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Prospectus peior 1o investing.
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compandes ioted on the Hong Kong Stock Exchangs. KEY FACTS
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Fuind Bads Curmncy uso
KEY BENEFITS Share Class Currency ush
Fund Launch Date 24002004 )
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Banchmark FTEE Ching S0 whoex
Stock Exchangs il (EO0BOH0N0S mde I Fusd
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Mathadology Roplcaios 4 .
PFroduct Structun Physicsl 175
GROWTH OF 10,000 USD SINCE INCEPTION Ranstancs Froquancy Crariody
UeITS Yes me I
#0000 I5A Eligiblity You
SIPP Available Yos 715
UK DigtribulorReporting Status YosYes
Uns &f Incoimm Dissritasting o5
157 I
Mot Assats of Fund WSO 550,009 856
Mol Assete of Shuirs Class  USD) 552,099 5508 1ze §
Humbar of Holdings 5
a -, =y T o - T T Shares Quistanding 4,850,000 186
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K¥GRTET21634  TENCEMT HOLDINGS LTD China 5.18 Information Technology e
CNEIDDD0OZH]  CHINA CONSTRUCTION BANK CORP H China 844 Financials
HKDS4 31009539  CHINA MOBLE LTD China T B Telecommunications
CMNEI0CO003GL  INDUSTRIAL AND COMMERCIAL BANK OF China 7.16 Fananciais
CNEIDCOOMZS  RAMK OF CHINALTD H China 511 Fnancials
CNEIDCOOO3XE  PING AN INSURANCE (GROUP) CO OF CH China 4.50 Financials
CNEIDODOOZLE  CHINA LIFE INSURANCE LTD H China 372 Financials
CNEI00000202  CHINA PETROLEUM AND CHEMICAL CORP China 356 Eregy
HKORB3D13250  CNDOCLTR Chira 350 Energy
CNE10ODOOIWE  PETROCHINA LTD H Ching 271 Energy
CNEIDODOOOAT  AGRICULTURAL BANK OF CHINA LTD H Ching 254 Financials
CNEIOG0002MI  CHINA MERCHANTS BANK LTD China 244 Financiaks
HKOEEH002218  CHINA OVERSEAS LAND & INVESTMENT | China 2.36 Real Estate
CNEI0Q0002QT  CHINA PACIFIC INSURANCE (GROUP LT China 2.22 Fnanclals
HECOOOOMSE3S CHINA UNICOM (HONG KONG) LTD China 1.74. Telecommunications
-- HED CASH Hang Kong 1.73 Cash andlfor Dervatives
KYGZ10BY1052  CHINA RESOURCES LANDLTD China 154 Real Estate
CNEIDODO0S93  PICC PROPERTY AND CASUALTY LTD H Chirg 1.57 Financials
HKD26T001375 CITIC LTD China 1.57 Industrials
CNE10Q000ZR0  CHINA SHENHUA ENERGY LTO H China 156 Energy
CNE1000002V2 CHINA TELECOM CORP LTD H China 140 Telecommunications
KYGe45241032 COUNTRY GARDEN HOLDINGS LTD China 128 Real Estate
CNEIDOOOO2FS CHINA COMMUNICATIONS COMSTRUCTIONS  China 1.21) Industrials
CNEIDQOOO205  BANK OF COMMUNICATIONS LTDH China 1.17 Fmancials
CNE1000018KS  HAITONG SECURITIES COMPANY LTS CLA China 1.17 Financials
KYGE119WI0BS | CHINA EVERGRANDE GROUP China 1.09 Real Estate
CNEIDODOO104  CHINA CITIC BANK CORP LTD H China 1.07 Financiaks

H CNEIDCOOQIEVZ OMC SECURTIES COMPANY LTD H China 089 Financials
i CNETDCOOOHFS  CriNA MINSHENG BANKING CORP LTD H China 098 Fmnanciats
i CNEIOO0GG296 BYDLTDH China 091 Consumar Discretionany
CNEIDCOODAW?  ANHUI CONCH CEMENT LTD H China 088 Materials g
., CNEIDOO0IS22 MEW CHINA LIFE INSURANCE COMPANY | China (.85 Financialks s
'h,' CNETOO00G0OES  GUANGZHOU AUTOMOBILE GROUP LTD H China 083 Consumer Discrationany .
", CNF100000338  GREAT WALL MOTOR LTD H Chira 083 Consumar Dvs:crc?nnnn:r__.n“
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> AnacondaZiE

® {+4EAnaconda ?
v — KT pythonHIRAVRIEBIE S RIR EIBERFRAT
v Z2ZEAnacondalBREIRZEE 7 Python W ek E FHRISE = FE ( 150+ )
Numpy. Pandas, scipy. matiibp10t%9€?f‘i#i‘|’%fﬂﬁfﬂ‘fﬁ%%ﬁ?u

-Fa

.-—‘-;:4

v AnacondaBM : https://www.continuum.io/downloads

v 15EEPython 2 iR &2Python 3.x

€ Python 2.x is legacy, Python 3.x is the present and future of the language
# Breaking backwards compatibility
@ Language style such as print() and range()

v EAGBIEERSSEHPython3.6
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® AnacondaZZZEIREDTRILNEES

v Just Me
[ = —
' Anaconda3 4.4.0 (32-bit)

Select Installation Type

-.) ANACONDA Please select the type of installation you would like to perform for
Anaconda3 4.4.0 (32-bit).

Install for:

I @ Just Me (recommended) l

_) All Users (requires admin privileges)
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® AnacondaZZZE S IEFRI L/ NERS

v PATH environment variable
_]'_ J Anaconda3 4.4.0 (32-bil_:) L

Advanced Installation Options
.) ANACONDA  customize how Anaconda integrates with Windows

Advanced Options

[¥] Bdd Anaconda to my PATH environment variable

Not recommended. Instead, open Anaconda with the Windows Start
menu and select "Anaconda (32-bit)", This "add to PATH" option makes
Anaconda get found before previously installed software, but may
cause problems requiring you to uninstall and reinstall Anaconda.

Register Anaconda as my default Python 3.6
is will allow other programs, such as Python Tools for Visual Studio
PyCharm, Wing IDE, PyDev, and MSI binary packages, to automatically
detect Anaconda as the primary Python 3.6 on the system.

> Pycharm¥&is
® {+4EPycharm ?
v’ pythonfRi2E = IERFFAIAE (IDE)
® THET

v JetBrainsEM : https://www.jetbrains.com/pycharm/

v R ERRR © Community Version

Download PyCharm

Windaws macos
Professional Community
Full-featured IDE Lightweight IDE
for Python & Web for Python & Scientific
development development
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v' Create New Project
v" Choose your location / file name & Interpreter

v Bl py it
v' Rt File>Settings - Project: demo - Project Interpreter&ra ARV 28
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YR AnacondafIZ IR EIRIEFHIE

> AnacondafJZIHISEE

. -nJ3—namefiE
o G —MIRIR e fi—envsfi 5

conda create -n py27 python=2.7

m C:\Windows\sl_y‘sten%'- nid.exe - o

C:“Userssjohn*conda create —n py2? python=2.7 anaconda
Fetching package metadata
Solving package specifications: .

Package plan for installation in environment C:Users:john“finaconda3d“enwvs“py2?:
The following MEYW packages will he INSTALLED:

_license:
alabaster:

1.1-py2? 1
8.7
anaconda: 4.4
1.6
1.6

18-py2?_ 8
B-npli2py2? A
3—py2? 8
2-py2? A

anaconda—client:
anaconda—navigator:
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> AnacondaffIZHISEE
o EEMAMIRHISIFAERRR

conda info —e E%, conda info —envs

-

&N C\Windows\system32\cmd.exe

iE : Rootm *IYBF— TR Sml BAE BN pythonIftE
o SR TR

activate py27

deactivate py27
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> AnacondafJZIHISEE
o ERIIAMRAYIBER

conda remove -n py27-all

PR

C:~Uzerssjohnrconda remove ——name

Remove all packages in environment C: John“sfinaconda3“envs \py2?:

(Proceed C([yl/n>? y

IC:~Uzerssjohniconda info —e
## conda environments:

|

|

!pnut # C:vllsers™john“Anacondal
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® EHcondaiEq]
v EIgEE
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conda search lib_name

v IR condainstall lib_name

v BRREZE conda install-y lib_namellib_name2lib_name3
v EIIEERE conda update lib_name

v BBIEEE conda remove lib_name

v BEEFENIE conda list

v EHcondah S conda update conda

14-4 43 VLol
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Eﬂﬂ Jupyter

> Jupyter NotebookJEAHE
® Jupyter Notebook3I{4F4E : .pynb
® {FR“Win+R"BIEHBIRHIETE N >%8iAcmd SenterffiiA
v I EE LR ‘SEHEEMREER" XASE B “d” SENUF
FTERS 1R (B TFHNipynb UG aANFIZ SRR ) enterfBIA SN

=y, = b ™= 8 S 30y 82 | 40 e |/ 10
C:WUserssjohndcd C:\lserssjohn“Desktop\EIzEVE --l L% .t F £

C:\WUsers\john\DesktopNFisay 5 -E__ '-7'-'-'1. T T |

v FIFHEERBNREIGRE, A IFeEEINZUERERAN "o
iFE : TEfEAnotebookiT R AE X FHemd B [,

15-4 e g
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= pandas 1ifinTjng

Base N-dimensional array package Data structures & analysis

matpff%ﬂ ib Seaborn

Comprehensive 2D Plotting attractive and informative statistical
graphics

. Cearn Tushare

Machine Learning in Python —RE. FiRRIpythonEEEE
O
17-4 v 43N]
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Anaconda + Pycharm U 2238 K 3 A F 5 5

PRS2 52 2] Python FEREGMAEHIEE —20, A RERIXIE L& B RF PUE
£ B TN B35 Python 15 & T R .

LRI, BT R AR S bR e P EE AR, AEX AL anaconda, A
LT BT AL R B A ]

1. Anaconda %%
1. 1. fEA

B, WATHE T #— T 4272 Anaconda.

Anaconda is a freemium open source distribution of the Python and R programming
languages (—/M3<F Python F1 R FIZRFEIE S M A FIE FKIFFIR RATHR) for large-scale data
processing, predictive analytics, and scientific computing, that aims to simplify package
management and deployment. Package versions are managed by the package management
system conda.

Anaconda #& python [ —PNEATHRA . 2%34F T Anaconda mAH 2T %3%4F T python,
I HRIEER TIRZ KT python RHETHERISB=J7F. LnWATHZEMEM Pandas.
numpy. scipy. matlibplot 5.

747 Anaconda, AMIIATEBLTIH— M 2REE =T . RELEMH Pycharm
I ] Anaconda P35, fETR] DLJT AL FH A B & bR . HASAN P Z IR MO AR 57, X
TEATRAE AT LUK TR 22 i -

L11. %%

2245 2 /i /2] Anaconda [¥1'H W https://www.continuum.io/downloads F#k Anacondas
Python 7 python2.x Fl python3.x Wi#H, HATX TIATEERES 4 LAR, BAMRK
Z5, BIMERE ErRE A 2 WA TRESEM 3, IIATE 3.6 (HHTIRZ A AN
SEPRN R 2.x BP0, BEARRES R R 3.x RIIRLED

RFE WAL Windows R4E, X HVEAEIR Windows R EE N %%

Windows 54t 32 M1 64 AR H RN BEAT R HE, AHIE TRt T 32 A2 i), %

—:%%%ﬁm/%fs’ﬁ&?\f _—“5

Add / LigH#E 25395 HERHSE1S1E/25H ( 200437 ) Tel / 400-700-9596 Web / WWW.GFEDU.NET
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Download For Windows Download For macOS Download For Linux

Anaconda 4.4.0 Python 3.6 version

For Windows 64-BIT INSTALLER (437Mm)

Anaconda is BSD licensed which gives you permission to use Anaconda
commercially and For redistribution.

32-BIT INSTALLER (362M)

Changelog
1. Download the installer

2. Optional: Verify data integrity with MD5 or SHA-256 More

info Python 2.7 version
3. Double-click the .exe file to install Anaconda and follow the

instructions on the screen
64-BIT INSTALLER (430M)
Behind a firewall? Use these zipped Windows installers

32-BIT INSTALLER (354M)

TEHUFLUG, BEHEXGE TEUTT.exe X, a1 F Bl — D T 22 %6

Welcome to Anaconda3 4.4.0
(32-bit) Setup

Setup will guide you through the installation of Anaconda3
4,4.0 (32-bit).

ANACO N DA Itis recommended that you dose all other applications

Powered by Continuum Analytics before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Mext to continue,

2-15

S % 8/0/%tsdeon!
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" License Agreement
":J ANACONDA Please review the license terms before installing Anaconda3 4.4.0
(32-hit).

Press Page Down to see the rest of the agreement.

Copyright 2017, Continuum Analytics, Inc.
All rights reserved under the 3-dause BSD License:

Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Anaconda3 4.4.0 (32-hit).

Continuum Snalvtics, Inc,

e —
| <Back | 1agee |
—_

|5 Anaconda3 4.4.0 (32-bit) Setu C=nre X

Select Installation Type

'{J ANACONDA Please select the type of installation you would like to perform for
Anaconda3 4.4.0 (32-bit).

Install for:

(@ Just Me (recommended)

() All Users (requires admin privieges)

Continuum &nalvtics, Inc.

|

<Back | Next> ||| cancel

|

3-15
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.
&Anamndﬂ?s 4.4.0 (32-bit)

" Choose Install Location
'{J ANACONDA Choose the folder in which to install Anaconda3 4.4.0 (32-bit).

Continuum &nalvtics, Inc.

Setup will install Anaconda3 4.4.0 (32-bit) in the following folder. To install in a different
folder, dick Browse and select another folder. Click Mext to continue.

‘/ THBR . AghbrovseRBIERR

Destination Folder

C:\Users'john\Anaconda3 Browse...

Space required: 1.3GE
Space available: 34, 2GE

.
&Anamndﬂ?s 4.4.0 (32-bit)

" Advanced Installation Options
'{J ANACONDA Customize how Anaconda integrates with Windows

Advanced Options

hdd Anaconda to my PATH environment variable

Mot recommended. Instead, open Anaconda with the Windows Start
menu and select "Anaconda (32-bit)". This "add to PATH" option makes
Anaconda get found before previously installed software, but may
cause problems reguiring you to uninstall and reinstall Anaconda,

egister Anaconda as my default Python 3.6

iz will allow other programs, such as Python Tools for Visual Studio
PyCharm, Wing IDE, PyDev, and MSI binary packages, to automatically
detect Anaconda as the primary Python 3.6 on the system.

Continuum &nalvtics, Inc.

S MEIETE: K Anaconda PNINEIBRAR I A, FATVE R IE L Ay 47 S A E 1
J7 AR -

4-15
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BRI M RG A £ Python3.6 I, Anaconda ¥ 432 BRI HIRRAS

R LA TR

| Anaconda3 4.4.0 (326

" Installing
":J ANACONDA Please wait while Anaconda3 4.4.0 (32-bit) is being installed.

Installing: python-3.6.1-2 {into root)
—

Continuum Snalvtics, Inc,

5-15
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Rt Next Finish 2235 58 il

i s cimn e N ===

2 Installation Complete
':D ANACONMNDA Setup was completed successfully.

Completed

Conkinuum Analykics, Inc,

—
| < Back l Mext = I | Cancel |

2R, RANTHERE R T HAREI T, 17T windows [ &327R"7F (cmd
T H S A Win+ R PREEHE e 24T & 1, RIS AT PN emd, s BART AT 4TI

Windows HEESFEAGIER | AETTTHERRER.

U s s Internet BB,

FTFF(O):

I\ conda list Bt AT AET I BTE 2238 TR, 5 H ) NumPy, Pandas, SciPy, Matplotlib,

Jupyter A BRI 1. X DHETREE, AEMBEA AR,

6-15
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g C\Windows\system32Ycmd.exe - Py'thon_— Elﬂlﬂ—h]

Microsoft Windows [{% 6.1.76011 »
LA _ﬁ ¢c» 28@% Microsoft Corporation.

C:sUzeprssjohn>conda list
# packages in environment at C:“lsers“john“Anacondal:
H

_license

alabaster

anaconda
anaconda—client
anaconda—navigator
anaconda—project
aznlcrypto

astroid

pyl6_1
pyl6_A
npliZpylc_A
pyle_A
pyl6_A
py36_@A
pyl6_A
pyl6_A
npliZpyle_A
pyle_A
pylc_A
py36_@A
pyl6_1
pyl6_A
pyl6_8
pyle_1
pylc_A
npli2py36_A

=

'
BN WX =

B3 s
=

hackports
bheautifulsoupd

s s
= =@
[y

-

R

-
=

[T . N N A R T O R N WY
I T R - . I U NI - - AL
[

2. Pycharm 2231 Anaconda 314 H

PyCharm is an Integrated Development Environment (IDE) used in computer programming,
specifically for the Python language.

PyCharm ;& —7fft Python HIZWikds. 288, WIRAZHIYE, TLUAMRYE 5 Cr B iriks
HOER I HitEd . JRATZ AL PyCharm, J5 A2~

FI'E I’ http://www.jetbrains.com/pycharm/download/#section=windows F#X pycharm %

R4, FRATESE % WA (Community) 54T T -

Download PyCharm

PC

Windows
Professional Community
Full-featured IDE Lightweight IDE
o for Python & Web for Python & Scientific
,_ ) ‘_ n '_ development development
FEGENE, W LEdE T
7-15
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| E PyCharm Community Edition Setup LEM

Welcome to the PyCharm
Community Edition Setup Wizard

This wizard will guide you through the installation of PyCharm
Community Edition.

It is recommended that you close all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Next to continue.

[ Next> | [ cancel |

R, BT RS, 5 A 2 K next:

E} PyCharm Community Edition Setup - - =] =
Choose Install Location
Choose the folder in which to install PyCharm Community Edition.

Setup will install PyCharm Community Edition in the following folder. To install in a different
folder, dick Browse and select another folder. Click Next to continue.

Destination Folder

Eb\Program Files\JetBrains\PyCharm Community Edition 2016.3

Space required: 432,3MB
Space available: 45.0GB

Pl install HEATRA T, S5 455 2238 58 AL

8-15
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E3 PyCharm Community Edition Setup c=dl L
Choose Start Menu Folder
Choose a Start Menu folder for the PyCharm Community Edition
shortcuts.

Select the Start Menu folder in which you would like to create the program's shortcuts. You
can also enter a name to create a new folder.

360TFE ~

l Accessories
Administrative Tools

Anaconda2 (32-bit)

CorelDRAW X4 SP2

m

<Back || instal | [ cancal |

B} PyCharm Community Edition Setup = B

Completing the PyCharm Community
Edition Setup Wizard

PyCharm Community Edition has been installed on your
computer,

Click Finish to dose this wizard.

[ run PyCharm Community Edition

| < Back |l Finish ] Cancel |

LIRS 2 5 ATIT pycharm, FIKAT RIS b AR AT B E , EEZBLE pycharm FYERE.
ARG, —IHRBRARDTAT, BN BT I E . B R AT AT E

9-15
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B Welcome to PyCharm Community Edition = x

@

PyCharm Community Edition

PyCharm Community Edition Initial Configuration g
Keymap scheme: |]nteIIiJ IDEA Classic n
IDE theme: | Darcula n
Editor colors and fonts: [Default n

b Click to preview

You can use File | Settings to configure any of these settings later.

= wormgdre ~  Get Help

i Create New Project, HEL K

10-15

Add / B TIE2539S B BRHEE1S#/254 ( 200437 ) Tel / 400-700-9596 Web / WWW.GFEDU.NET



SFEHHE WWW.GFEDU.NET Ll - G - ME

X B ANAE RIS — A B AR . X AR — X ANERAR, IR —
/> Python W H , — SO QUEANFTH SO, FEREXANIHE A RIOFET . B 45 9 A A
FEIXAS SRS, Ty . B — LD EHE R BR AR AR 48 A1 AN SO, I LA SOk
ny demo.

5 AN EHE R ZBRATE I BIH python fRE &%, (T BATRIRILE T anaconda f2 A8,
FI LUK B ER A5 /2 anaconda T THIfY) python fiReas, Wik 7 2AMRA, aTLEAT
4 Anaconda2 E{# Anaconda3.

B, ATWIE—TF anaconda CAMAIE TMLWHME, RAVF s File,

settings, HIL T RIX NS, 1E3% Project demo:

H £ 8/0/%tten! I
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ATLAEE], numpy. pandas Z5RMA T RS DA T .

3. Anaconda I HEEMHEAE
3.1.  Anaconda M1 IRSEEH
Z AT ZSE T anaconda3 fIRRAS, BUFER INAIFEZSE anaconda3 TG T A Bl 2234
anaconda2.
3.1.1.  BINL—AFFE

conda create -n py27 python=2.7 anaconda

12-15
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E C\Windows'system32\cmd.exe - conda create -n py27 python=2.7 anﬂcon_ = s

C:“lszerzsJjohn>conda create —n py2? python=2_7 anaconda
Fetching package metadata ...........
Solving package specifications:

Package plan for installation in environment CG:“Userssjohn“Anaconda3“envs“py27?:

m

The following MEW packages will he IMSTALLED:

_license:
alabaster:
anaconda:
anaconda—client:
anaconda-—navigator:
anaconda—project:
asnlcrypto:
astroid:

astropy:

LEL N

bhackports:
bhackports_abc:
heautifulsoupd:
hitarray:

hlaze:

LEETS

hokeh:

hoto: A6 .1-—py2?7_ 8
hottleneck: 2. A-npliZpy2?_A

hzip2: BA.h—uwc?_3 [vc?1]

cdecimal: J3—py27_2

cffi: 18.8-—py27_8

chardet: 8.3

click:

cloudpickle:

clyent:

colorama:

comtypes:

conf igparser:

console_shortcut:

contextlib2:

cryptography:

curl:

cycler:

cython:

cytool=: _ b

3.1.2. EFEFAFEMARBMINERIE

conda info —e 8¢ conda info —envs

g Ch\Windows\system3 2‘\cmd.exe-

C:“Uszers~john>conda info —e
# conda environments:

g
pu2? erszsJjohn“Anacondad“envs\py2?
root erszsJjohn“Anacondal

root |~ RGuER I AR

Add / EiBHHATEILIR25390S EEREE1SH#E/28H ( 200437) Tel / 400-700-9596 Web / WWW.GFEDU.NET
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3.1.3. ZBHETHVIH
activate py27

deactivate py27

3.1.4. BHABEMBR

conda remove --name flowers —all

C:sllszerssjohn>conda remove ——name py2? —all

Remove all packages in environment C:lUsersjohn“Anacondal“envsspy2?:

Proceed <[yl nd>7 y

C:“Uzerssjohn>conda info —e

# conda environments:

i

root * CisllzerssJohn“Anaconda3

3.2, Conda HZEA R

BPIHEFEH conda BT reference, REZSIEHBEREFHW. HRIRFER:
ctri+F

LUR N H FES) -

AR IR E

conda search lib_name

L HARE

conda install lib_name

ZRARE

conda install =y lib_namel lib_name2 lib_name3

HOHTR E

conda update lib_name

PR Ta € e

conda remove lib_name

5 A%
conda list
H#T conda A B
14-15
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conda update conda
3.3.  Anaconda A%
3.3.1. 1. Jupyter notebook 1

77T windows HJar 47" 7T (emd & H: 15 S0 “Win+R7 EREERE LM RIS TR 1, 7
TEIZATHEIA emd, REEFARIATATIE) -

Fetnfe g i EAT ISR B “ SRR E BB IRIE” XA JetEN od BOCHERT
FEHAE (AT ITHY ipynb SCAFBCA RIS SO e A2 ) Rim)

cd: change directory. It means thereby you change the folder (also known as the "directory")
in which your Windows computer's Command Prompt program operates

EHABRREN e od P SCHRATTE RS AR R 7]

R EMEH notebook IR HAEL KA cmd & H .
4. BERER

1) 4E3EH Rl https://en.wikipedia.org/wiki/Anaconda (Python distribution)

2) Python 2.x 5 Python 3.x Z#ll: https://wiki.python.org/moin/Python2orPython3

3) fHi#: https://my.oschina.net/u/2306127/blog/634674

4) Conda fir 2 AT HIME B 7 #8152

https://conda.io/docs/py2or3.html#create-python-2-or-3-environments
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» First Step forward python
¢ Fundemental calculator
v [Python can work as a calculator on a fundemental level.
v Basical operators such as +,-,*,/,//,% ,**,=and () for grouping. EZ(izE77
v Python build-in numerical modules such as math(not for complex), cmath
(especially for complex), random( for random numbers) ,etc..
¥ In these modules, there are functions such as abs(x) , ceil(x), exp(x), fabs(x), floor(x),

etc..

3-40 i 527
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# GOLDEN FUTURE

# Magic Command

e [T/ EMagic Command ?
v HiPython Kernel 32HAY , £ % Jjupyter notebook HFRIELIGEXAIHS,
e Magics TEGRMIMEE:
v Line magics: Ll ‘%" FHA , ZiTEEELAIESS , SR,
v Cell magics: LA ‘%% JH8, GENETETT ( Cell ) HERIESBE.
TR WUBERREERAECINE—TER , mEfEHE,. &5 (—el
RE—) . T 3ER NI,
o A %lsmagicRr] LIGABRBMagicl{EGAY%ZE.
e i A %matplotlib inlineBJ L {Ejupyter notebook S 5giHHEIZE
o o ERMIMagic command ( B RIT ) :

4-40 i ATRN!
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» Magic command ( ££)

ir & iR

%quickref 5 IPython [FjthiE 8%

%magic 7 T A RE AR S ) A S

%debug ARSI o R M R A U A

%hist {TH 2w (TR

%pdb ERW Y EOEE N E S

%paste IATH R i) Python {UES

%cpaste T HF— AR 07 ELE-F R FHIT IR Python {084
%reset BB interactive & #5570 oo (1) 4 R0 0 i 25 15

%page OBJECT M oy TS HTEFE . OBJECT

Serun scriptpy {E iPython $1R 17—~ Python B4 H

%prun statement #iid cProfile 81T statement, F{7HI 4 Hr 8 a2
Y%time statement #t34 statement A4k {784 (]

%timeit statement £ OARAT statement LLiHL R BT )

%who. %who_Is. %whos | S interactive dr 2% (8] L&, (3 B8 ROT &0 ¥
%xdel vanable B{EE variable, FFEEITEERILTE IPython 2R3 @ L a—80 41

5-40 i A

Zi=dlE

s> GOLDEN FUTURE

> BN
e Python 3BT MWRENEIEEE! , S AEGSEHE (int) |, iFaE (float) , SEE
(complex) , Fi%& (bool) , F45 8 (string), HPEI3 NN A FEEET/20E3E
A ( Numbers ) ,
v intB: 0, 1, -1, 1009, -290%% : python3dh EALGEREIZ/N |, BILIAE
Long ZEAUEH | Aittpython3 i€ Python2t AY Long 28, fEPython24long
AUFZ RV 178 : 878871, -90990L, 234567153 ;
v float®d : 2.7788, 3.277, 8.88%% ;
v complex 2E8Y : ( FHa + bj, B & complex(a,b)Fz~ , U1 442j, -9420j, 56+7jFF ;
v boolB¥ : True, False :

v string®2 : "Hello world ! " &5,

6-40 il é % i




> String=F{J&
N SE
o IEH

PLRIEERT - MR F A EPEEEENTHRE

S RENE

% GOLDEN FUTURE

+ o FRSER . RS - M T S AT R
. EEmbrs [l True

S e EATSE EASE | A Enas
LR T T
| p—— L m FTENSS, A RS EE 3|
1] B S SEL L (SIS ) L, SEET

T T e
% B FHE
7.40 '#‘.uf ) fiﬂé.?\J

AFTTT

® GOLDEN FUTURE

> BXFT
\(TETER) ST
S REHITHS
\' 8515
b W55
\a 5%
\b 1815 (Backspace)
\e L3
\000 A
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> PythonBiEEFF

o BREES
PR (X% ) =85
W EEE
BEEEN
PRREER
SHEEH

f?ﬁ&ﬂ%

# GOLDEN FUTURE

9-40 S AN

> PythonBNIEREFF
o b5 (XF) ERF

= SF HENRETHS
L AET RN NSEEAEE

) RN S

# GOLDEN FUTURE

> I T - IRENES A Ty

< M- IREXEE/NTFy. FratbiiaEGRANETE |, BE]
0FERR. XO B SRS ruefllFalseH ). 15, XEE
TEBRNAS.

>= A TFET- I REESATETy.

<= IFET - RENESNFTy.

1 J
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> PythonfiIEEFF B ik

o IEEER _ BRI EET
+= IGEREEER
- AR BT SR
i BEREEES
%= HiERETER
4 EREEER
//= HERREEER

11-40 Fi »

> PythonBUiIEEHFF
o FEEES

FiTy = -3 x 79 False , xandy iR[A] False , TN
sy S,

/R - IR x ETrue , BIRAIxAYE , FUEIR
Bl y B EE.

TR e - {08 x 79 True , IR False . W1 x A
False , BiR[E True,

and xandy
or xory

not notx

!
12-40 S &



> PythonBYIERTT
o HREE : AETHEERFIRREIRENE

anm

MREEENFIPERIERRE xEyFAYd, DR x FEy FAIFIR

ffﬁ&ﬂ%

® GOLDEN FUTURE

" True , ZULRE] False. [[] True.
— MEMHEENFPIFiREHREER x ALy AP, R x Mty Fo
[B] True , /REIE] False, FIRE] True,
13-40 i Ao

> PythonBUiEEHRF
e BHIzET : BT I ESREFESETT

is R MRRTEAESIAE— xisy, Z2id(x) = idly), {155 | I EH
PSE — P SMRE True , BRKRE] False

¥ GOLDEN FUTURE

is

_ . . xisnoty , 25{}lid(a) l=id(b), #0E5|H
snot SIOEHEATERRGRARIIES  prem ArignimE e, &
Mk [B] False,

14-40 i AN



> BFRUIREENE (RR)
o Flgkiist : AIEREY , IS TFEHERNNS , TLUSHTE , ATARE i
PIFREATA B PRI,

ffﬁ&ﬂﬁ

® GOLDEN FUTURE

alist=[123, 4.56,'abc’, 7-9j,['inner’,'list’]]
o 7oitple : FI(REN , AL EEFEERBNNS , BEEAIEN |, A LAIERE
JuE , PILAEFR(E.

aTuple=(123, 4.56,'abc’, 7-9j,['inner’,'list'])

15-40 H !

> BERYIREE (RE)

o ESset: Huset() AfEAHfrozenset() Fo]TES , BEANER.

f?ﬁﬁﬂ%

# GOLDEN FUTURE

a = set("aaabbcdde11223")

. 1 l’ !3l’ 1 l: ldl’ ll!’ I2!J 1 l’ lbl
print(a) ta . Co 0l

o FHldict : FB{EE M AIEEXIkey-value pairs , thHISCELEEH,

aDict={'"name':'Megan’,'age':18}

16-40 =1 AN



> stringFR¥ER (£2)

f?ﬁ&ﬂﬁ

# GOLDEN FUTURE

o 1B
e
%5 f%ﬁfﬁ#ﬁ%
%d B EER
%u %ﬂ%ﬁ'ﬁﬁ% yosit]
%f BiERET | s RGlEE
%e BRI EET U ZRE
%E YEERE%e , ARG ST EREL
17-40 i AN
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» importing
e From..import i54] Python [Y from IEALERMAER P S A —MEERIEB S RIS B
Z=S[a,

o) RENE

¥ GOLDEN FUTURE

from numpy import exp, arange

e From..import* i56] B—MERIENE 2SN TSRIIIm-S=EBETTHY
HRE{EH =

from math import *
o LARAESHUEELITNGE

import math

19-40 H !

» Importing ( ££)
o B{E—PMERIFVRMETIREZ

# GOLDEN FUTURE

import numpy as np
np.array()...

o ARG , bl FFIhRYsupport
import support
support.print_func(‘Quantitative

Finance !')
Hello, Quantitative Finance !
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> PART 1[4 HE R >

> PART 2 \ fER >

SN SRR /\

A GrythonfBIE B HEE T B XPython3. xkRE

CHRRRE

e GOLDEN FUTURE

> —BlF : REESRFIN—iIE
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A RIEHNE

ase GOLDEN FUTURE

> (T4=E8?
o FSCH AR A ROER, Bk
SESEA,
> BENRFAIFEEEMNE -
o FEAADHRLL def FBTITL | BIERSIRR

def funcname(argsl,args2,...):

HEFRAIENES (). f(argsl,args2)
o HUEAZEHBE=WMITTEEIESSE ,
BEiESZiEn L BTEN S5, [return aValue]

o REHME B USRI R M F S
BT FERENREAR,

o RIFABELIESIENS , HBET .

e return [FHAR] GEEREREL , EEMEHRE—
BESRERN. AAdfreturniBX FHRME]

None,

23-40 i !

) 2EHE

s GOLDEN FUTURE

> SHIEE
o REFARIRETPRESHILTE XS (B@FfES | formal parameter ) FISC
[RZ22Y ( AFRSEZ: |, real parameter )
o FEASH . EN R HINSEL ;
o SCEREZY - ARREETHIINSE.
> R REREE o =R IE SEsE
o LI NUHSEMABHERA 7T SHAEHE , HFARDE
v WREE
v KEFEH
v BOASE
v FERKZH

24-40 ) AN



1 EES o\ RENE

% GOLDEN FUTURE

> WESH
o AN ZHTIRBEIME , BARAERKSE ( *tupleargs, **dictargs ) , WL
SCRRER TR A T (E

def funcA(a,b=10,*c):
print(a+b)
print(c)

funcA()

TypeError: funcAf) missing 1 required positicnal argument: 'a’

25-40 i RN

> KEFSH
o BTEAESHEDIITESHSN , PythoniF SRS
o XEFEHTERT
o XRFEHSIBSHEEIEEE

5eann

# GOLDEN FUTURE

def funcA(a, b, c):
print(a,b,c)
funcA(1, c=3, b =2)

123

26-40 e B!



S RENE

% GOLDEN FUTURE

> BiAS#

parameter = expression (default value)

o IHBHEREEMN , TRAEN RS HNRERRERHEE , ZSHBOMEEN.
o HRHEME , IR SHE MREE , AR RSB IREE.

27-40 i !

¥ GOLDEN FUTURE

> FERSH

def funcname(args1,*tupleargs, **dictargs }):

o RECEMET , IANELPRRECER P e se IS5 R P LTI EE SRS
23l

o BREGERE , NESHENIEFSH IR HHEH

e *tupleargs : FIXIRIZHEMNZSEL , PltupleAIELHITEE |, ST TypeError

def funcA(a, b, *c): .
print a :
print b length of cis: 4
print "length of cis: %d " % len(c) (3,4,5,6)
print c

funcA(l, 2, 3,4, 5, 6)

28-40 S AR



> AERSH (&)
e **dictargs : fIEBHEFTSE TSP HIMASLIFZ AL |, DldictionaryfYfZ;
PHTTE |, DU HBTypeError

f?ﬁ&ﬂ%

¥ GOLDEN FUTURE

def funcB (3, **b): 66
print a c: Hello
for x in b: b: 88

print x+ ": " + str{b[x])
funcB(66, c="Hello', b=88)

o I
29-40 2 A3

EM]'_ @%IPSIEBEHEFEHB%%1’EEEfﬁH’9£§ﬁE—A%EB{’EEﬂfI TE M TEERET I

) RN S

¥ GOLDEN FUTURE

B 2BERR.,
o SEPEEHBEAEENAIHINREARRIANN , MRS LIEEMERDENS
@,

o FRFANENEEEFHESETS , WWEAHEAIRTARE]
o £FEEMFHFEER “global” 156 , B/MnHEE

global variable

o TFERZIAMREBHglobalVEEE |, LA N ERETS
o FEUEH : WAREREET , ArEREREBIESSRENSHE A ZIERE+

" I
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> EREENRHEE (R)

) RENE

® GOLDEN FUTURE

d=4 10
def funcA(a,b,c): 1
global f NameError: name '3’ is not defined
f=1
e=a+b+c+d
print(e)
funcA(1,c =3,b=2)
print(f)
print(a)

31-40 H !

> EZ&FElambda
o EFFRElambda¥IERRRETE N HIT T @k

lambda argument list: expression

S eENE

¥ GOLDEN FUTURE

e Lambdamﬁgﬂg@ﬁ%@

def name(arguments):
return expression

32-40 =14 AN
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> PART 1 < HHEE

> PART 2 < R

Wy Wy R o

[> PART3 < BREY

o RENE

% GOLDEN FUTURE

o B e

> EHIEHN
o FHEA) :if
e {EIMES] : for , while
e 15FKEQG] : break , continue

> REWNE

o EHIEAG : try , with

34-40 il 2 Yay



o) S ST RE LR
> SREHE

j?ﬁ&ﬂ%

® GOLDEN FUTURE

if expression : suite
(elif expression : suite )*

[else : suite]

- I
35-40 3 A3

P = hIS I R R E

> TEWES : for

jﬁﬁ&ﬂ%

¥ GOLDEN FUTURE

for iterating_varin seguence :
statement(s)

P, [f no more item in sequence

sequence

A 3
Next item from sequence

execute statement(s)

" I
36-40 i e



- GOLDEN FUTURE

P = HI SRR AR

> TEINESA : while

while expression !
statement(s)

If condition
is true

If condition
is false

37-40 i AN

' G ‘.:- ﬁ*ﬁﬂﬁ

rase¥ GOLDEN FUTURE

ol BEL S e e

> S55KE4] : break
e break: FFfEAGEAT HIBreakiZEAIAAHE , BEZIZIEABHIELL , RGIBHIZ1E
A
e continue:3&HIEIHBEIATRIX— T , BEEBEIT X7,

mdl |
38-40 i AN



P = HI SRR AR

> BEE : try
e pythontitry-except-else-finallyiE A9 ZEAE A N ¢

v IEEHATRVIEREry FEAINormal execution block#ifTi

try:
. AT ERTEERNRAEETEE | NiErSaifENormal
excp:;::rzéi execution block execution blockspAHATRER R U S E R b Fa AT |

v python\E&— except XabFHATL , MNREE T

Exception A handle exceptionZ=E1 A N EiEHAJexception handledrifiiT4bE |

except B: INESEHAINIEEHE ) exceptiRab#H{TANE, exceptthiEdlis
Exception B handle I, MNEHEAEIRM | ZexceptionfSBIEaApythonsHTEIA
except: IR |, MRS TUNIRLE N B HTHIERGE.
Other exception handle v nE{ENormal execution blockifiTirbiiTidiedssa RETE
else: fA82E , IifEHiT=Normal execution blockf5£# ) elsethifT
if no exception, get here Baop (WNEAEERE ) 4T
finally: v FREBSRETHE  RERM#trfinallyisa , 5 —F282Hh
print("finally") frfinallyFrXd REgOHCASER,
3940 =14 A

Thank you!
i\

Hy i



S - Sl - 1B(E

Numpy & HE 2 T E A4l

Numpy Basics in Data Analysis

o Z2EiH
SSRGS
CFA FRM RFP

CONTENTS
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> Numpy &7t
TAIRFIEEEndarray >
P 52E| >
= PRI FAERES >

EARSSHIE O
SIHBENERHRL >

5218

LR
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Pl Numpyi&if

> Numpy

o PythonsRIZF I+ ERIERE

o IRAEAIIEE #
v a powerful N-dimensional array object; -
v sophisticated (broadcasting) functions;
v tools for integrating C/C++ and Fortran code;
v useful linear algebra, Fourier transform, and random number capabilities;
v vectorization for fast operations without having to write loops;
v tools for reading / writing array data to disk and working with memory-mapped

files.
o SERUL :
v Y EM : http://www.numpy.org/
v {FApythonfif&lZ1TE) http://old.sebug.net/paper/books/scipydoc/index.html
v (FEPythoniH{THEEDSHT)

3-4 %&é%‘ i

CONTENTS

PROFESSIONAL - LEADING - VALUE-CREATING

> PART 1 4 Numpyfg7t >
PART 2 IAIREIEIEndarray
PART 2 [§ JE5%3| >
PART 3 [§ 5 FE R >
PART 4 |4 EARSSISE O
PART 5 [ STBENEBLEL >
PART 6 |§ =521 >
PART 7 | LIRS >
PART 8 |{ BEHLER >




EiEHE

GOLDEN FUTURE

1| IAiIRFNEUiEndarray

» Whatis ‘array’ ?
o NumpyFHIEEIGTE | NEZZHIIZE (N dimentional array, ndarray )
o FTETTEVIEERZEEN.,

data = [[1,2,3,4],[5,6,7,8]]
arr = np.array(data)

o HAREM :
v ndim: —MEEEEHEEHINIR
v shape: —MEERHEEX/NITA
v dtype: — AT IREAEAEHESEIRINISR

print(arr.ndim) 2
print(arr.shape) (2, 4)
print(arr.dtype) int32

5-4 %&é%‘ N

EizHE

GOLDEN FUTURE

Pl A iRFEliEndarray

» How to create an ‘array’ ?

Convert input data (list, tuple, array, or other sequence type) to an ndarray either

array by inferring a dtype or explicitly specifying a dtype. Copies the input data by
default.

asarray Convert input to ndarray, but do not copy if the input is already an ndarray

arange Like the built-in range but returns an ndarray instead of a list.

. Produce an array of all 1’s with the given shape and dtype. ones_like takes another
ones, ones_like
= array and produces a ones array of the same shape and dtype.
zeros, zeros_like Like ones and ones_like but producing arrays of 0’s instead
Create new arrays by allocating new memory, but do not populate with any values
empty, empty_like like
ones and zeros

eye, identity Create a square N x N identity matrix (1’s on the diagonal and 0’s elsewhere)

6-4 %&é%‘ e



Pl IA IR F0EUiEndarray

> ndarrayZZHRYENHESSEY
o NumpyFHIFIESREIGInt8, uint8, intl6, unitlé . int32, unit32, int64, unit64.
float16, float32, float64, float128, complex64, complex128, complex256, bool, object,
string, unicode.

o HIEREINILLIR

v astype
data = np.array(['1.23",'5.25','7.41"])
print(data) ['1.23"''5.25''7.41"]
print(data.astype(float)) [1.23 5.25 7.41]
v dtype

data = np.array([1,2,3],dtype=np.float64) # 1 7/ int32
print(data.dtype)

float64
7-4 =33 kGl
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ol RaEESE]

> 25| ( Indexing )

axis 1

0 1 2

Of(112 1131415 ].. 0 0,0 0,1 0,2

—UEEA RS 5 axis0 1 | 10 | 1,1 | 1,2

2 2,0 2,1 2,2

THEAES
|
9-4 %\n{ Zﬁh

ol RaEESE]

> R/ (Slicing)
e ndarrayft1 F 2RIGEVBRINE |, MUEKRT , IR ASHET , MEEEKRRE]

IREIE L. WNSRBEEEWIRAIEIA , MIFEZEEERcopy() , BIa0 arr(2:3].copy().
> FENFESITIRGR
. EZIS?EIWCDHTJ“E
DRIRSANTRO—4E, "4, =4ESASSIA NIRRT , MEREIHE
e

import numpy as np

arrld = np.arange(10)

arr2d = np.array([[1,2,3],[4,5,6]])

arr3d = np.array([[[1,2,3],[4,5,6]],([7,8,9],[10,11,12]]])

o Ixlo Dxeyle Doyle Xyl Dxcle [ylo Lyoxcle Dxeyle [yl
( Ebiix=1,y=2)

10-4 i 45



ol RaEESE]

> FEMZESIFIIRA ()
o /RELZES|
v f/REVERS AT LARS BN A )T e H A S SR AVEHE ( 25 ExcelFEIVIookupBREY )
GDP_Percent = np.array([7.90,7.80,7.30, 6.90,6.70])

Year = np.array([2012,2013,2014,2015,2016])
print(Year[GDP_Percent>7])

[2012 2013 2014]

e T ZE5| ( Fancy Indexing )
v FFIEEEEURHITERS] |, index IERARILAOTFFHARIEEE TS,
& MR TMUIBAYME HEER
data= np.random.randn(8,4)
print(data)
print(data[[2,4,0,6]])
print(data[[-6,-4,-8,-2]])

11-4 %‘ﬂié%’ N
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> HAREREE?
o BAIRAZY ( universal function, fEFRufunc ) 2FENumpyHXIndarrayliTc=SuzE
HIERZL.
v ufunc3z#Farray broadcasting, type castingZEENZEAIFRESSAE
> ERAYufunc
o BRiINumpyHBEHc0MBRARE. HPE LR ERNIBENEAN , thila+b
M=BxaEHadd(a,b)
v ufuncERIDAEFZERF. ZHRE. (HRERE. WRREFRZRRET
KK,

L RENE

GOLDEN FUTURE

|
13-4 ) AATEN!

EizHE

GOLDEN FUTURE

R 5 i P R &

> B ERAERE ufuncC 2 Fufunc

Math Trigonometric . . L
. power exp 8 . tanh left_shift logical_xor signbit
operations functions

add remainder exp2 sin arcsinh right_shift logical_not copysign
subtract mod log cos arccosh maximum nextafter
functions
multiply fmod log2 tan arctanh greater minimum spacing
divide divmod log10 arcsin deg2rad greater_equal fmax modf
logaddexp absolute expml arccos rad2deg less fmin Idexp
Bit-twiddlin Floatin
logaddexp2 fabs loglp arctan Iess_equal frexp
true_divide rint sqrt arctan2 bitwise_and not_equal isfinite fmod
floor_divide sign square hypot bitwise_or equal isinf floor
negative heaviside cbrt sinh bitwise_xor logical_and isnan ceil
positive conj reciprocal cosh invert logical_or fabs trunc

|
14-4 e AATEN!
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PART 2 i§ ARFOSIEndarray >
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PART 7 |4 RS >
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ol BB i

> UTEXRMFEITE
Method ___|Descripton |

15
/|
S

}ﬁg;-* GOLDEN FUTURE

sum Sum of all the elements in the array or along an axis. Zero-length arrays have sum 0.

mean Arithmetic mean. Zero-length arrays have NaN mean.

std, var Standard deviation and variance, respectively, with optional degrees of freedom
adjustment

(default denominator n).

min, max Minimum and maximum.

argmin, argmax Indices of minimum and maximum elements, respectively.
cumsum Cumulative sum of elements starting from 0

cumprod Cumulative product of elements starting from 1

A4 |
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| EFHNFRITHE

> 455t , EXTboolZEBYEIE
o sum(EfEIHE : BREMRNE—HEED

data= np.random.normal(size=4)
print(data)
print((data>0).sum())

o any()HE : HAFTREEEPE—E
o Al()5E : BT TEESEHIE

17-4 %‘ﬂié%’ N
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| SRR ZENRENRE

> AR HZEwWhere

where(condition, x, y) KURRRMENEZRELY
lambda
e If condition is true :
yield x
else
yield y

19-4 %@é EEEE%_ﬂ GELEA
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e SR 5121

> ndarrayfIEESIEER

[F N [B==ire- T

\ Je.-
Sussey GOLDEN FUTURE

unique(x) Compute the sorted, unique elements in x
intersect1d(x, y) Compute the sorted, common elements in x and y
unionld(x, y) Compute the sorted union of elements
inld(x, y) Compute a boolean array indicating whether each element of x is contained in y
setdiff1d(x, y) Set difference, elements in x that are not iny
setxorld(x, y) Set symmetric differences; elements that are in either of the arrays, but not both
|
21-4 34 45
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EEHE

, .
& ﬁ[ﬁ{tﬁa GOLDEN FUTURE
> BFiE
o HASIFEMNITER
v T #E ( broadcasting ) : AEIFRBIEH Z BNEARZEINITAI
o IRESHANTER BEIS— 1 EF
o H5E (transpose )
v T
. FIREE
v BEFRENE  HEZEN " EEARRREE , RIREEAdot()

arr = np.arange(5)
print(arr*arr)
print(arr.T.dot(arr))

[014916]
30
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EEHE

GOLDEN FUTURE

ol EEgE g%

> BAnumpy FRIZ I EIREY

diag Return the diagonal (or off-diagonal) elements of a square matrix as a 1D array,
or convert a 1D array into a square matrix with zeros on the off-diagonal

dot Matrix multiplication

trace Compute the sum of the diagonal elements

det Compute the matrix determinant

eig Compute the eigenvalues and eigenvectors of a square matrix

inv Compute the inverse of a square matrix

pinv Compute the Moore-Penrose pseudo-inverse inverse of a square matrix
qr Compute the QR decomposition

svd Compute the singular value decomposition (SVD)

solve Solve the linear system Ax = b for x, where A is a square matrix

Istsq Compute the least-squares solution to y = Xb

24-4 " i
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Function | Deseription ________________|

seed Seed the random number generator

permutation Return a random permutation of a sequence, or return a permuted range

shuffle Randomly permute a sequence in place

rand Draw samples from a uniform distribution

randint Draw random integers from a given low-to-high range

randn Draw samples from a normal distribution with mean 0 and standard
deviation 1 (MATLAB-like interface)

binomial Draw samples a binomial distribution

normal Draw samples from a normal (Gaussian) distribution

beta Draw samples from a beta distribution

chisquare Draw samples from a chi-square distribution

gamma Draw samples from a gamma distribution

uniform Draw samples from a uniform [0, 1) distribution

A4 |
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Y RIEHNE

GOLDEN FUTURE

P} Matplotlib

» Matplotlib

ATelES R ZTEANEE T LE

B 952 A Python#y 3£ — AMMatlab X #9 4 B # v
import matplotlib.pyplot as plt

pyploy#2 ¥ 1,4 7 % J é9matplotlib API % 3%

!
3-12 S N

P¥I} MatplotlibE A&

> HeE. FFin. &R

e ax.plot(x, vy, r--')

) ZEHNE

GOLDEN FUTURE

e 1T ax.plot(x,y, linestyle=‘--’, color="r’)

—_ > 171)
me anle! 5]
+ b: blue . " - ..
marker description linestyle ‘ description
* g green - .
e 1 red : point '~ or'solid’ solid line
. O ixel .
C- Cyan P ‘--'or 'dashed’ dashed line
« m: magenta “o" circle Sashd T
. '-.'or 'dashdot’ ash-dotted line
* y:yellow “" triangle_down
* k: black v ' , ;
e A triangle_up ;' or "dotted dotted line
* w: white -
< triangle_left "None' draw nothing

draw nothing

draw nothing

/
4-12 = 3% Tal



> PIVE A Ife:
e Plt.plot() : &4 B # ;
e Plt.show(): BH BT;
e Pltfigure(): & REH 3T %£;
e Plt.title(): # < kK #/F4;
e Plt.xlabel(): #% 2 & A x%d;
e Plt.legend(): 2 TE#|;
e Plt.scatter(): 244 5 H;
o Plt.grid(True): H ILM #;
e Plt.subplot(): 2% FH;
e Plt.bar(): L4 KHE;

SN
5-12 =33 kel

PR SubplotF[E]

> RTARFTEREEH (plot) 2AEHHHLIFNAEF . F subplot & & &9 i
1%, REZIRAMBGTIEE, ARKRFZHEHRER—AARMEXKTF.

»2 &) GOLDEN FUTURE

subplot(2,1,1)

subplot(1,2,1) subplot(1,2,2)

subplot(2,1,2)

6-12 =34 kot
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PR Subplot+[E]

> Rheg:
subplot(2,2,1) subplot(2,2,2)
subplot(2,2,3) subplot(2,2,4)

7-12 S L
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> 4+ 4 ZSeaborn
e PythonF #)—AN#IE T HE, TRHER R AN, 82 XELEHTE
e 7iMatplotlib E#)22, F #HrnumpyFepandashy FIELEH T, L F 7
scipyfestatsmodels & 2 +H4E A 5T AL

> A&
o Y ANNEETMABMRE A
o THNE—TF, —4Y4REATUEBREEFTEI TSR IFAL
o THMEAMH AU PRI EFTRAFRLIEE

9-12 = 3% il

> A E(%)
o TALMAEIE L YE, @i R KB RIR A AE M) 49 25
o AL BT 18] 5 5 BL Ve B A 69
o TASERBHE, BT HLKTH

(£
97555 GOLDEN FUTURE

> EE
e Conda install seaborn
e pip install seaborn

10-12 %&é%‘ i
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GOLDEN FUTURE

> BAEFE LA TR

o £ 7 o -7vsns.distplot()
v HA 7 B sns.distplot(kde=False)
v %58 Ak tFsns.distplot(hist=False) 2.sns.kdeplot()
v PLABF A sns.distplot(kde=False, fit=)

o WX Z4HH
v # A B sns.jointplot()
v =% A 7% B Hexbinsns.jointplot(kind=‘hex’)
v ¥ 5% FEAE +tsns.jointplot(kind=kde’)

o R IEL& T T F I8 %k & T Aliksns.pairplot()

!
11-12 e 2N

A RENE

¥ GOLDEN FUTURE

Thank youl!
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| SRLAEELR %

l_ EﬁﬁEHlstorlcal % E| Wﬁ{) I ¥~ﬁ @J:EI’JB‘CE

11
[RIGEERaw data 17182E « tick , B84 BiE | NS | THB
RBE B/  WERE

b I8 [5 i £ 3B Well-behaved [KENIPa s/ AN VA= VI V0= Ve N S i ;3
data after data handling i;&Ijjéé’\J W55 B, R

o FEHIEFEAFNEIESITLIESE
v IREHICETRE | BAESAIE (NP )
v EEFSIoT. EEEYERD . EiREIED T
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1 B O RERE

®s5s> GOLDEN FUTURE

» Quandl
e Quandl Python API documentation : https://docs.quandl.com/docs/python

o UN{AI%&%quand|

[conda install quand! BY pip install quand| ]
o MAEFAquand

import quandl as q
data = g.get('EOD/KO')
data.info()

!
5-22 ) AATEN!

ol SRR ‘R EENE

S
0sge GOLDEN FUTURE

> QuandIEFEE

o QuandIFBEEIELLT/\AZEEquity Prices. Equity Fundamentals, Equity Earnings.
Estimates, Analyst Ratings, Futures, Options, Economics, FX and Rates,

Equity Prices End of Day US Stock Prices Tables Free

CFTC Commitment of Traders Data Time-series Free
Chicago Board Options Exchange Time-series Free
Economics, FX and Rates Federal Reserve Economic Data Time-series Free

/
6-22 " RN



» Google Finance
e Package ‘pandas_datareader’HY ‘web’
o
v MGoogle finance IEEEER A BIRIAN F EIHE RAVEUELNE

=]
_f-‘
S

-ﬁﬁﬂ? GOLDEN FUTURE

import pandas as pd

from pandas_datareader import data as web

data = web.DataReader('AAPL',data_source = 'google', end = '2017-08-
01')['close']

data = pd.DataFrame(data)

data.rename(columns={'close":'price'}, inplace = True)

7-22 S AN

1>
_f-‘
S

N
1 EEEE
%7555 GOLDEN FUTURE
» Yahoo ! Finance
e data_reader()

e 20178E5H17HYahoo ! FinanceZEFCTHAMIELE T & FRSRIEIEAPIIRS , FHE
BRI EERZIRSEIT L.

from yahoo_finance import Share
yahoo = Share('YHOO')
print yahoo.get_open()
print yahoo.get_price()

>>>none
>>>none

8-22 S 4B



» Sina
e GoogleEREREIEAIRIR
o AIEANEHRFZA (urllib ) HEX
o [FRLEEE ?
v BRGE
o IREERERNSHTIE | tLINENARD ( 600019 )
http://hg.sinajs.cn/list=sh600019
o —XERZ RAIRIEHITIS | EIWARD ( 600019 ) FIEMFE
( 600519 ) : http://hq.sinajs.cn/list=sh600019,sh600519

=]
_f-‘
S

}-ﬁ;-* GOLDEN FUTURE

var hg_str_sh600019= "SE5NB&{4),6.750,6.710,6.990,7.000,6.720,6.990,7.000,
169768963,1172077425.000,259920,6.990,364473,6.980,502606,6.970,260682,
6.960,429000,6.950,8045451,7.000,1242671,7.010,1217692,7.020,673881,
7.030,271372,7.040,2017-07-03,15:00:00,00";

9-22 = 3% il

> Sina
o WRLLEME ? (4L)
v KEIEEL
o PIF4&18%0 (000001 ) : http://hg.sinajs.cn/list=s_sh000001
& T pFEEY : http://hg.sinajs.cn/list=s 52399001

1>
_f-‘
S

}-ﬁ;-* GOLDEN FUTURE

var hg_str_s_sh000001="_F11F¥5%¥%,3195.9116,3.4847,0.11,1403057,15657578";

1BENEBTR , SRS, JEIINE | PR, RE (F) |, R (/BIT)
v 2E
o S FRRERIKELBIEHIFRE R BT iEKhttp://image.sinajs.cn/..../.../* gif ltt
URLREX , B *CRARENR |, 0T :
O 9%k : http://image.sinajs.cn/newchart/min/n/sh000001.gif
0 HKZ&EIH : http://image.sinajs.cn/newchart/daily/n/sh000001.gif
O BKZ&EIE : http://image.sinajs.cn/newchart/weekly/n/sh000001.gif
0 BKEEIH : http://image.sinajs.cn/newchart/monthly/n/sh000001.gif

10-22 %&é%‘ i
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shoooood  _FIFIEET — B EERE 201 7-E7-B3 15: B8: 68
MAS: 3188; 16 T HAIG:3l7Z.TE | MASE:E14.95 ' '

jescielc)
=280

240 Bt

3288

2168

21za
jeiat=io)

ZE4E

SB888

2017-83-28  84-@83 B4-17 B5-az B3-13 B3-31 BE-12 ay-a3

208
24
180 o
128

MAZ: 137 | " HMA 5:1%8 ) HHSB:}48

- Copwright 2817 SIMA.COM http: o Finance.sina. com. ch

E!
11-22 S N

> Tushare

e TushareAXXER : http://tushare.org/index.html
e Tushare Python APl documentation : https://pypi.python.org/pypi/tushare/

O — /M. FIEFIpython ¥ IER DA,

O ‘A utility for crawling historical and Real-time Quotes data of China stocks.’
o YW{aJZ&ZETushare

[conda install tushare 8§, pip install tushare ]

o HIENKIR : FRMEZ. BIE. L3RFNRZRT

2!
12-22 " IO



o B ‘O RERE

S
®s5s> GOLDEN FUTURE

o Tushare G MPLLEE ?

HiRD R 5

RRHE
RSN
(S E St

[BSE1T1E SRR SERYTIE LD E TRDE BRMESE ARISHITEIIR KEXZHR
DB WSS RERES BESRaniREdE BRRss (IFh ) &R (7T )

179328 BRI 3E 53 3% MRS SRBIMIAR S 3% KBS ETR D 2E IFiAR300pk D AN E ik
SOpkn R FRIESO0R AR 21E FARERFIZR EiE LRSS
BXEEE REFIF WEIRE (£3R ) BAEEN BEE6E RIKEEN (ZREED HERE

TR

TR AR USSR BHHtNE SHENEEFRRE BRE-MEGFE) BRE
FERME(ZFE) =AFRIIGDPHEM =AU IGDPHEN = A=V SRR B RiEZNIEEE T
FHN18IEE

D
5

FRIDSEHEIE BIRSSRIE] (SEMBE FHRARIE
y)Ar=tiEatic BREFEESIZR MNE BT EER ST TIEREANBER HIAERK3ZBE4H
SRIT AR IRRR 2= ShibordFIFIER FRITIRINEUE Shibort9(E2EE WAEMFIZR (LPR ) LPRIYEEIE
[
13-22 i RN

R Fo BIEHE

S
®s5s> GOLDEN FUTURE

)

> el Atushare
o 7 :
v SREBSEITIE (1B)

import tushare as ts
ts.get_hist_data('600848',start='2015-01-05',end='2015-01-09°)

v FREUARITIE (#7) : get_k_data, £EDTHEE. BEBEIE  RIESNEUE |
IERTERE. IRENETFRYTIBEUEAP

SIS : STFPIRA. BIRSIFSEMEHCTFETF EENIEH : BiASIFalseiR@ENTruelRiAR
HS code HIEEULES

T BUEER  BAKNDHLEIED=Hk&W=AM=8 FreaRAHAformat : YYYY-MM-DD9ZSATENY
5=5min 15=15min 30=30min 60=60min BIEEA

SIEE © ofq-BIERhfg-EEMNone-REY | “ £55REE - format : YYYY-MM-DD
ZAAqfq

2!
14-22 " IO




o Z¥Al (&2) :
v get_k_datai &S
o FREERRMDITE—FFIRIENBLZ%ITE :

ts.get_k_data('600019')

o SREVENRDIT6 FIRENELZATIS
ts.get_k_data('600019', ktype="W', autype="hfq")
o SRENVENRRADITEAS #1715
ts.get_k_ data('600019', ktype='5")
+ FREGFIR300fE5010R M BATIS

ts.get_k_data('399300', index=True,start="2016-10-01',
end='2016-10-31")

15-22 Sl AN

> il
e EM : https://uger.io/home/
o TTIEUEDE  AIEER. 1718, IPRRE. Fi=ik. 5. E2. B, H

REIN R it . 1850 AT, FrE/AE/AL3E. RS
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> PART2 < SR >

> PART 3

RIS N6

P SIS NS

> open()PIEREFEL:pure python
o PythonPFEREEN : https://docs.python.org/2/library/functions.html
o =5
v TEproject]FT RN AMIE ‘demo.csv’

f = open('demo.csv’, 'r')
data = f.read()

f.close()

print data

A4 |
18-22 %&é%‘ L



P SRR SN FNTFE

> PythontT/HEEEHAfile format : csv
o PythonfEEFHYcsy : https://docs.python.org/2/library/csv.html
v csv.reader()

=]
_f-‘
S

}-ﬁ;-* GOLDEN FUTURE

import csv

csv_reader = csv.reader(open(‘demo.csv','r"))
data =[Ifor lin csv_reader]

print data[:5]

v csv.DictReader()
& JTEVEREE : nested list

import csv

csv_reader = csv.DictReader(open(‘demo.csv','r"))
data = [ for | in csv_reader]

print data[:3]

19-22 14 AN

1>
_f-‘
S

}-ﬁ;-* GOLDEN FUTURE

P EURERISANFITFE

> PandasiZEBNZNIE
o PandasXIFHIZUEIEENAISHAE T : pickle table csv fwf magpack clipboard excel
json html hdf feather sas sql gbq(google bigquery) stata

v csv

data = pd.read_csv('demo.csv', index_col =0, parse_dates=True)
v excel

data = pd.read_excel('demo.xlsx’, index_col = 0). sort_index()
v json

data = pd.read_json(‘demo.json’)

20-22 3 i
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GOLDEN FUTURE

P SRRIS A\TITFE
> PandasTREIEEEIEIS

o PRZEY : Series/DataFrame/Panel.to_csv/excel/json/...

[ DataFrame.to_excel ('demo.xlsx',sheet_name = 'sheet 1') ]

E V V V V V

Vv Vv Vv Vv Vv Vv Vv Vv
Dataframe
m ‘/ V V

!
21-22 Sl N
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P¥}l Strategy Based on Simple Moving Averages

> FEBig
e Moving Average , MA , is the average of prices in last certain period. ( IBEXTKEMNIE
B, WHIEEEEE7 BMEE)
o BATITRBELS ERTRIERRIES —
o BFERIFERMTINE, BHEITIgE BN TITE,
o EEATHIZFELAT R :
v JiE—
* 1) H EF B Y EAt ORI A FAFERT SN ;
* 2) H N EZY SRR g5 RIS,
v FiE=
* 1) HXKIBAIFE% E B W EE v RS FLE N
* 2) ST NEF R Y ST Y ARNBaI P I%EE I,

3-24 H N

P¥} Strategy Based on Simple Moving Averages

» Stepl : Data Importing & Processing & Basic preparation
e XJJupyter NotebookEEXAEHITIRE

Yematplotlib inline

import matplotlib.pyplot as pit
plt.style.use('seaborn’)

import matplotlib as mpl
mpl.rcParams['font.family'] = 'serif’

o iEiEf]get_k_data, rename(), index()

data = ts.get_k data('399300’, Star‘t =2010-01-01’, end="2017-06-27")
#7 LITIEZIE#Z O: tushare #lget_k data()

data = pd.DataFrame(data)

data.rename(columns={‘close’: ‘price’}, inplace=True) # & 775 7/
data.set_index(‘date’, inplace = True) #¢ & 3 F/index

4-24 i N
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¥ GOLDEN FUTURE

PW} Strategy Based on Simple Moving Averages

» Step2 : Calculation & Visualization of Two SMAs by Rolling Method
o KBS )rolling(), DataFrame.plot()

data['SMA1’] = data[‘price’].rolling(42).mean() #rolling 2527 57/ZH

data['SMA2'] = data['price'].rolling(252).mean()

data[[‘price’,'SMA1’,'SMA2']].plot(title="HS300 stock price | 42 & 252 days SMAS’,
figsize=(10, 6)) #benchmark BEZ7-FLIE SIFR 115 5T F R BT 6152 (2 #2200

» Step3 : Market Positioning— —Generating Signals by Trading Rule and getting to
know more about stock & strategy
e XHHES] : npwhere(), np.log(), hist().

data['position’] = np.where(data['SMAL1'] > data['SMA2'], 1, -1) #trading signal
data['returns'] = np.log(data[‘price'] / data['price'].shift(1))
data['returns'].hist{bins=50) #plot a stock’s return histogram

data['strategy’] = data['position’].shift(1) * data['returns’] #strategy’s return

5.24 1 ot

G RIENE

%/ GOLDEN FUTURE

P¥} Strategy Based on Simple Moving Averages

HS300 stock price | 42 & 252 days SMAs

5500

4000

3500

2500

2010-01-04 2011-01-14 2012-01-31 2013-02-04 2014-02-25 2015-02-05 2016-03-11 2017-03-21
date

6-24 £2 &l



P¥} Strategy Based on Simple Moving Averages

-0.25
=0.50
-0.75

=1.00

PWI} Strategy Based on Simple Moving Averages

250

200

150

100

LOD s

0.75

0.50

0.25

0.00

RN

¥ GOLDEN FUTURE

Market Positioning

2011-01-172011-11-142012-09-062013-07-122014-05-122015-03-062015-12-252016-10-25

e

=0.08

date

7-24 1 ot

=0.06 =0.04 =0.02 0.00 0.02 0.04 0.06
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PW} Strategy Based on Simple Moving Averages

> Step3(£E)
o XHHEA] & apply()

‘o) RENE

¥ GOLDEN FUTURE

data[['returns’, 'strategy’]l.sum() #returns at the end of sample

data[['returns’, 'strategy']].cumsum().apply(np.exp).plot(figsize=(10, 6)) #cumulative return
data[['returns', 'strategy'll.mean() * 252#annualized mean return

data[['returns’, 'strategy'll.std() * 252 ** 0.5 #annualized standard deviation

9.24 S ot B!

O RERE

¥ GOLDEN FUTURE

P} Strategy Based on Simple Moving Averages

20

18
1.6
14
1.2
1.0

0.8

2011-01-17 2011-11-14 2012-00-06 2013:07-12 2014-05-12 2015-03-06 2015-12-25 2016-10-25
date

. r
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P} Strategy Based on Simple Moving Averages

> Step4 : evaluate stategy’s performance :drawdown & timedelta

e EHEIED] @ cumsum(),cummax()

data['cumret’] = data['strategy’].cumsum().apply(np.exp)

data['cummax’] = data['cumret’].cummax()

data[['cumret’, "cummax']].plot(figsize=(10, 6))

drawdown = (data['cummax’] - data['cumret'])

drawdown.max()

temp = drawdown[drawdown == 0] #how many times we at the peak when we see back
periods = (temp.index[1:].to_datetime() - temp.index[:-1].to_datetime())

periods[12:15]

periods.max()

11-24 H A3

: 12EHE

® GOLDEN FUTURE

cumrret
- Qlmmax
20
18
1.6
1.4
1.2
1.0
0.8

2011-01-17 2011-11-14 2012-09-06 2013-07-12 2014-05-12 2015-03-06 2015-12-25 2016-10-25
date
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P¥} Strategy Based on Momentum FAE A0
2aney GOLDEN FUTURE

> FEBiE
¢ Momentum is the empirically observed tendency for rising asset prices to rise further, and
falling prices to keep falling.
o FMEYREIEE ENHRN , MRERENEER SRS HGT R —RITHAFRINERF
(£) |, B4, T EREHZEENERERIBSDIERY (8= ) KR
o =B HHJegadeeshITitman S (1993)f 4 F T {lournal of Finance) _ERY"Returns to
Buying Winners and Selling Losers: Implications for Stock Market Eﬁiciency“—ﬁijffé'd:}o
> RHE
e ‘anomaly’: Struggle to explain
o EAEDITH , MBI RE THENEAS L THES, —— L2
o ABHMPIETFTFHFRSBEHARAMTAESHMFEDTN “AFWZE" ( Recognition Bias) :
FEMIR A IR e R EE AR ZNIEPh—— “RNARE"

( underreaction ) ,

14-24 = N
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P} Strategy Based on Momentum

> Strategyl XERIER)

data[‘position’] = np.sign(data[‘returns’l) #£{ 5 FreturnfiiFE/EAposition

data['strategy'] = data['position'].shift(1) * data['returns’]

data[['returns’, ‘strategy’]].dropna().cumsum().apply(np.exp).plot{figsize=(10, 6)

15-24 Hi !
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P} Strategy Based on Momentum

250 = sirategy

225
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P} Strategy Based on Momentum

> Strategy2 KEEiER)

data[‘pesition2’] = np.sign{data[‘returns’].rolling(2).mean())

#LLH B2 Ftireturnfifs STEAvosition, B6 7, 2.

-

RN

¥ GOLDEN FUTURE

data['strategy2'] = data['position2'].shift(1) * data['returns’]

data[['returns’, 'strategy2’]].dropna().cumsum().apply(np.exp).plot(figsize=(10, 6)

17-24 e ot B!
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Pl Mean-Reversion

> &S

e Reasoning is opposite to tendency strategies such as SMA and Momentum to some degree.

2y ERiEHE

# GOLDEN FUTURE

Mean Reversion refers to a tendency of asset prices to return to a trend path.”
——Balvers et al.(2000)
o RIS
v distance : BEMNIERERFEE , HI40 : distance = close price —SMA ( 50 )
v threshold : [RFYE , B{E , S SN\ERGESHLHBRIUKE , ILARHPERE
FRYEdE , brlARETGIEEEERIRY
o I+
v 243 ERdistance » thresholdBy , F—248=S ;
v Bl Edistance < -thresholdfY , F—25{Z2 :
v K distanceMEHII—IF—fAY |, iEBAdistance@IF9E , 6, BEEIF
—RHHldistanceld KETEHITHE ;
20-24 | AN



P¥} Mean-Reversion

> XKEER

data['position’] = np.where(data['distance'] > threshold, -1, np.nan) I

data['position’] = np.where(data['distance’'] <-threshold, 1, data['position']) I

data['position’] = np.where(data['distance’] *data['distance'].shift(1) <0, 0, data['position']) |

21-24 24 Latin!

P¥I} Mean-Reversion
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P} Mean-Reversion

R UTTS
w—— drategy
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= ot}
- ®

Stationary Time Series

X, =bo+byx, +§ 5' i

J |
> Stationa M i hﬁ.: e '
" WJ h\iW\WMW.‘. ‘lf‘i pJU W‘ m‘% Wwf

. |
e [Mean and Variance do not 4[
change over time; - et
e Mean-reverting. 0 2. .. o . s
B b—3 E Non-stationary Time Series
a JFK‘*L J.-"n'\
'
» Test: ¥ LW“‘W"%-/‘M“&WU” WA lA
. = 2 3 v '||
e Unitroot : ; . ADF = - 2.0251 \""'l, A,f
= 2 T 7
e DF-test O /v
g V.
e ADF-test 0 200 400 600 800 1000
e e e A B e A B A L
|
3-16 2 i

» Test:

e DF-test
v Start with x,=by+b, x, ;+&,
v Subtract x, , from both sides x,-x, ; =bs+(b, —1) x, ;+€,
X Xeq “hotg X 1tE
v H,: g=0 (has a unitroot and is non-stationary)

H,: g<0 (does not have a unit root and is stationary)

4-16 H i



P¥Il Non-stationaryfJh IR 5%

ey GOLDEN FUTURE

> Non-stationary®] &3 5 %

e Difference
v Definey,as y, = X, - X.; =&,
Y= bo+ by v, +&., where by=b,=0
v The first-differenced variabley, is covariance stationary

e Co-integration

5-16 i i

P¥I}l Co-integration

Ye=byt+bx, ;+¢

-------------------------------------------------------------

» Co-integration
: 1or 0.0.00"‘.
= 2 = L) L2
e Two time series are non-stationary; : 4| . * K
: £ g : ¢ ** uSanna®at + InGDP)
e The linearcombinationofthetwo : &} ' o
time series is stationary. i | A
. . - L
v If co-integrated, can estimate
0

the long-term relation between ' 1975 1980 Is;ss 1';96 1‘;95 ztm zt;)s 2010

the twol S e S L i s e i i i L e

e Dickey-Fuller Engle-Granger test
v Hy: no co-integration

H.: co-integration

6-16 H i
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Pl BC XS 3E ARk

> ATHEEA : \\%
o BEAWAKFAE K, mAA | . WY

ISV IS T L, If
o HAMERP n “M\w,f’\
o Bhap R

v PEP & KO, GS & MS |k

« AA A
¢ FEREMA k\f‘ L\WH‘L Mﬂwﬂ
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PN {1 %= (spread)

}- Stock X & Stock Y’ Correlatlon - 0.95 B e e e L e e R R EEEEEE] rou,,

> We hope that the spread has mean-

reverting property

e Y=a*X+b (lineareguation)

e Y=a*X+b+e

e Spread=e=Y-a*X-b

datal = ts.get k datal’ 6001997, ° 2013-06-01,

data? = ts.get k data(’G00702°, ° 2015-06-01",

data = pd. coneat {[datal, dataZ], axis=1)
data. head()

9-16

t2014-12-31" ) [ clo=e’ ]

*2014-12-31") [ ¢lose’]
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datal’ zscore’ ] = (datal’ spread’] — datal’ spread’ ].mean()) fdatal’ spread’ ], std()

data. head()

600199 600702 spread Zscore

96 15505 17.346 -198385 -1.804220

97 14880 16956 -1.76760 -1.604541

98 15043 17470 -1.71171 -1552934

99 14668 16868 -1.649956 -1.495916

100 14.245 16534 -147365 -1.333116
data[’ zscore’ ). plot{figsize = (10,8), title

plt. axhline (1. 5)
plt. axhline (0)
plt. axhline (-1, §)

data[’ spread’ ].plot(figzize = (10,8), title = *"Price Spread’)

' Z-gcore’ )

[2lope, intercept] = np.polyfit(data.iloc(:,@], data.iloc[:,1], 1).round(2)
data[’ spread’] = data.iloc[:,1] — (data iloc(:,0l%zlope + intercept)
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data['returns 1] = np. log(datal’600188' ] [/ data[’600199']. shift(1)) %

datal’ returns 2'] = np. log(data[’ 600702 ] / data['600702° ). shift(1))

datal’ strategy’] = 0.5%(datal’pozition_1"). shift{1) * data[’returns 1'])40. S*{datal’ position_2' ). shift(1) * datal retuwrns 2'1)

datal[’ retuwrns 1'," returns 2'," strategy’ 1], dropna(). cumsun (). apply(np. exp). plot (figsize=110, 8))

Sralegy, Backioeng




» The spread may not deviate.

» The coefficients of regression must be updated frequently.
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scikit-learn

o EIHE EIGHER
v fit() AR

o feiIX Sk L XAEA
v .predict() BT

o AR
v pickle.dumps()
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PW) - 2% 49 Python 5% 2, ﬁﬁﬂ%

&755s> GOLDEN FUTURE

> RERESR
o JHIET AL
v RFIEFEE
v 4 4EY2 —14k(normalization)

v 4 IEAR /B4 preprocessing.scale()

e train_test_split() FH B AL BN E . MK E

(N
45-47 =15 N

GURE,
AP

[FW) H- 2% 49 Python 5% 1, €D EEHE

&755s> GOLDEN FUTURE

> DFHRA
e score()*fEstimator it 4T 3% 4
v EJaREAR . fE R “He 27 74 (Coefficient of Determination )
v SRR R “EHE” 5 (accuracy)

> WX ARR
e model.predict(X_test)
v 3B E AR A B TN AR A

e model.score(predict, label_test)

v ARAE M A A AR H 5

(N
46-47 =15 N
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> BERBEAZHRRI LA AN TFE

o) RiENE

# GOLDEN FUTURE

» WMAik: https://uger.io/home/ » X #FF%: Quartz3, Quartz2
> » Pythonid 3 : python2.7
RERE, RELAZETHE
EEK ALK

EH e s FsEds HenE mEas SRR

R, SRR S RE U E R &

ABEAREREERETIAIaNEE

wEmEl | FHETET

AR > >

I
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PN 5.7 % 5 AR 2 & i5 A7 L]

» A u g s S

CLeENE

GOLDEN FUTURE

# 2 AIaiEE

start = "2016-81-81°

end = "2@17-@1-81°

universe = DynamicUniverse( 'HS388")
benchmark = "H5388°

freq = "d’

refresh_rate = 1

1 ‘\.I'

ot

m E R aEERi

TS T T

# 5 nFRFEE
accounts = {
‘self_account’: AccountConfig(account_type='security’, capital base=100080008)

1

¢ B REEREE

def initialize(context): # TshES S EEEMNEE | EFcipnaliTEF
pass

def handle data(context): # O ERREE

account = context.get account(’self account’)

5-28 Hi AN

PN % %% B AE R BB AT HLH e RENE

GOLDEN FUTURE

> F—F kiR
e start5end (=]et i)
v Quartz& 8 & ﬁiﬂistartié? A5 HAendZ AT R E —AE 5 H e

start = "201e-81-01° #
end = "2017-81-81" # (o

e benchmark (FEE)

benchmark = "HS368° # EiEE=EEE

e universe (iEF )
v BEREM e AL, BT E SR E AR REER B TR Tuniverse T #94E A .

universe = ['609888.XSHG" ) i
universe = set_universe( 'HS388°, date="28178881") # I
universe = DynamicUniverse(H5308°) b

6-28 i AN



W) %% % 5 2 5 AE A7
» F—F mEALER

Pl % % % AR AR
> F=F

LA

e freq5refresh rate
v B3Rz AR AeME
v freqik £ &R b )08 45,

# Eh B HIET—BEREEE, Bk

- g
refresh rate = Weekly(1)
+ ERESEHENETER

freg = 'm’
refresh_rate = (1, 1)

e max_history window

v BREGIEN, ZIAIFEFI100K 538, TR E AR

max_history window#1 748§ & .
v max_history window=150

1B AT L)

XHHKPEE
o EHRFRHTAKRE 4Z, BEL
o keyHBEIALKF L,

H ‘_‘y d-—l:—""—'i«_

andle da

GEEEG

Lok

ZoH

7-28

accounts

value 7 ¥ Hl AccountConfig % % A 89k P 52 /5]

beekly(-1)

capital_base = 1889808

commission = Commission{®.8865, 8.8018, unit="perValue')

slippage = Slippage(8.882, unit="perValue') #
H+

position_base = {'088881.XSHE’.188, "6A0808.XSHE" 208} #

cost_base = {'000081.XSHE":16.98,

# HITRFEE
accounts = {'self account’

‘6900909 .X5HE" :18.59}

W oH

 RIEHE

GOLDEN FUTURE

refresh_rate s & &R 8] [5 & /8]

Monthly(l

= n-4
= IF

T o
g =
|
:

IyLd)

EAIEES IR

X AEat, EH

VaLL vaN

) EiEHE

GOLDEN FUTURE

: AccountConfig(account type='security’, capital base=capital base,

commission=commission, slippage=slippage, position_base=position_base, cost_base=cost_base}

}

e e e e e e e e e e e e e e e e e e e ¢ ¢ s e ke s e e e e e o

# MR ATsERE
def handle_data(context):
account =

context.get account(’'self account')

8-28



R8T B AR R BAEAT AL

> B HBEREIH
e def initializes#t /7 £ =% A 45 1L
e def handle data@ L A4 Z =5

# RS

def initialize{context): # ATESEEE T EcontextZ=BIRNEEEEE Y EHEE
¢ R ERERRERIT X B )
# AILUEN S contextimETEE | BEMEEE | NS5

¢ HEHEREEE

def handle data{context): # BEAEREFEES TN

SRimiEi E8 P fregfllrefresh ratelEEIE ST
Al contextEREUEITRIRVITIESUR. KEEE, BEreagREa
Im , FHRREOITHESR | B g Aitsd i 8T,

4+

9-28 i o

» F K0 0w E TSR

Frits &R
y . B - . SEEi. T == i’ :
® ==vismwe - FEE = - SRR cmmmgs

32 contextsoB DEEpEasy 1 B2

handie_datalcontext)

"
BlliZaccountZLl L B ¥ Elaccount
2

(5|
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R8T B AR R BAEAT B

> handle_data#t.f7 HdLAe £ ST 2 F S b
e handle_data $t47 A (B & A RSERHE)
v H&RFMEFERH
#& K #h4r—ikhandle_data, # AT BEALSHATE LT, TR LS EETELE, URAE
LEF—Xahir iy, BT EEHE, F&EBE LIRS ESAH,
v PR e
B A EFEITHIT—khandle data, A EEZE P HE—HFHE R EHIT—K handle_data (7
GRS & 4D
o ITERLSNE
handle_data® £ A iT £ £ 42, Ehandle datadi T 2B, £—HITHESL
RS T ACE
BiEYREEE, FEMES” BN, FALEL TR, BHAEINITE, FhiTE7~%
Hiat, 2EE5ZATEINLS. BT TERELAFEY, TERSS EL R AK&EMNF
EhFIThE, LRBEEEMS, FEBESAE, LREFRBEREEHN, NFSETREH 4.
BRCAETEIARAE, FEHES” AN, FETENITESARTEGEE,. TEHESLS
ET—5HKSENFEMETLE, R EBALM, HEBSAE, RERELELH, MNEF
BT—h#esd.

|
11-28 Hi 22

R B AE R R AT L]

> AT ¥mems
o BARKSRZEH
v TH¥E
2L F —AHRKZ T ZM (openPrice) A AL . RXEAAALT —IRKE 6
ERXE, AL, HETEYREFHFTABEAL.
v RHG-%
2 UL F —HKE T 24 (openPrice) |82 F XK, WwE L EPHMIT
openPrice 3 & # ¥ i # & F openPrice, MAKRE, FAET—ABEESAL. &
XELAMATARKENERLE, 8E, HETRPEETSEET—LEFESL
A% 3 s
o LHAKEE, MMAXARZLITEREAZ L 0 IRE

(R |
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> PART 2 {\ R %2 B AE R BB fTAUE (Quartz3) )

Fy

> PART 3

R F EAPI

)
< HiE 2Rk )
b

Pl v % 5 £ RAPI—A £ e SRS

¥ GOLDEN FUTURE
» Context (G 9&3Z4T3R3R)
e Context £ TR BIE(TIHE, OAEFHE, THRHAESFAE, LT AR TERE
259 & px B9 16 B AR 6Y Ak
o ABEFLSEZFHITEE Context 45FEPF], HUAAHT X EEL
initialize(context) #= handle_data{context), H T £ 8% ;
e A SN, context# AE 470 E], SM|A ., SAETHEIESE, BT EH,
A aEiTHE, RS S, KHETHES,
» Context*T %849 & A7k

# Bt

=T A EETRT

context.now
context.current_date
context.current_minute
context.previous date
# it
context.current_price()

H
|+ e ;IIH
&

o

context.get account()
context.get_universe()
context.history()

" I
14-28 Hd AR



 EiEHNE

GOLDEN FUTURE

Pl K98 % B & BAPI— 7 &

» context.method

° context.get_universe(asset _type, exclude_halt=False)

v RBHESRAESFMHE X LTFTRINIT i

def handle data(context):
universe = context.get_universe() # {Fhandle dataPESFEIFSEASTHES
# LJ&LQ_ 0868a81.XSHE", 600008 .XSHG' 33?17

¢ RH

asset_type
- ﬁ%ﬂj_,clfl
# "stock’
E: J..’:-.“e.\':
-

LSS

"futures® :k

‘base futures' :EiEEAE&H5IE

# ‘continuous_ futures' JELEERISSEOFIE
exclude halt=False # ERESHPREERE, ]MEHETEE

|
15-28 i RN

Zi=dE

GOLDEN FUTURE

» context.method

& context.history(symbol, attribute, time_range, freq="1d’, style='sat’, rtype="frame’)
v RBKEE, BT FHEF7 R

def handle data{context):
data = context.history(['6808888.XSHG'], ‘closePrice’, 18, fregq="1d", rtype="frame’, style='sat’)
# Fthandle_dataRiESiREEHRI=ES

< A

symbol # EE5E

BOESEISE | S e s I

attribute ¢+ TEREREN | SR MEEEERIEE
# 'openPrice' :EUSEITEN "highPrice' ?_:'E_I'/\E'}_‘JELI
# 'lowPrice’ :BIENEEN ‘close price’ :EIESRITEN
# 'preClosePrice’ :EISTEIEN ‘turnoverVol ' BISEAGEIE
# "turnoverValue' :BISHALAAEN ‘PE’, PRIV BEFEET
time_range # FTEERhREERELS | 7 freq EiEENN
freq # KEEEIEEE |, 32514, "1m°, *S5m*, "15m*, ‘30m°, ‘6em' ZFHEEHH
style # FIREERIEEE] | BILEE ast”, "sat B6E ‘tas =
# f, Heb'a 3 attribute’, ‘s Fmsymbol, ‘tUE
# TR, =R SE iiijJEii/\fE’G':ﬂE@hli%
riype # EEEREESSE, UILUERE freme', array’ FAF

nm st L I
16-28 il G



Pl 5w B & RAPI— 7 ik e RIEHE

GOLDEN FUTURE

» context.method

e context.history(symbol, attribute, time_range, freq="1d’, style="sat’, rtype="frame’)

v #4styledartype 6946, 2] QR 4918 & SAEL A

HeEthie | DataFrame array
ast ‘closePrice’: {
{*closePrice’: 880001, XSHE | 600@93 . XSHG ‘DOPOOL. XSHE® :array([10.10, 10.50]),
2017-08-81 1e0.10 10.08 ‘6ORA0A. XSHG' :array([10.00, 10.30])
2017-08-02 19.50 10.30 “time’ ;array([¢2017-08-81°, 2017-88-02°],
1 type="58")
sat ‘PO0ORT . XSHE” : {
(/000001 XSHE” : clocaPrice openPrice ‘closepn.*ice‘:array{[l{i.IU, 10.50]),
TR p g *openPrice’ rarray([10.20, 10.20])
2017-08-02 10.50 10.20 ‘symbol” rarray ([ ‘000001 . XSHE",
‘600000 . XSHG" ],
} dtype="58")
tas “2018-08-02” : {
{£2017-08-02° : closePrice | openPrice ‘closePrice’ :array([10.50, 10.38]),
800081 . XSHE 16.50 16.20 ‘openPrice’ :array([10.20, 10.10]),
600000 . X5HG 18.3e le.1e fsymbol” tarray ([ ‘000001 .XSHE”,
} ‘60000 XSHG” ], dtype="511")
A |
17-28 Hi RN

% 5 £ ZAPI— e RENE

GOLDEN FUTURE

» StockAccount (K P )
e StockAcount £ I EXBEKRF, £ SfiEiLiTalz

v KB FHIE

def handle data(context):
account = context.get account('self account')

v account/& &

¢ B

account.cash # BElkF o RESE
account.portforlio value KPS

# Joik

account.get position()

TErrfpositionz=E{R
account.get positions()

FERSFENTE , keyHiEsHES,

H oW

-
[+}]

account.order() # ET

account.order_to() # 1B FE=0F

account.order_pct() # HRiR =

account.order_pct_to() # B =HIEFEEINE
F—=

account.close all positions{) # 5%

(s o i I
18-28 il AN



o K98 % B & BAPI— 7

» account.method

£ R2HE

GOLDEN FUTURE

e account.get position(symbol)
v RBEERT FHECEE R IAFCEDNone (v R HEAH
account.attribute =T £& 2 4R 45)

deft handle data{context):
account = context.get _account(’'self_account’)
position = account.get_position( 6890891.X5HG")

e account.get positions(exclude halt=False)

v REBFA A, AEOFH keyHiEHF KL, valueH positionE 1]

def handle data(context):

account = context.get account('self account') # F'%'n Blaccount=245
positions = account.get_positions() B
# B
# exclude halt=False # BlRiFed S AErEET
nagas!
19-28 i 4

P RS B E RAPI—7 ik

» account.method
e account.order{(symbol, amount, price=0, otype="market')

v REBHZ LM, #iTITTEERE

LHEENE

GOLDEN FUTURE

def handle data{context):
account = context.get_account{'my_account’)
universe = context.get_universe() # 5

for stock in universe:
account.order(stock, 168) # WEREHSE—EELRNEA TR

TS IR S T

e account.order_to(symbol, amount, price=0, otype="market’)
v BETE, FEAMREOHSLCAZHNSEFZ S F
v RREZLASNTELETHCREMBEENEH, FHATTE
v A4 £ ¥ account.order()

# I
20-28 Hd 43



Wl K5 % B & BAPI— 7

» account.method
e account.order_pct(symbol, pct)

v RABIKP SATEOME, B-RH TR

£ RiEHE

GOLDEN FUTURE

def handle data(context):
account = context.get account(’'self account’) #
universe = context.get_universe() ¥ 3=

for stock in universe:
account.order pct(stock, 8.1)

TR e 1
AL THEE A

=]
symbol : 2R ?aFlﬂ_ﬁf"_'
t: B SIS S sy
FatalllosEH

T

® account.order_pct to(symbol, pct)
v BETE, BEAAREOHEC AL EH L OMEN —E
v AREERcASHE NS REAFENER, FHATTE
v F# % % account.order)

L I
21-28 i AN

s EENE

GOLDEN FUTURE

» Position (£4{%)
e ETEANTAHHEHEARL
v positionZE ] 35 B

def handle_data(context):
account = context.get account('my account')
position = account.get_position(symbol)

v position/& £

# EiE

position.amount
position.available amount
position.profit
position.cost
position.value

o oH H W

# |
22-28 Hd S
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PYIN 15 47 signal i€ %

e ¥ H-FE (https://ugerio/help/appendixFactors)

Sy eEsE

¥ GOLDEN FUTURE

B3 £ 5] 151

PR EMET voL5: 58 FHaf 3
BiELFHART PE: A%

HEEET MACD: B FRAHFH8
B AT ASME T DebtsAssetRatio: F 459 2k
& £ EF 20H 45 # 7 £ Variance20
EAGEAKLERE GrossincomeRatio: S £#] 2
EEAET BullPower: % %38
FRAEREET DividendpS: 52 AL#]
ALALHET ccis: S5H R#EE
EZERAET AccountsPayablesTRate: B f7HE3L B 3%
#HHEABEF MA20: 208 #5313 &
REEHERT NetAssetGrowRate: #H 2 KE
EaHa 5L LHT EBIT: & ALHIAiH

PAiE AT cTop: MeFEF{ik
FATEEAEAET DAREC: S 47 MiEEFa TR

# I
2428 i A




PR L 4 signal A& 5%

> Signal#£ & A i
o WHEFHIEAZSETHFEPE FAsignaliEZ 24, 2R TS HAHESHETE
H

# ETHH

def initialize(context): # FinitializePHRSESENERS
pe = Signal({'PE")
context.signal generator = SignalGenerator{pe)

# EHEA
def handle data(context):
# ATv— : FHBcontext. history()BHTEEY
pe = context.history{ 6B8GBE.XSHG', time range=1, attribute="PE")
# AT FHHcontext.signal result()BHTEAZREY
pe = context.signal result('PE")
# context.signal result()iE{TEE
# HFFEASERTEESR, HiNah=H | EhESnaneEHE , BX
# Llcontext.get universe{) }7E |HSeries , ENENEERITESER  BEELUE
# AEi= © (ERAT DatalPl, HFEE—ERESHEFHETHE
pe = DatalPI.MktStockFactorsOnelDayGet (tradeDate=context.previous date, secID=u"",
ticker=u"0900091,600030", field=u"ticker,PE",pandas="1")

25-28 i it

# Factor
o HaEANEF, #HITHAEMNYREM. 7T LR FlAStockScreenerf=

DynamicUniverse ¥

e HFMHBERIMKFTE

HiEES
Factor.<factor name>.<ImitE s

# TmEtEEE

value_range(lbound, ubound) # WEETHENT L FRZERNES { 85%in)

pct_range(lbound, ubound) # EETHENT ol F ot BRI ( 8593
im ), ERAASHEN

num_range(lbound, ubound): # Iﬁ)ﬁm—ﬁéﬁﬂzt—lzﬁ%z%ﬁmj_# (EEWm ) | 2
TAFHARHERH

nlarge(n) # mEEHEEARHikE

nsmall(n) # miEEHEE RIS

26-28 Sl o



P £ 5 A R 0 ik 7 X
> Factor# AL/ %5 7 A,
e 7 X —: StockScreener(<Jf it £ £ ik £5)

e 7 A —: DynamicUniverse(').apply_filter(<if it 4 #+ & ik £5)
o FAZ: flEZlistx £, HHFSFMAOE EREI(ESF H)

# B e ES

A

universe = StockScreener(Factor.PE.nlarge(58) # PEHPEEZIARISAZEEEE
# FITu

universe = DynamicUniverse(‘H5368°).apply filter(Factor.PE.nlarge(58))
# MiPRI0e R EHPEHERTARISAERE
# B EWFEE
accounts = {
‘self account’: Accountlonfig{account type='security’, capital base=10000000)

¥

# B BEEEEE

def initialize(context): ¥ e EEEGRE
pass

def handle_data(context): 4 BEEREIEE

R MEE T P
# EAMNES AR =RETEE

27-28
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¥} Oanda3E&7T4R

& @ $2 | httpsy/fwww.oanda.com/iangicns - dllit

» OANDA N

3EE - EMEEE ALERAEE  EHE

WIEREIOANDA

£rind

{
3-21 i &

Pl Oanda3E&714R

» 7EMPracticeik

SEARCH o En My Account

' OANDN

i SecUin e

TRADING CURRENCY CONVERTER MOMEY TRANSFER SOLUTIONS FOR BUSINESS RESOURCES

Secure Sign In

Account Type: xTrade fxTrade Practice
Don't Have an Account?

Gel the OANDA Advantage. Sign up for a cumency
trading account.

Ligimanias F ST —
Signup
Pasgwnid
guit-hoire Frtgal frosr paistnord? m
LIVE CHAT
Submit

!
421 S 2



Pl Oanda3E&7T4R

P OAAERS
OANDb\ My Account Sign out Ervber Kenyword 'CE

Wiy CANDA Platforms Markets ey Ne Suppo Solutions. fof Busingss

f;ﬁﬁﬂﬁ

GOLDEN FUTURE

Practice Account L oy Farever

@' OANDA Web Manage Funds Add Sub-Account
Launch 3 = Wienw @ Add

My Trading History Desktop Trading Platforms

View my rading transaction hislory

OANDA Desktop MetaTrader 4
My Services § Downioad Downtoad
Manage my extermal appiications
& AP| Access My Profile Wiew AR

Change my password

Manage my emall subscriptions

Real Time News

521 i AN

P} OandaE& MR

> ¥i& 4% 0anda APk f 555G

f;ﬁﬁﬂﬁ

GOLDEN FUTURE

Manage API Access

Your key to OANDA's API

‘fou have genersied @ personal access toien
in urder to create a new token, please dick "Ravoke” and generate a new token.

Revoke

* By clicking Generate, you are acknowledging that you have read, understand, and

sgEes o be legalty bound by the AP License Agreement.

Get started using OANDA's API

» APIE&# L 4%: https://github.com/oanda/v20-python/tree/master/src/v20
6-21 $\ AR




A ]

¢
@
E“ GOLDEN FUTURE

P} Oanda3E&74R

» Oandax & F 4

FEPHRSE i = # S v EURIUSD W, i o= a5 e 22 T
Bl ] - 4 ; U e
S Primary 8 ﬁ_lmu»m EUR/LSD, 30, OAMDA s oy R
. 8 usD 5 114285 114101 A -lzu'=
W LS5 100,507 85 .
FREEY (0-1x L)
e USST00.234.60
BREmEY US§274.50
et UIS547,281.03
ERsEE USS1. 14562
EmEE Uss9043623
4
aH 508 [ senwnn
Hit#F

EURMUSD

I
7:71 _$‘-uf ol Jl-?\

L EIEHE

# GOLDEN FUTURE

Ml CFDEM ALY

> CFDZ #4289 B4
o CFDEMAARHABRAETHLIASH
LAELAE FANENEZBITRE
3 ;
o H4Z 5 L2 CFDATH L Z A HRA,
B M Fak .
v ZdhH (M) FCFPDEA YR miHE e
L R —
¢ EAM (REH) HCFORAHE s
i
v ZHHBRL ST HMEL, L
A ERLLHTHNESH. TA
hAad hhZ A6 LAMA S L.

I
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Ml CFDEMNEEY

» Z 1444 (Contractsfor Difference , CFD)
o R ZRMSMGMLETNFREMBELITRGBARXTHR, MAAEL
PRI B F 35 BT
o ARIELRHL, BARTMAH ENFoT B MR T,
o AN RIPBRIILLN B, NALENSLHMHETERALLE TG
% 7 K.
 RLBANKETLRTAEZANRE, HAFEH &,
v Bl ZEA WG T R &3S e W
v BPAKE LTINS

S eENE

# GOLDEN FUTURE

9-21 i A3

Y REHE

# GOLDEN FUTURE

P¥IR v20 API 1T REIES

» v20 APl & H &%

o I fplf,—/ContextExr %, HEAFTH e T HE (thdvtrade#, account#,
position £, order £......) 9 # R
Context £ A 3f &2 FT A T A K8 — LA &
FEp i eContext EXT ZAE A LS L F, EENEFEARAREE
TREANTLEN, AR ARALALTETLELAMFOXE
B~ 58 69 JR B SLILAR A A AT e AR A28 A IE TR R R AR e A B, BP
request & response A2 X, BH bk % 2 E 5 K898 Bl A AR Zresponse £ &

request

() response

Can ]
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» OandaAPI ¥ £ & 3
ctx = v20.Context(

S eEnE

% GOLDEN FUTURE

'api-fxpractice.oanda.com’,
443,
True,
application="sample_code’,
token=config['oanda']['api_key'],
datetime_format="RFC3339'
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» Oanda APl % & i%{class Context)

nman

Create an APl context for v20 access

Args:

v

AN N

AN NN

<

hostname: The hostname of the v20 REST server

port: The port of the v20 REST server

ssl: Flag to enable/disable SSL

application: Optional name of the application using the v20 bindings

token: The authorization token to use when making requests to the v20server

decimal_number_as_float: Flag that controls whether the string representation of floats received
from the server should be converted into floats or not

stream_chunk_size: The size of each chunk to read when processing a stream response
stream_timeout: The timeout to use when making a stream request with the v20 REST server
datetime_format: The format to request when dealing with times

poll_timeout: The timeout to use when making a polling request with the v20 REST server

an |
13-21 i 27

» Oanda APl ¥ ZE 3

accountiZ e : K F1E 8 &1
InstrumentiZ st - 5 £ HIEH B
orderffse: TR &4 R 57
positionfE# : s & i) Fuf 2
pricingf2 3k 1 AR
tradef#h: 2§ T&
FABAZ S 55 API S A

(N |
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» 0Oanda stream API
o H¥XHMFELIHEBELEMEARNRIRSE, BE R ARG E

ctx_stream = v20.Context(

Ty eEnE

% GOLDEN FUTURE

'stream-fxpractice.oanda.com’,
443,

True,
application="sample_code’,
token=config['canda']['api_key'],
datetime_format="RFC3339')
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P} Oanda 5= B #c $2API

» class Price

e Args:
v accountlD: Account Identifier
v instruments: List of Instruments to stream Prices for.
v snapshot: Flag that enables/disables the sending of a pricing snapshot when initially
connecting to the stream.
e Returns:
v v20.response.Response containing the results from submitting the request

|
17-21 i MR

I Oanda 5 B K 4EAPI (o) RIEHE

® GOLDEN FUTURE

» class Order
e Signature: ctx.order.market(accountID, **kwargs)
e Docstring: Shortcut to create a Market Order in an Account
e Args:
v accountlD: The ID of the Account

v kwargs : The arguments to create a MarketOrderRequest

& Returns:
v v20.response.Response containing the results from submitting the request

()
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. Enteractive Brokers x W

&= P T @ Inteacie Brokers Canada ne {0A] bt pasiPwwnsinteractivebrokers.catenfhome. php HEE &4 S -Coies T8 % ff B 8 & - =
- B

QPEN SCCOLNT = FREE TRLA

InteractiveBrokers

Integrated
Financial Management

One World, One Account
with Lower Costs and Higher Returns®

START HERE >

¥ RSP and TESA Accot

18 NEWS HEADLINES nts

Why should you

Interactive Brokers Feature Explorer m
Manage your maney on . P
Interactiv Brokers: Investors' Marketplace i
platform? d = -‘:‘-.-“r

: . o Traders' Insight
3-15 i BN
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» F #& Workstation (TRl RZdEM)

I Free Trial | Interactive o) 3 ik i
e O i dnberactive Beokers WS R Bipefee interactivebrokers.comyen ndemonhp M= 1286 B Rl o O e 4+ B B B~ =
CETAEEE

|nleractiVEEirO|-.E"I’5 OPEN SCCCHINT = FREE Thua

L4
IB Feature Explorer
v ) K 1 . + Try it Out
H
in
u Additionnl Recources

N I s




» Workstation & K 5~

* Login

L —
B BRI G &
— 35, AN ERAPIT R
. S ST R

A

Trading Mode IR el

Color Faletie  [akljid

r Uselstore settings on server ®
m UseSSL®
Please provide a valid e-mail - g
'?'Eg agin ) address io try the demo i

E-mail
Color Palette

m UseSSLe

Lgn Cancel

!
515 -$\ll: AL YAN

» Workstation &g

u2igansz S e

16:09:32

Monitor | Fortfolc

oY TEY

c candles *

Activity | Completed

adb !
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R, o —
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InteractiveBrokers

<
f
v APl SOFTWARE
in
= GET AP SOFTWARE & IB GATEWAY LATEST SOFTWARE 1B GATEWAY SOFTWARE ¥
File Size: HGMEB | Versicn D87 | Release Moes Foe Sxe T9ME3 | Version BELE 1 Pelease Notes
L)
Additional Rezources
RELEASE ROTES PRODUCTION RELEASE NOTES: BETA
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> TREINMAGAPIZ K G,

.BM}MWMH x| Inteesctive Brokers - AP Sofve. = 4
£ 0 nenscthebroberistbub oS e o o B T8 4 # B ® & - =
CFmiEeE
s
InteractiveBrokers
Sty Contributo
o AP
b Slu I‘J| )
RELEASE
s AP BT AP RT3
A OF 2017 st 4 Mg 08 2017
ASE KATES £ HOTES
Fylaps = 3 A
= R - o
Support: >
f) '_Qﬁ?ﬂ
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> BB IR TR ¥ G Pp 7T 8 i import 4% A] API

E Ci\Users\ad\PycharmProjects\[B\scalp_trader.py « - Sublime Text @E‘w
File Edit Selection Find View Goto Tools Project Preferences Help

scalp trader.py

datetime datetime, timedelta
threading
math

ibapi wrapper

ibapi.client im EClient
ibapi.order Order
ibapi.order state £ OrderState
ibapi.common .
ibapi.contract

ibapi.ticktype

b .lifte 1 Cofeme 24 Tab Sizemd Pyiher

7 I
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Trades 55 DU2zE38: -

DU FAETEM

= T 10:54:06

Order Entry o . Manilor | Porifolic g 15 Movers - . itter 2. o0

Yosuw Watiihirer =

19657 1.1065% ¥ PROFILE
BT AEH ot -583
s,
20K T T e R
Portiolic. -

EUR.USD -
1.1865%

Activity | Co

EUR.USD = 5 sec candles « o w - HEBS FUR USE

n T EY

5Ll i setting

DUL5228 Trader Workstation Configuration {Demo System)

W cConfiguration
B General
B Esport Trade Reports
] Hotkeys
B Lock and Exit
~ B Messages
& Sound Manaaer
- I Vpiabibty and & . dhybcs
-]
B settings
B Precautions
Ml Dsspaay
z o Trading Tooks
=4 Information Tools
~El Charts
Orders
+ Presets
- Account Window
- 0% Features

API - Settings

1E
Enabla Activex and Socket Chant
Enshia NNE ~lante
Read-Only apl @

3L e wi s i Connection
Include FX posittons when sendmg portioko

Branarafiabubnl when dawnlozding positions

Send status updates for £ *P and Velatdity orders with "Continucus Update® flag

Socket port
% Use neaative numbers ta sind automatic ordars @
W Craate APl message log file
M Include market data i API log fila
¥ Expose entire trading schedule to AP1 ®
Logging Level TS
masrer APt chent 10 [N ©
Timeout to send bulk data to APT  Elilll seconds @
Component Exch. Separator NG
Resel APT ¢ r 10 s
B Allow connections from locathost only ®
Trusted IPs @
127:0:0:1

> EFAAPI W E 24
Workstation ¥ i &
AR B 3G

R

o




PYIN 1B AP 1% ] AE 2%

> EHIBAPIMZAAMLELN, £
Yo asmNGAs

> AEERTENEREE O BF [ doin | EE e
AR aRSFERE, £2AA
client 3k & 3 cheri-gMi:uta } ----------- :

>R A R RNOR 4 B ¥ 6945
&, F ZFH wrapper 33 & ¥, SEaRPaRel T ¥, [moppecopencroen |-
R P % %83 & 5 wrapper £ 3 : .
64 1 85 SURE 5 SR IE 69 40 39 Ao b . F )

I_ wrappér.updateAccountTime( i

E] ﬁji_ {(Mnt.:eqh:cmlnlﬁummm I"““)Iwrappef.accounts.urnmaryﬂj
, J | e p—

} :k_ g ﬁcf!ent ﬁ& I;q ﬁq &ﬁﬁﬁﬁ;}r_ { clientreqContractDetalls) }— ------ I{ wrapper.contractDetails(

~ - [ { chentregManagedAccounts) }"‘ 'q wrapper.managedAccounts() ]
] " L =
& —/A-wrapper 23 F #] E 85 L gy I—

ﬁ}_‘i chentreqReallimeBars] Feeecooe e . capper.roattimeBar(

o) RiZHE

a5 GOLDEN FUTURE

APP

l wrapper.updateAccountValuel) i

|
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Backtesting & Strategy Framework
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) SCIRERN—ANIEE

+ Develop a new trading strategy

» Back-test the strategy in a simulated trading environment that is either provided by a trading
venue or built in house

* Analyze the results if the back-test process

v [fthe results are not economically viable , modify the strategy and return to Step 2 or
terminate the project

¥ [fthe results are economically viable , set a few risk limits and trade in the production
environmentwith small quantities

* Analyze the results of the small quantities trades
v"  If the results are not economically viable , modify the strategy and return to Step 2
v"  Ifthe results are economically viable , go to Step 5

* Set risk limits in the strategy and/or hard code limits in the source code

. e Finalize the trading strategy and trade in the production environment with larger quantities

3-4 24
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N EIEHE

# GOLDEN FUTURE

& w  BE—REa  BERTAK
i v
_ﬁﬂEacmunt
E50

initialize(account)

= SRS BiTRs0R
E=aka

handie_dataiaccount) T—ii=H

B TRIESTISE

Efaccmmtﬁﬁ ——————

> EREES

v
e

LT
5-4 %4 R BI0IDa BN

Pl SRS ELENAE ARIR : AL SIS E (e EEaE

GOLDEN FUTURE

iass ax
ot EFF R Bau4A
i ENEER gaun
SREBNERE TUEERE He HEDE
benchmark ERIT AR T+ &Alpha , BetaZiStR
: freq="d' FmLAKRASERENL , freq='m'
e L q %ﬁ%}%ﬂh{’ﬁﬂyﬁﬁ e

freq='d', refresh_rate=10 ErnE 1050 5
Hizfz—R&Eix

refresh_rate [BfREfTER




Pl SREEEINAYE AR

RIERFEE | SRl e s NRR. BENs  ATHceie L,
TR ER,
) IRIEHANEEN universe 25 , IIENERRITEATIEEIE,
3 iBfyinitialize BEY. ZEHEBNMEREGEHS , REGOK;
IIEIANEBINEISRE , 2)/RET handle_data B2, ZEEENECAIFSBRE—R

Y HRRRENTRES | EETRES | TSRS .
. ERGEE EUSIRSRESATSAROTENRS  OFks. SEFe. SRS,
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,/ # 5’_‘{&"{*55%}?_{]’6.%?

_a start='2014-01-01' # (o] EstE RTiE]
! end='2015-01-01' # [ ISR 5] -;
: benchmark ="'HS300' # ﬁ?ﬂgf"?ﬁﬁ
universe = ['000001.XSHE', '600000.XSHG'] # 1F510 & OJ Aot EAF ZHUAEIE (FZER77 (000001 ) |, JF&{R T (600000 )
]
#
capital_base= 100000 # BOiE
freg="d" # HHEE "_’"7315\7'_3%55?
refresh_rate=1 # BTG, s HE S E T =S handle_doto 5587
#EIEREI | IR E R THE . £ERET X
def initialize(account):
pass
#handle_dato SSECERRELTFLEH , B2 Tﬁf:ﬁﬁ%ﬁg EHIES, EBIEAERH, BS54, ITBEITSEEE,
#handle doto B ICEOIIREEITFERS | X TN NRIEE ST freq FNIGE18E, Lfreqg='d' 5, §%7§ﬁ§
—HA, Hfreq="m'B7 , S HHEIEE T,
def handle_data{account):
# occount.universe | LIRS HETUES , BEM 2EFSuniverse FEIR TE TS, (EiflBHERIIEATIE,
# BB A Hoccount.universe

i for stock in account.universe: |

\  #order | R FATLIES , EFTTAI00M5t0ck B2, /
N order|{stock, 100) P
\“’w\? . ”

9-4 £4 !

Ritwrsss " HiE TTEES isin e
100.00%
75.00%
50.00%
25.00%
0:00%
-25.00%

2014=-03 2014=-04 2014=-08 2014=08 2014-07 2013-08 2014-05 2014-10 2014-11 2014-12
il gt _[?[-
1 201403 SN -V T S U - O L C MR e e Ll [

I I
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> WRiEtE
o WrEEER
o FhlER
> RFSIENR
o THVWERREIER ( Volatility )
e [lIE (Beta)
o £ A[EHE ( Max Drawdown )
> KSR =
e Po’Ri% (Alpha)
o ETLVER (sharp Ratio)
e {SELE (Information Ratio )
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Y RENE

O =] HEITH ZE61TH HE12TE
=5

HHES e #EE RS e i HES e iz HES 8 =
201401 0.42% 5. 45% 5. 06 - . - < - - - - -
201402 -f.42% 1.67% i = i = £ — = - -
201403 2,042 54 9 7 BE% 50 o ” - = " -
2014/04 1.3 : 754 1.9 1.00% == = L = = i
2014/05 i 0.10% §,19% 1.03% - - - - - - —
201406 3 0" 2 B 5.4 ) i & 7 O8t 12.71% = 3 s
2014007 2 5 13.47 A | 1562 5. 71 B.04° - -
2044/08 4.63% 0.51% 4 12% I 3 | 1.05% 11 7.31 § 57% = -
2014/09 ; 4 Bl -4 (14% 4 783 13.: 8 42% 10 507 g2 3 69% - -
201410 2 34 14 2 B }.0E% 16.4 20 28% -
2014111 16.78 { : 3.8( 25.69 20.1: 5 1 983 302 .72 - -
201412

13-4 —#x&é%‘ A

poil E(RIESER < RIFD e) ZIEHE

> SRR (Annualized Returns ) RS HAPRA—FRITRHRIN AR,

P
Annualized Returns = (—22)(@s0/m)_1
start

Pona = RISRERENI & SE
Potart %m&?ﬂﬁé‘ﬂﬁmmﬂﬂé .‘%“{E
n = BZZZ HEE

> BEFINERE ( Benchmark Returns ) :RRSEIREFHINERE,

M
Benchmark Returns = (——22)(250/m)_1
start

M.,q= BHERLZISE
gtmwt = E!&?ﬂ&éﬁﬁﬁ
n = A Z HEE
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» EAR calculation:

r
EAR = (1 + periodic rate)™—1 «——» 1+ FEAR = (1 +—)™

e If semi-annually compounding , then m=2
e |f quarterly compounding , then m=4
e If continuous compounding , then EAR =e®nnual int _ 4
» Tips:

e calculate—calculate EAR , or calculate the frequency of compounding
e Feature

v The more frequency of compounding , the larger the EAR

¥ The largest EAR exists if it is continuously compounding

15-4 H !

Pl SEAUUSERETNZEE ( Volatility ) : RIFH

e BRENE

GOLDEN FUTURE

> l&ﬁi&ﬂ]ﬁ(\mtaﬁﬁw)
o ARMEEFRINYE , IEaA SRR RS

Volatility =

M 3
ﬁ"“l

i=1
EsES A
r, = FESEH %

F = SREETINEE =) 1

16-4 %\&é%ﬁw
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Pl USSR ENER ( Volatility ) : [RIE

» Absolute dispersion

e is the amount of variability present without comparison to any reference point or
benchmark

Range = Maximum value — minimum value
- _
=1l X: — X|
n

MAD =

e (X—p)?
N

N 7 2
SN O
For sample: s = Li=1 (X~ X)"

For population :0% =

n—1

17-4 i A3
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&% GOLDEN FUTURE

Pl U s ED =R (Volatility ) : [RIE

» Conversions for Volatility

e The return distribution is i.i.d for different holding periods

¥ Oj_day = O1—day X \/j

18-4 —%x&é%‘ i
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] U
I“ﬂ ‘Ltn ( BEta ) ¢/ GOLDEN FUTURE
> "MESENERERE | RIR T RSO0 TE
o FlIN—1RERAIBeta 1.3 , MIAEFK1%AIETE , HEECIEERK1.3% , RZINFA ; U
B—ANERABeta)s-1.3 , AR 1%A0EHE | SBREOTRERE1.3% , RZIMA,

Cov(R,, Ry)

G.2

Cov(R,, Ry) = SRS EHEGESEASHKGENH =
R, SERSEEL I
R, = EUEF IR
s, = BHEBAKENHZE

Beta = f§ =

19-4 i 527

) BEHE

¥ GOLDEN FUTURE

P DU1E (Beta ) : [RIE

» Unsystematicrisk (or unique, diversifiable, firm-specific risk):

e The risk that disappears in the portfolio construction process
» Systematic risk (or market risk):
o The risk that is left cannot be diversified away.

o Total risk = systematic risk + unsystematic risk
» Since unsystematic risk can be eliminated through diversification, only systematic

risk is compensated.



Y RiEHE

% GOLDEN FUTURE

) DU (Beta ) : JRIE

Total risk

Unsystematic risk

Systematic risk

Number of securities in the portfolio

21-4 i 3!

PYl [11E ( Beta ) : [RIE

» Systematic Risk is Relevant in Portfolios

o) SENE

GOLDEN FUTURE

e One important conclusion of capital market theory:
v Equilibrium security returns depend on a stock’s or a portfolio’s systematic risk, not
its total risk as measured by standard deviation.
e One of the assumptions of the model :
v Diversification is free, because investors will not be compensated for bearing risk
that can be eliminated at no cost.

224 —%x&é%‘ !



Pl D15 (Beta ) : JRIE

>

2 RIEHE

GOLDEN FUTURE

Beta: the sensitivity of an asset’s return to the return on the market index in the

market model. A standardized measure of systematicrisk.

Cov, .. o,
ﬁ.‘: ‘I: = :( : )xp;':m?c.-‘

m i o mkr

Asset characteristic line (regression of asset excess returns against market asset

returns) Asset Excess Return
(Ri-R¢) °

Asset Characteristic Line

Market Excess Return (R, - R¢)

234 i S
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=t} FEVE FEIE TEETA =278
2014m 0.135 = ~
2014002 0,324 - - -
201403 D860 0.483 - -
2014/04 1.016 0.726 - -
2014/05 0 850 0.307
2014106 1.161 1.006 0.672
2014707 1478 1178 0.885
2014/06 1.010 1228 1.034
2014/09 0.735 111 1.050 -
201410 1.074 0.960 1.063
2014/11 1.311 1.097 1.159 os
2014/12 1.518 1.413 1.350 1.091

Tl |
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Pl &= K[ElE ( Max Drawdown )

> e ABEIE ( Max Drawdown ) :
o AR AR HIIA SISV E .

Py
Max Drawdown = max (1 — }T)

¥y

P, , P, — BESEOREMPANANE , v > x

25-4 H S
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=} PE =] WEITE =T A WEIZTE

2014/01 0.006 - - -
2014/02 0.038 - - -
2014/03 D032 0062 - -
2074/04 0.047 0.082 = e
201405 0.023 0037 = XL
201406 0.027 0.047 0.062

2014/07 0027 0.039 0.062

2014/08 0.064 0064 0054

2014/09 D O3z 0.064 0064 -
2014710 0.030 0.066 0.066 -
204 D053 0.053 0,066 =
201412 D.093 0.093 0093 0.093

P (-0 |
26-4 =14 i zak



Pl Pl 7% ( alpha ) %E?ﬁﬁ

> Alpha @i SERESHIFEMNAXNER . —RERESIRSENRSRS.
o HHUSEREIRE 7 12%WENR , HEARE 7 10%EHR , IB4AphasiE H{EE{E
BB o E2%,

Alpha =a =R, — 17 — f(R,, — 77)
R, = SRHEFHHER
17 = SRESFCXBOWES | R EEEHZ=E GFHRIE =S
B = RESHIIUAE

= B s
™
>0 AT | 375 7B
a=0 SFESHETINES | X5 TiE=Es
a<0 RRAT TR |, K5 7RIS
27-4 e S

Em TEITH TEITE TEE HE12E
2014001 .00t . ~ ~
2014402 0199 K i &
201403 0389 0147 i a
2014504 0.088 0.132 - -
2014105 DL 0.202 - =
201408 355 0188 0.203 -
2014007 0374 0128 0.195 -
H14/08 0489 -0.108 0087 -
2014089 -0.374 £.375 0085 -
2014/10 0599 0161 o012 -
20441 0149 0158 0.005 X

42 1.4 0153 £.371 0,196

{
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"g EEH:_'_ ( Sharp Ratio ) ¥ GOLDEN FUTURE
> BEEELEE (sharp Ratio) :

o FOEAST—RMENXNE , £rEZ/ONBENRE , PR REBINKES R

R, — Ry

Sharp Ratio =

P
R, = SRESFHME =
Ry = JoRBEH] ==
o, = RIS AR

29-4 e ot fEN!
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P E5EEEE ( Sharp Ratio )

B3 HE1THE H3EITE WEETH TE1R24H
2014/01 -3136 - & =
2014m2 -2.597 = - -
201402 0.955 0290 - -
2014/04 0543 0.204 e -
01405 0.390 0.680 - s
2014/06 2,165 1.059 0,476 =
201407 4302 2787 1.561 =
2014/08 -3.808 1.306 1.040 -
2014/09 0.315 0.767 0.936 -
2014110 3.968 0.359 1.628 =
2014 5.488 3904 2910 =
20142 450 5.095 3619 2648
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{EELLEE ( Information Ratio ) EEHE

% GOLDEN FUTURE

> {SRLLE (informationRatio ) : R AR I TFRAVEI 28
o {SELSGHA , RATCRIR IR EATSHBIGSE | Al , ERt
FRANFENFAS AT EERBENES, ARNRRRFIZETAE
EERRT . RAERSESE,

R,—R
Information Ratio = —- e

0t
R, = SEISEEAL
R,, = EHEFHES:
0; = SRIEEEESHWEREENFINEE

=% B | _%.\‘u{ E F] () -'.{{i}\!

Y EEHNE

¥ GOLDEN FUTURE

B8 EHEITH WEITE E6TH H@EZE
2014/01 4.166
2014/02 0.442 " & “
2014/03 1639 2540
2014104 D.g21 1.306 = =
201408 1.510 2051
2014708 3.940 1.988 2.276 -
2014107 0.606 1947 1560
2014108 7635 0342 0922 "
2014/08 -4.799 -3.272 {652
2014110 3734 1372 0.108 _
2014511 1.903 1.047 0.562
2014112 0.607 163 0.321 0,945
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( BIREEFREEIRLO) 9 corom rurure

end ='2017-06-01" £
freg="d" & S

refresh rate =1 # 500, FEmiliThandle_dotoS9FTI5IERS . Sfreq = o FIE

. dotagSh HEEE . S TR
# WEIES _
capital_base=100000 # FEEE=S
e EEFEELLSS S  ENFEEER LT = mEOE S
benchmark = "HS300" # FEEFbenchmark
universe = set_universel H5300") #
periodl=5 # AZFLEErEE HI4
period2=20 # &
& MEATE ) B _
def initialize{account): # SR H T
pass
def handle_datalaccount): # & 355 SHREEA ZLHIES
univ= stock_selection(account)
timing(ac count, univ)
i 1+ % A 100G RN
I T

P 11 B AR+ TS £ S R SRR RS SR CHSENE
(B EEERRIERLO)

def stock selection(account):
return stock_selection_based on_PE(account)

def timing(account, univ):
timing_based_on_double_MA(account, univ)
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max hlstor

capltal base = 100000 # BT
commission = Commlssmn{buycost 0.0003, sellcost 0.0003, unit="perValue’) # FLEEIRE - THFET AT
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F= ) BHFES RS Z = [ BRI S B R

universe = [sec]D S
periodl =5 # &=
period2 =20 # 5
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hist2 = account.get_attribute history{'closePrice’, period2) # 55
g )
forsin account.universe:
E=F=2bg ]
MAS = hlstl[s .mean(} # 77
MA20 = hist2[s].mean()} # I7_

= Iy =
=T =iniverse 5

order(s, amount) # LA #E Fomount 9SS
elif MA5 < MA20 and s in account.security_position: # 7 il

GOLDEN FUTURE

18.5% 6.4% 6.0% 8.32 @.34 20.0% -9.03 17.5% 7.87

Ritress S5 FuEE T e

201 5=07 2015=08 2015-09 2015=-10 2015=11 2015=12 2016=01 2016~

TR BT s— TS T W 2016501 2603
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» Value effect

e refers to the finding that value stocks [those with lower price-to-earnings (P/E), lower
market-to-book (M/B), and higher dividend yields] have outperformed growth stocks
(those with higher P/E, higher M/B, and lower dividend yields) .

41-4 H 27

P} Value investment style

» Value investment style

¢ Value investors focus on low price multiple stocks because they believe that earnings
will revert upward or that these stocks are safer than expensive growth stocks.
o Avalue investor must realize that there may be a good reason why the stock is priced so
cheaply and have an understanding of how and when the stock might recaover.
e The main risk for value investors is that the perceived undervaluation will not be
corrected within the investor’s investment time horizon.
e The sub styles are:
v High Dividend Yield.
v Low P/E or P/B;
v Contrarian;
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P} Growth investment style

» Growth investment style

e Growth investors focus on stocks with high expected earnings growth.

e The risk for growth investors is that earnings growth does not materialize and the price-
multiple falls.
e Sub styles are:
v Consistent growth;
v Earning momentum (less sustainable).

o\ eENE

¥ GOLDEN FUTURE

m

Low price multiples; High price multiples;
Hishdiidend yiald Low dividend yield Close to market average

Valuation levels

Above-average, increasing
Lower than growth-oriented earning growth
Low dividend pay out ratio

Forecast EPS
growth rate

Earnings

i Greater
variabil ity

Industry sector Larger weight in finance and Largerweight in technology,

: i Similar to value
weights utilities sector health care sector
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data= DataAPI MktStockFactorsOneDayGet{tradeDate—account previous_ date secED universe,
field=u"seciD, tradeDate,pa”, pandas="1")

# B ¥ “'“’.:"’—;ﬂ_;;:'_"f:" =

data = data.set_index(" secID ) #
data = data.dropna(} # i

T N RS A ek T
4 E T EEn e o

data data[data[ PE']
data = data.sort('PE’) #

Y AL e
i J e

univ = list{data. mdex[ 10]) # BPPE S0 SR,

1 HIagiiy ? ey kLA

12 2 =

# I \.:l

return univ
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BINZABRLLZERE, tCalHEZ&EMAsigs ARBIREENERILS.
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Pl WL IFRIRIICHD AL TR B i

ﬁtiming based on_double MA(account, univ): \\
hist1 = account.get_attribute_history('closePrice’, period1) # 248V 775 T 05 HE MW
hist2 = account.get_attribute_history('closePrice’, period?2) # 748017 #2720 ?“_ﬁ(%ﬂﬂﬂfﬂ?ﬁ?ﬁf

for s in account.universe:
MAS = hist1[s].mean() # 17517255 7N Z HAEI0T
MA20 = hist2[s].mean(} # ;7517 Z201\355 HAEHT

# R G B e s, REVASEFTARE
if 5 in account.avail_security_position: # JXEVEEAZAE (B EPF &/ IR0 R E
if s not in univor MAS < MA20: # ¥/ E/iFE R EZE NG 7 PES N0 Sk WJ? (SEHEAE ) EEH
Vi3

DrdEfJ]Ct to(s, 0)
v, B NRECNSEA10%
|f5 in univ and s not in account.valid_secpos and MAS > MA20: # ¥/ F7/5EPES/Vi10 5T EH
BE, HeW (TS ) USTHEE
# £ : accountvalid_secpos : 5B~ S HATERIFZEL T , Blliffaccount.secpos T 20E A FOLTNIE
@;ﬁjﬁ FHEEEEN T, @I AR, (B0

order_pct_tol(s, 0.1) # LA B A6 18/ 10%
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> LBREMSIKERBEM T AR EATERRISR , LITNRRA RN AZESH]
BHEATEEN , MNRNTIAIKEERRIIAIBIIATF | WRETIZKIN
ENE T, \H:l' E’JE :ﬁuﬂ]o

> FRARDITHBERA &Eﬁ@%ﬁﬁi%*ﬁ@?E’JEE*ETLEEE% EERIT7
RAEFNMSEBMETIN, BARDHEEREMOWTEIE S, 5. 18
AR R Z R,

Pl AT : RS

A\

Prices are determined by the interaction of supply and demand.
> Only participants who actually trade affect prices, and better-informed

participants tend to trade in greater volume.

» Price and volume reflect the collective behavior of buyers and sellers.

A\

Market prices reflect both rational and irrational investor behavior.
> Investor behavior is reflected in trends and patterns that trend to repeat and can
be identified and used for forecasting prices.

Pl iR SR : )

» Advantages of technical analysis:

e Actual price and volume data are observable.

e Technical analysis itself is objective (although require subjective judgment), while much
of the data used in fundamental analysis is subject to assumptions or restatements.

e |t can be applied to the prices of assets that do not produce future cash flows, such as
commodities.

e |t can also be useful when financial statement fraud occurs.

» Disadvantage:

e The usefulness is limited in markets where price and volume data might not truly reflect
supply and demand, such as in illiquid markets and in markets that are subject to
outside manipulation.

o RAHEZ KB Ml JE & R M RIEAL B3RS, A RAKEE R IS it £
HESRAFH




Pl SCER AR R

> (EREADIREREBALEISBINEXNBRHENERES. SIFERR
RGBSR NN AER. ZEULESARSITIRESRR—MGE
H—AHIGIEHTH | SEHREFRNSE.

> EMPERABIRHERATRIER , BWEBERIET AN TISEE S,

> BASITERRRA—FHARHMBMRS , ZaeRbXHIRicrEE .
MErnEREEHIEPEMENEIR | IRBERHEAZtRERRND
RIE—IBSE. XM EIRAGERA S,

> CERASRIASTRSEMSHER (RIF5E ) BEM  EMEX T#H
HERRNFORYE. B85 LSRR EIAREIFESEZEPOXR.

7-4

o AR SRR R Z B

> SEERASITILAMEEMIRENGESLI. SWRETLUBRAS TR
HhingiiER . SFRRHRESTITGIEIEREFHRY | XS HELRE
PR IR SRR R IRE R /IR RE, XA iR i,

> WRASITNGEHTEUNI2INES SN, XML lEd Rt
SiEXNEFMRRHTUR | FENERNGEHITRE. BN
IErR A SR EER WA |, IR TTHAI.

8-4

CONTENTS

T ———

> PART 1 < %ﬁﬁﬁﬂﬁﬁ’ﬂ%mﬁﬁ>

> PART 2 BF ISR LIRS

> PART 3 <§$@E¢s‘z7km§mﬁ>ﬁ




o) B FRARIRRISEIRE

> BEFMACDIEIRRIEIR R
> BEFWVADIBIFRISILIR R RIS
> BEFRSHEIRAE(CIZE RN
> BFMAIEIRIEIRE R
> BFccHBiTRISITER

10-4

| 2 FMACDISRAIE (IR RIS

> MACDIEIRR R A [FIE IR BRI
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> BEXRRE :
o MACDIRAIEEEIBN 194 , RMIUEER o TR MR , HRZ%—E
EEIRAAL , RIRLIDIF |, 1E1FELADEA |, HHIREIIMACD,
o RAVIEEREINTIIL ( EMAL2 ) IREISHISEIBTHFIIE ( EMA26 ) 15EITREZEDIF ,
&1L DEAZ FDIFRY9 BIEEIMNAE s FIIE. MACDHEHHUERLZDIFFIIEERLDEA
e EER
o MACDH LU AR EIREAN IS ERHIBEEFRNTIRE. HMACDNREEERIIES
EELRES. BMACDMIEEEEMREL , BERIES. BVACDLAKAETW , &
REE T LA BB R PN EIRI EE RN , KR T HimK
TR
> IRESRRS
o SCAHIN : DIFLZFDEA , SEARRE
o SEHHIN : DIFFEFDEA |, SEHRE
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#EURIREY (EAIRRS ) [ IRBEWS , TTHIRRRE | MEEE  ISORR , ISR
account = context.get_account (' fantasy_account') HRAURZENBREENR, (fantasy_account )

current_universe = context.get_universe(exclude_halt=True) HRELSRIFRSIES MR AT SRR ER (universe )
history = context.history(current_universe, 'closePrice’, max_history_window, rtype='array') #Zid3:60/ 355 HROKERHSEEEMACD
security_position = account.get_positions() FFEER | KRR ENEROES ST | BSOS EAT oS RSkt
cash = account.cash HRBRERIK B TR B S EE
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> BAREFE

e WVAD ( William's variable accumulation distribution ) , BE—FEAZE=INMNNIEN TEFR.
BFNENFENEWRZMNENE , LENAFZERELDEE,

o ZIBICHEHETEM—RKPHEIIWE ZENNG , iSRG ERNCRAED |,
iz FRONIMASTIE |, KEUE X 5 B RSESIRIE DL , LMENEH RN E
f, BZOETIKE., BALREEXNRSE.

o WIRKIEZ FRENEK , BIREWVADTRRIE , (KFRESAILIEKA |, IWATRZEE
HISER. WRXKEg 2 FHSTEERK |, BREWVADZIEE , ARIASISSHEE |, I
B RIZSEHAREE, WVADIEfRZ (B , RIS MR EEESEE |, kR B
KEHRGRE. Bt , KEIREEESFER | IReMVEEREN— , MizZE—Em
IRERERRAY , FEIARIBWVADI SR ZILEE |, LAKEFIT R SRR,

o WVADHJITE AT

Close_; — Open_;

WVAD =3 * Volume_;

High_; — Low_;

> IRESRRE :
o TAHINI : DIFEERDEA , TARRE
o SEHHINI : DIFFEEDEA , SEHARE
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EFWVADIEIRRI SR ERIZAIRINER

| A HIEFEFS : (ESHE

-EREROwadfESHIE ,  ENAMBTERIRES R 24K

wvad = Signal('WVAD') #TEN A5 J9WVADRS; TERABUEDD24R
context.signal_generator = SignalGenerator(wvad) #7=E(SS , Quartz {EZRSEFRIAAIIELS TR IEEMIK SR EHESEE.

- (5S8R
for sec in current_universe: #BHATE A HURARE ; i T ERRRES | AR NIk R AR ST
if context.signal_result['WVAD'][sec] > buy_threshold and sec not in security_position: #BZEsecHIWVADISSHEUEATINRIE (o) , THEHE , BLES
buylist.append(sec)
elif context.signal_result['WVAD'][sec] < sell_threshold and sec in security_position: # BEEEsecff fENFEHmE (o) |, S2h38% , BEES
cash += security_position[sec].amount * context.current_price(sec) # {EHitSZHBEGHMKFEE , 5T : context.current_price(sec) 2ikHlsecREMFINIE
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> BFRERE :

e RSI ( Relative Strength Index ) , XFRIBXIIRESIEEN , BAE/RER. B/RE ( Welles
Wilder) SR BRI FFHEIGIEEE , ERAIERMERSHEERFRADITH , BiRER
r—E A8 KA M EAEERIEC RS RIR —Fhah E26I8TR |, BNRATRMRZY |
FERATRAIEFXIIBEELEEER

e RSIIARS :

RSI=100-100/(1+RS)
v Hrp RS = —ERETRRN Y LEKIEE / —ERETHAR SIS RERIEE | —ARRFI14

MR ZEERBHEN
v RSIFYEIR0~100 , —MIASET 308 F#B3EHE , = F 704 FHBSLHA
> YRESRIS :

o SCAFAYF : RSI<30BSE, SEARRE
o SEHEMF : RSI>70RESE, SEHARE
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#3. 1258 ZHES

order_to(sec, @) # S
cash += security_position[sec].amount * context.current_price(sec) # fEITSRHIRSEAIMKAEE , 7T context.current_price(sec) RiKHlsecRIUANME
# security_position[sec]. amount RERRSEAEEAIK R
#AZSPUTRES
d = min(len(buylist), int(cash) // 10eeee) # FIIEANIMRZILE , MIRAESFE , RIS
for sec in buylist[:d]:
order(sec, 100000 / context.curren t_price(sec)) #ETOUEENRE  BRVERAIRAITN100007T
314
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> BEFMAEIRNE/IRERBAEINER
> FHIEFEES : iEH0gE
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P 2 FMF SR BRI SR R A IR R IR SR

> BAFRE :
e MFI ( Money Flow Index ) @—fiBIE BEAIMA SR KFUNESLAESEAER , HE
EHR ERKAOREL. TRRRIREL. RREEINEE. MR ERMEESFIUIEYERET
HE, MAHEK , BERAEK , FRAZMA > 8oft , —RARNESIEHIEH ; Rz,
ZMFI < 208F , —ROADESIEHRISAD
o MFFIHELTUT :
v TP(Typical Price) = (close + highest + lowest) / 3
v HBEMWELTR MF = TP * volume
¢ I(TP{>TP;_{)MF;
Y MR = g%;i:::iIETPKTPi—SMFi
v MFI=100-100/(1+MR)
v HEATPETAI—HTP , EXMFALE ; RZNUMF/IGR ; £55it , EXETPETRD
—HTP, WBEMFEEZER. ZEEFT—HRE14
> IRVESRES :
o SCNZAHF : MFI<20#85E, SEARRE
o SEHHZKM : MFI>80#ESE, SEHARE
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#3. 1258 | IBSUINgE
universe = DynamicUniverse ('Hs3ee') # iEAth : AILERINREATEE; HEE—HIHs 300l =AM E —HARNIES

universe = set_universe ('Hs3e0', start) # IEFH : FTHLARAUREATERE; T HlstartHIRSMEHLEsurvival bias

rse = StockScreener(Factor.PE.nlarge(10)) + ['0@0001.XSHE', '600000.XSHG']# iR EIESHAPEES AN MEE , N L FPLRITHIBRIRT
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> EAFIE :

e CCl ( Commodity Channel Index ) , XFRAINEIEIR . EEERHHEAD T REHE &
{A%F(Donald Lambert)F20tH4E805IR Y, CCHBIRATHIMTE = 28t T BLak#EsE
BERIN—MESHIER , EITNERMN. INCHE RSB ZEEEBHESD T BE.
BT ESEESSEIR ISR, e FIERGKFIRLHAZE. B, XAE
ZLloimek | X—R BRI FIELS AFIR TS KAYEIRAE.

o CCIATS :

Typical Price — SMAn(TP)

ccl, =
c-o, (TP) - .
v Hrh Typical Price = (BB + BAEMN + W) /3, n—RESRA208440 , AR

0.015

v CCIHIEALTBEIMRS , En=20, c=0.015891ER T , —RIANETF-1009485E , &F
1009#B3L ( IEfAL.SIEHREE )
> RECRES -
o TAFAM : ccic-100#83E, TNRE
o SEHHEMF : cci>100#B3L, SEHARE
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W) & F S RE SRR SRR S EE IR T

> BAERE
o [EZFLIBIEISHR ( Donchian Channel ) 2HRER B 3Z5% RRichard Donchian/&ZBERY ,
SEaEENEM. ZIEnEREH (—RERE20 , BRFERRIZER TTLANE
8, BRNEENATLL ) ARSESNIRENRERTHHNERE  ZH5
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> BXRE:
e BOLL ( Bollinger Bands ) REERMOITRAE HMRIERITZHHREERIBIRITH
SR —FhIEE B RSLARN AR DTSR, CSERSENINEERZIERNASKITTEE R
FREBHEAER , —RME | RNBIESHEEESEE—MNMESX (1Ni89%. ALk
F ) T—CHSERENTD) , TIMEIBIREIRERTE DAKMEREM E |, ST "IRINE
B S, EARRMEENEEMERNIEEEENANTERN , MBERINEEX
BETEM  eoBERNNITHMENEERE., EERHTEEEREE. BENMEE
MRS R, BOLUBIRAMSTAL IR E T AR AR LR e TESERNEED
B, FrLAB=544A0% : L3, FHATH , EBEiRe A,
e BOLLAYITEAUT :
v i, - NHBE SRS
v L& B+ MENBREE
v TH BB - MENBTREE
> RESREE :
o IANFAM : (RN LEFBOLLER , SEN ;
o SEHHEM : tNRKERMN TEBOLLAE , SEH ;
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» January Effect or Turn-of -the year effect
v Definition: During the first five days of January, stock returns, especially for small firms
are significantly higher than they are the rest of the year
v~ Explanation:

& Tax-loss selling

4 Window Dressing
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start = '@l
end = "Z@l7ede

benchmark = '323885
universe = set_universe(
freg = 'd’ (.

refresh_rate = 1 &

accounts =
“fantasy_account’: AccountConfig{account_types'zecurity’, capital_bases100804080) &

buy_thresheld = & #

sell_threshold = & #

ze{context):

def handle_data{context):
timing(context)
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today = context.current_date wipil

account = gontext. get_asccountl fantasy_account’)
curremt_universe = context.get_universe{exclude_haltsTrus)

FT L SR e

security _position = account.get_positions()

cath = account.cash

Mbuplist

for sec in current_universe:

iF today.month == 2 and sec nat in secerity_position:
buylist.sppand(sec)

eLif voday.month =e 3 and sec in security_posivion: w il
asliiise, sppend(iae)

1
m = lan{selllist)
for sec in selllist[:m]:
s, @)

nfbuyiist), inz{cash) // 120089)
dor sec in buylist[:d]:
order{ssc, 188900 [ context.current _price(sec))

def timing{context):
timing_Februsry(context)  slIEE[[I0EAS

GOLDEN FUTURE

4.5% =0.5% 1.1% a.e7 9.13 6. 7% 2.89 9.7% 7.74

& Wil O e O e

QI0-0%  2010-00 2011-01 2011-0% 2011-09 20012-01 2012-05 2012-00 2010-01 ZJ0013-05 2003-00 2014-01

I
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2.6% 1.7% 9.85 .38 5.4% -8.84 9.5% 6.086
& Eil O T Ehel e
104010
5 OO
a.00%
201 0-05% 2000-08 J0V1-01 2O1T-05 2010-00 2012-01 I612-05 2002-00 20 P 200305 X003-00 J00d4=-01 FOT4-0% 200A-00 F15-00 2015-0% 207500 2016-01 2016-05 FOTE00 - 200 F-apl
| . b
R E e s FETLE) ianta 201 Laos 27 1]

I
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today = context.current date #EIB SRR

Bccount = Context.get_sccount(’fantasy sccount') R BT SHS (Fantasy_account )

current_universe = context,get_universe(exclude_halt=True) RO AP IR R O] O TR S ( undverse )

security position = account.get_positions() WERIE bR SR S Ak | A T el R P S
cash » account.cash TR B ST TR T g

SRR R« EOSRRE] SRy 1dst

buylist = [] W .H’h«hm;i

selllist = [} LA :

for se¢ in current_universe: LR ST iE ¢ MEER AT IR R | ERR AR B
if today.month == 2 and sec not in security position: rAEERE2ZE | E U\ FE, ASEATE
buylist.append(sac)
elif today.month == 2 and sec in security position: ® YEEiEiE | Bk, A

selllist, append{sec)

I
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MW SRR E S RIS S E

> EFEE .

o BEWEHBGIFEXY , EEFENH (£ ) NBRERFRRFET (£) |
X—USHEIRA "FIENN" . ZEICIRE SRS EEMSNEL. B
ERRERNEELE EaFRIIR | BBENERY LKl RN ARz s) |,
HARISMERIREE |, BEMNE LK , WHBESdRE: FRkaEe ; FE , BE Nk,
MIeT{FiFdreE FRERYETRE.

o HFTHAERFRIES , 123N NRERETFREAEE M HIERED LA
SSSEHFRHR SHINT , EEIHEMRNT ASH Z MENEN M RZ , ENE SR T
FHIS XA |, ~—Eae M I RERINEE.

> IBETRRS
o IAFM : shEEAEsEa20% , BREES , WA
o ZHEM : giEEHEATERR0% , HEEFS |, M=
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P SRR A IR E

> TIEHMFERNER
o RRARE, BEENEENRANESHIESSSIRMARN D , ERTRN
TEETHS , NP2 A SRR,
o IERIEHAL, AR ERRAOBREER S FRARIR IR aE TRk RBIIE R
Ers Rk PRk B , BARUNER Mk | BIERERAY,
o TERM, REAENINSEENEREIEEE , MENEEETERLN , S5
RSt T kel RNk,

I
15-4 i AER:
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> hETERE -
o {EEZA. HAMIERHE i EIEHELBIRINE , tHEARA T
My =P — Py
v P AREEHBRINE , nFnaZREHRE |, P, Tt nHERUNHE
o {ERRE, ISP EZnHBLABIRIMN AL, ., , BRRLAP. . HEAETEBENEIE
BEEMNEZRIEEER (ROC : Rate of Change ) , RILiHEEEEEG I | it
[=UN= v 1NN
P t P t-n

ROC, = ——
t

I
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start = '2817a513’'

"2015-91-91"  'r@i5ed81’ )
and = 'Z817881a°
banchaark = "H5308°
universe = DynamicUniverse{ 'HS382')
freg = g’ = JEE S C
refresh_rate = 1 s qEN
L i

Raccounts IE R EEEE M B A
accounts =

‘fantasy_account': Accountlonfiglaccount _type=‘security’, capital_baze=108835808)

o o1

e e | sea

Max_Position = if0e0e 4
[@hesn_hiseary windew = 250 #

buy_percent = 8.2

max_history_window = 250 &l

momentum_time_range =2¢ #iiia

LR A LR ch

def initialize{context):
pass

Rhandle dats

mhandle datad 5 phl g

def handle_dataf{context):
stock_selection{contaxt)

I
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todsy = context.current_date niily

#icount = context.get_sccount(’F
current_univerie

contaxt . gat_uni

LEtary = context hiptery(cw P L : i
security_pesition = soune.ge s
cash 8 mzzow ash S LFHIE
afy Wi
momgntim & { aysbol :f], “mceent:f]} "
far sae in current_univarse ¥
L¥ nistory[sec e
" 5
] appendihistory[sec] ice*][-1)/history[sec][ ' closarrice’ ][2]) "
columnse loreset_index( ) ¥
buy_perce Lenscmartun )] w3 i gnd
snd mee mot i security pasition: vl
n securdey_posivion: =i T 23,
st.appendisec)
an 1iist)
for sec in salllist{:m]: aF o
ero tafsec,0} TR
¢ = mirflen{buylist), int(cash) // Max_Position) L
for se< dn buylistiia t 3
ardariied, ion f ontaxt,current_price(ses)) TSR
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26.6% 48.6% -2.2% a8.59 3.22 B.3% -2.31 1.4% 5.61

i o Hifl Laf e ]
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momentum = {"symbol':[], ‘moment':[1}
for sec in curprent universze:

if history{sec]{'closePrice’][8]]=8:
momantum| "symbol’ 1. append(sec)

momeritum| ‘moment " |.append(history[sec][ 'closePrice”][-1]}/history[sec][ 'closePrice’ ]J[8])) WCE P SRR )
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Pl 57KBE 1S B ICIBRYE T

» AZREB-RE/EIE ( BenjaminGraham , 1894~19765F ) , EESLFTESHITHR
BIER , 88T, "BAESESTZR” | MERSECEEA.

> IEECBERERIMN , B TYEZFHNERENE , EYFFINATRI,
{ER—KFIM |, MANESStrFiRil BRI ME = T IRAE XK= |
2T F=REEREE. NS EREERENEH I H{ZBeEER
AZEMRABECERERE Bt , EF "HEREHRL" BIEE.

> IBECEMIEXC BIESMiEs eI AR E = RIARESIT , A
WEIESEFAE—EN "HaEm |, "MERERENM&R0%EE TS
SEE" . SENHNEIEETMEERE  EERE A8 T/EREESS
B3R | BT MENERSBEE. FMERTEEEMNARTTM 800 =i
Z17 400 =TT,
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PN i i< RRiR SR A R R

> EFEE .
e MEREZQ KECBEEGED (RIEIREER) PAH T — KRR ER T
MENEREAL , BEIELAEEE | EER T —EENER B LT EE.
o AKINME = BHAAEE)HAEE x (8.5 + FAEAFTIHIFEERER).
v SHNEETRE = BEEkiE: - RBEREE
v TR = s HIEKE ;  (GF - SHRMGEEIBKEE ( Five-year earnings growth ) . THELGIX ¢
SR e SERRER X T ((6F ) MHTEMERIBRIEIE 2y s Rk B
B, )
o URLKINME-REEFRENE , RBEREHIES , FRLANEOA |, Rz BN E<MRERTmETD
B, RERERSM , FEEHEE.
> IEVETRRS
o T)OFEM : M E-BREREHE, TA
o EHEM : KK E<REEREDE , =i
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> The basic EPS calculation does not consider the effects of any dilutive securities in the

S RENE

¥ GOLDEN FUTURE

computation of EPS.
NI —div

basic EPS = fefored 2k
weighted average number of conmmon shares outstanding

# Weighted average number of common share outstanding

e New issue, repurchase is weighted by time (days or months);

27-4 i 3 A100%saN!
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P R I<BRIS S A B A RERIRMESE | RSN

» Johnson company has net income of 510,000 and paid $1,000 cash dividendto its

preferred shareholdersand $1,750 cash dividendto its common shareholders. At
the beginning of the year, there were 10,000 shares of common stock outstanding.
2,000 new shares were issued on July 1. what is johnson’s basic EPS?

> Answer :
e \Weighted average shares = 10,000 x (12/12)+ 2,000 x(6/12) = 11,000
e BEPS =($10,000 - $1,000)/11,000 = 50.82

28-4 $4 § A0/ T faN!
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P PRI S A B AR RIFESE | R SRIE:

» In the case of diluted EPS, if there are dilutive securities, then the numerator must be

adjusted as follows:
® |[f convertible preferred stock is dilutive (meaning EPS will fall if it is converted to
common stock), the convertible preferred dividends must be added to earnings
availableto common shareholders.
® If convertible bonds are dilutive, then the bonds' after-tax interest expense is not
considered an interest expense for diluted EPS. Hence, interest expense multiplied

by (1 - the tax rate) must be added back to the numerator.

29.4 i 3 A0L%uaN!

) RIRHE
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YN BRI EZE AR RIF LR | RRSRIEE

adjusted mcome available for common shares

diluted EPS=

weighted avg. common & potential common shares out

NI
" +| div_ e || Mterest oo (1=7)
= AV efoed preferred debt

WACSO+| shares

conversion of + Shal‘escmarsim of + Sharesiasuable from
conv. pfd. shares conv. debt stock opt.
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# EPS with convertible debt
During 2006 GF corp. reported net income of $115,600 and had 200,000 shares of common
stock outstanding for the entire year. GF also had 1,000 shares of 10%, par $100 preferred
stock outstanding during 2006. During 2005, GF issued 600, $1,000 par, 7% bonds for
$600,000 (issued at par). Each of these bonds is convertible to 100 shares of common stock.
The tax rate is 40%.
Compute the 2006 basic and diluted EPS.
# Answer :
e BEPS=(5115,600- 5100 x 1000 x 10%)/ 200,000=52.8 Cents
e Adjusted income available for common shares =
$115,600— pref div $10,000 + int saving $600,000 x 7% x (1-40%) = $130,800
e Weighted average commaon shares and potential shares =
200,000+ 600 x 100 = 260,000
e DEPS =5$130,800/ 260,000 = 50.3 Cents

HSEHNE

PoI) B ISARI A AR RS JEIESLS

seclD stock name  tradeDate DilutedEPS EGRO MarketValue Value under_value

000651 #%JEB38  2015/9/23 19 0.2122 98258835675 1F+11 3024580000
000651 #%HESS2  2015/10/15 1.9 0.2122  1.04232E+11 1E+11 -2948601000
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import datetime L

wi

universe = OynamicUniverse{ 'HS38e')
freqg = 'g"
refresh_rate = 18

(EE i ihandle

o
o

Waccounts

accounts = §

"fantasy_account': Accountlonfig{account_types'security’, capital_baseslosoeoes)

Fhandle

it a L

3 151N Hfrags i)
andle_dsta(context])!:
buylist = stock_sellection_Grahas_growth stock{context) & R FTAY

tradingdbuylist, context) il

33-4 i A
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def stock_sellection_Grahas_growth_stock(context):

preavicus_date = context.pravidus_date
previous_dote = previous_dote.steftime(”
account = context.get_account('F
current_univarss = contert.get_u

tasy_a

erse(Aset_type ® "Stock”  exclude_halteTrue)

5} d ot t EGROSEEN ( 5O L7 BT . pdluteders L i

GAV_EPS_EARD = DatadP]. MktStockFactorsOneDayGet(tradeDate=previous_date,secIDacurrent_univerde, Fields
G@GV_closePrice = DatasPl.MktEqudGet(tradeDatespravious_date,seciDescurrent_universe, isopens"~ fislde

¥ 1. T e |
QOV_EPS_EARD = SAV_EPS_EGA0.set_index(['zecIn’])
GGV_closePrice » GGV_closePrice.set_index(['secID’])

'} = GeV_closaPrical "negMarketvalue’] / GGV _closePrice('closefrice’]

GOV_EPS_EGRD) = GGV_closePrice[ * ] 6GY_EPS_EGRO[ 'DilutedEPs ' ]* {A.5+2+60V_EFS_EOGR ; [
under_valus = GGV_EPS_EGRO[“value®] - GGV_closePrice[’negiarketvalus’] f
MRS« PRSI 1

buylist » wnder_valus[under valuer2].index i S

return  list{buylist) nik it
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def trading({buylist,context):

PEEAMED Y 1eRe | d2d0T

wEHETERY (8

account = context.get_account(’'fan y_account ')
t_universa = context.get _universe(asset_type = ‘stock’,exclude_halt=True)
security_position = account.get_positions()
ih = account .cash

for sec in current_universe:
if see not in buylist and sec in security_position:
erder_to{sec,8)

w i B Lk
d = min(len{buylist), int(cash)} /f Hax_Pocsition)
Far sec in buylist[:d]:

if sec not in security_pasitiom:

order(sac, Max_Position / context.current_price{sec))

I
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universe = set

o R i
GCoV_EPS_EGRD = DatadPI.MktStockFactorsOneDayfet(tradeDates.
88YV_closePric

GGV_EPS_EGRD

& = DatadPI

niversa('Hs3ga')

AETEER )« EGROBL

MR EY

& GGV_EPS_EGRO.set_

iy o |
indexy(['secID’])

[ cfF

G0V_closePrice = G0V_closePrice.set_index([ 'secID']}

SRR

GGV_closePrice[ "Heketable '

iR
s

I R

Hiai- R | E

GoV_EPS_FORO] ‘Maketable Volume'] = BOV_closePricef ‘Maketable Volume' ]

GEV_EPS_EGRO

)

s [ [ )
*ysecID=universe, flelds]
HiktEqudGet(tradeDate=u"20158227"  sacIDzuniverse; is0pan="" Fisld=u

37-4

olume’] = GEV_closePrice[ ' negMarket¥alue'] / GGV_closePrice['closePrice” ]
GGV_EPS_EGRO[ "Value"] = GGV_closePrice[ 'Maketable Volume' ]*GGV_EPS_EGRO[ "DilutedEPs’ ]*(8.5+2"GGV_EPS_EGRO[ 'EGRO" 1)

IRRAER : FRFEERFHISHITE

#2I0°, 'DilutedErs® , 'EGRO' ], pandess 1)

losePrice,neglarketValue” ,pandas="1"}) wiii[i4

DilutedEPS | EGRO Value Maketable_Volume

seclID | . .

2eeeel.X5HE | 1.37ee 2.1889 |1.194242e+11|9.836712e+89
220802 . XSHE | 2.5%28 2.178e@ |5.871773e+18|5.786677e+89
200889 . X5HE |2.1731 8.2559 |2.3258561e+89|1.4859665e+89
éﬂGBEB.KSHE.B.EGQG -@.25905|3.263803e+09 | 2.06@742e+09
200863 .XSHE |@.532@ 2.5522 |1.4258%ce+18|2.881185e+@9
20eas9.XSHE |@.387¢ ©.1178 |1.852224e+10|3.112464e+89
98e100.XSHE | @.245@ 8.2286 |1.794551e+18|8.177444e+09
889157 . XSHE | ©.1308 =8.5661|5.996869e+09 | 6.260995e+89
200402 . XSHE | @.15e8 2.0384 |4,85685Be2+89|2.585984e+89
808423, XSHE | 1.4115 8.1586 |8.121889e+89|6.537156e+88
@0e425.XSHE |@.37ee -2.57826.4829272+089 | 2. 356582e+8%
988538, XSHE | 1.87¢@8 ©.1931 |1.738457e+18|1.841365e+85
000568.XSHE |0.8890 | -0.2407 | 9,983243e+09 | 1.400462¢+09
B980623.XSHE |1.0228 2.13e@ |7.0640602+09|7.890407e+28
B@0625.XSHE | 1.17@8@ @.5213 |3.782111e+1@|3.387518e+09
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> ARBAMRE/EIR ( BenjaminGraham , 1894~19765F ) , ZEEIKTFFEFHGSH
BEzxR , §EAT, "HRESEShc” | MERSELEEA.

> SECBERARIMA , BEETYEEFINEAEMNE | EYFEFRINATRN,
YERA—RFI |, RSSO BE S tE = T IR AE XRUER
27 NF=REEEEE. NSERE/REREH H{ZaeEEE
AZBEMRAEECENERE  Hit , =8 "HREHR" BEE,

> IBEEBEANMIEXC BIESEECH AFE 2R RESID , mE
WEIESEFAE—FN "BHEm | "IEERENME0%EE T8
Sl . EERHEIESTMNESEEE  FERS A ST (EREESS
¥R  BTSMENERSIEE. AMERTEEE N AZTMI 800 =i
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> BFEE:
o ANIHARTCIEE (EERRRUIREE) “FOfBEUEE" A/ FZERE | BRI PE BUBRHE
(BhpEMEN ) 25, M8k r 88188 E IR =Y,
v E—EE*JFE%%HFE%?KEE
EhERNT12
AR EATF 1.5
T EMEANET e/ 1. 165
BRSTEENESATS
v FEERAATFREKF
o ?ETEEPIFE%E’EI;&E% XIEESEHTIEX
SRS TRKT
Eﬂ?ﬁ;%ifj\?l 2
IR ENEE =R E AT 1.5
AV SMESABIE R ET R L 1S
AEEB AT REKF - AT souluieE=
> REERES -
o INEH  HEPETIHSRN , MSEA
o HEH . RaBPEmHizeEAN , MsEH

2 Ri2HE

¥ GOLDEN FUTURE

L

L

414 i A

PN RiR S A RS EERIEESE : HRE (EPSER) " ZEAE

> Two methods for
e The method of historical average EPS
v Normal EPS is calculated as average EPS over the most recent full cycle
v one of several possible statistical approaches to the problem of cyclical earnings
v the method does not account for changes in the business’s size however
o The method of average ROE
v Normal EPS is calculated as the average return on equity from the most recent full
cycle, multiplied by current book value per share
¥ by using recent book value per share, reflects more accurately the effect on EPS of
growth or shrinkage in the company’s size
v For that reason, the method of average ROE is sometimes preferred
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> Using the data in the following fighre, calculate normalized earnings

using the method of historical average EPS and the method of average

return on equity for Magnolia Enterprises.

» Data for Magnolia Enterprises [amounts in Canadian dollars (C$)]
Year 2006 2007 2008 2009
EPS 4.20 3.75 4.75 4.30

BVPS 26.02 | 27.78 2925 13225
ROE 14.0% | 12.0% | 16.0% | 14.0%

! » Answer:
75+43
Normalized earnings (average EPS approach)= R : L L =425
Average ROE = 214+0.12+0.16+0.18 _ 4 14 00%

4

» Normalized earnings are C$4.25 based on the method of historical
average EPS and C$4.52 based on the method average return on equity.

Normalized earnings (average ROE approach) = Average ROE x BVPS,,

=0.14x3229=452 A
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= Advantages & Disadvantages

e Advantages:

v Earning power is the primary determinant of value;

v P/E ratio is popular;

¥ P/E differences are related to long-run average stock returns
e Disadvantage:

v’ Earnings might be negative;

vvolatile earning;

v management discretion distorts
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» The measure of value in the P/B ratio, book value per share, is a stock or level variable coming
from the balance sheet.
> Book value per share attempts to represent the investment that common shareholders have
made in the company, on a per-share basis.
» The computation of book value:
e Common shareholders’ equity = (Shareholders’ equity) - (the total value of equity claims
that are senior to common stock)

e (Common shareholders’ equity)/(number of common stock shares outstanding) = book

value per share
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» Advantages:
e BV almost always>0,
e BV more stable than EPS.
e Measures NAV per share, more fit for valuing companies composed chiefly of liquid assets,
such as finance institutions.
e Differences in P/Bs may be related to differences in long-run average returns, according to
empirical research.
» Disadvantages:
& Size differences cause misleading comparisons.
e Influenced by accounting choices.

e BV=MV due to inflation/ technology.

Other assets besides those recognized in accounting may be critical.
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seclID tradeDate PE PB CurrentRatio LDtWC NetProfitGrowRate

800560 2016/5/17 248.1874 2.9982 2.1253 8.3568 2.2678
008568 2016/5/31 249,152 3.09108 2.1253 8.3568 2.2678
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import datetime M)

el nlEl EEIE

start = '23158181' # D PSR O R AR ( 2e1s-02-01 0, '2eAS818L" )
end = ‘2170161 "
benchmark = " @e@eal, IICK" L :
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1, PR Al

universe = set_universe( 4’}
freag = 'd’
refresh_rate = 18

" N

iR = B

fhandle_datafEy

#aCcounts
sccounts = {
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W . MR Afantasy_account { B2

Sl AR, T

"fantasy_account’: AccountConfiglaccount_type='security’, capital_basesicedeeed) sl &@ilh

i RO MRS AR

Hh1, 880 eRéTr

#handle_datap

rhandie_datal .
def handle_data(context):
buylist = stock sellection_Graham positove stock{context) & 3
tradingibuylist, context) LI

I
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def atock_sell

ot _Oraham_potitove stock(context):
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previous dite = context.previous date

pravicus_date = previous_date.strftise( Svi=%d’)

BEEGUAT B CoMEENE.QRT_Assount( Fantasy_sceount’)

current_universe = context.get_universe(asset_type = "stock”,exclude_halt=True)

SEIETEIR { MR AENET | - TREREER (pe ) | TR (PR ) | HEREEAR { CurcentRatio) | K
data = DatadPl.MktStockFactorsOneDayGet(tradelotaspravious_date,seciDsuniverse,

K ]
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SELITE e ETRRed e
FETE ISR e 2 5E { 2easm227 ) | FIMEI0HE FRYER
R R R | fantasy_sceount |

B [ universe ]

SRR SRR P i T

LohgDebt ToworkimgCapital ) | MEMFIHCE { veterofitéroufate )

ickersy™"

,Fieldeu™sec 10, Erada0ate, PE, PE, CurrentRatio, Longlebt TowarkingCapital , NetProfltorenRate ", pandata"1")

wRUIRAM Ry o BUIRGEAERGY ) ¢ IR
data = dats.dropna()
wRGHR IR ARy o ST RAR ) -

¥ dotsl'PE'] = 1.8 / data[ PE']

wIRREGRAR T - IR TEEE R R T Pl 5

data = data{data.PB < 3) & (da
data.NetProfitGrowRate quantila(d.8)}]

buylist = data'sacID’).tolist()

listgbuylist)

return

i btk T .2
PB > 2) & (dates.PE > cata.PE.quantile(d.B)) & (dets.CurrentRatio > 1.

LF AL 1

w PENHTAER
e PRI A S i € SXEnf) AN ) LR s | T e et T ) oy st
LongDebt ToWorkingCapital < 5) & (data.NetProfitGrowRate >
sl TR |, CERRRIE S [ quantile{e. 8) Bk (18]
WIRFEEHRE, SEARbuy Ll st
willifbuylist
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def trading{buylist,context):
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account = context.get_account('fantasy_account®)

current_universe = context.get_universe(asset_type = "stock' exclude_halt=True}

security_position = account.get_pesitions()
cash = account .cash

wIESBTRRSS  Sth
for sec in current_universe:
if sec not dn buylist and sec in security_position:
order_to{sec,)
WAEBITERSY ¢ A
d = min{len{buylist}, int{cash) // Max_Position}
far sac¢ in buylist[:d]:
if sec not in security_positiom:
order(sac, Max_Position / context.current_price{sec))
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cde=len{buylist)
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18.5% -12.6% 23.6% @.52 1.81 15.6% 1.93 8.7% 2.13
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L ni i K [ PE P FB b [ CurrantRatio i ke
dats = DaTRAPI . MEtSTockFactoriDnelayGet(Tradedatasprayious date, sad IDwuniverse, tickersu™"

tic,LongDebtToNorkingtapital NetProfitGronflate”, pandasa™1")

Flaldeu"secll, tradeDate, PE, PR, Current

dats = date.drapnal) i

data = dataf(data.PB « 3) & (data.PB » 8) & (data.PE > data.PE.quantile{8.£)) & (dats.CurrentRatio » 1.1) & (data.LongDebtToworkingCapital < 5) & {data.WetProfitdrowRate >

data.NetPrefitGrowfate.quantile(®.8))] el pin R bR

wiled®, 8)I30%
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> SBERIEE (1938— ) NEIREATLE , EHESHNNBEERTIETSE
EZAURTEITI , SR TRETIESEEZH—EUESR.

e 1969-19775F8/1B{EPiper, Jaffray HopwoodZs B SRS S1Im,
1977-19815F[BHE{T4ZE M| Criterion Investment Management/Aa Bl SHGESIE,
1980FEHARAY (The Myths of inflation and Investing) EFRIEESR FAYLZE,

1981 QIR ISR , — M EIRMYANEEN R AT, 198755114 |, BEHEHEH
FHAFR ENERIF SRR EF RIS SIS |, E RS EE AT,
20015638228 |, BBBBOMRREEISE, 3%, 15 R3 1 BIRMZEFTHS&P500
IBEEMLE R |, 3KBEE /A B)(Moringstarinc ) ZEEA RS RIESSE
(DomesticHybrid) A ERERNTA .

e 20055 , BEEGABIEEIETIIECREATEN0ZETT.,
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Current ratio = Current assets / Current liabilities

Quick ratio

= [cash + marketable securities + receivable] / Current liabilities
= [current asset - inventories] / Current liabilities

Cash ratio

= [cash + marketable securities] / Current liabilities

I
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MEIREFZESFERIRMESR : RNIETRELL (P/CF)

»Advantages
® Cash flow less subject to manipulate than EPS.
® More stable than P/E
® Handles the problem of differences in the quality of reported earning
® Empirical evidence supported
»Disadvantages
® Difficult to estimate true CFO

® FCFE better but more volatile and more frequently negative.

I
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Cash Revenues

Cash Operating

Working Capit
orking Capita Eiponses

Investment
Fixed Capital (including taxes but
Investment excluding interest

expenses)

Interest Payment to
Bondholders

Net Borrowings
from Bondholders
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seclD tradeDate PB ETPS PCF CurrentRatio LongDebiToAsset
000088.XSHE 2016/2/29 2.1087 0.0422 31,9611 3.0591 0.1543
0D00088.XSHE 2016/4/26 2.3833 0.037 823.54 3.2269 0.1496
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import datetime L
impert numpy as np
impert pandss as pd
start = "2818@501" HEEREE, ( Tre15-81-01" | "2EL5e181t |
end = 28168501

benchmark = 230802 TTCN'

universe = set_universe( a’) i AFE0 | AL ERT AR FE A iR TR )
freq = 'd’

rafresh_rate = 10

i

waceountd K g TRE—T | o — T AT e P MR AR S fentasy sceount { BRI, | (N

accounts =

‘fantasy_account’: Accountlonfigaccount types'security', capital_basewlooeotds) «ili BRI | YRR ST R
¥
BN, 000 , ooBTl
e
pasc
shandle dataifid
shandle dataifid ¥ Afreg="m" 5 .

dat handle data(contaxt):
buylist = stock_sellection_SteveLouf_ value_stock{context) # &
trading(buylist,context) & &t

l I
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def stack_sellection_Stevelowf val

previous_date = pravious_date.strfii
axt. get_sccount(’Fanta
currant_universe = context. get_universe{astet_type = “stock’,exclude_halteTrus)

account = co

T4y 1 " i c B S
W _factor =
SV_factor = QV_factor.drspnsl) S

s SV _fartor, set_index([ ‘sacIo®]) ui
SV_factor = 5V _factor[SV_factor["PCF'] » 8] nA S
Pl . B ¥ 4 5 N 5 i ¥ i o % " - - & i F
Ryl i

SW_factor = SV, u:rorltsv factor[ETPS'] ¥ 8. 7*SV_factor[ “ETPS'}.maan()) & {SV_factor['PCF"] € BLTS*SW ‘lc':ur[ PCF']. nun(]] & (S¥_factor['LongDebtTokssat'] ¢ &.5) &

{8V _factar|
buylist = SV _fector. index
return  Ligt(buylist)

§ £ B grsy_factor] J.niidni)) & (S¥_factor| 'Cer
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def trading{buylizt, context):

J1B88 | sfduT

account = comtext.get_account(’'fantasy_account’)

g = context.get_universe(asset_type = 'stock’,exclude halt=True)
security_pdsition = account.get_pesitions()

cash = sccount .cash

for sec in current_universe:

if sec not in buylist and sec in security_position:
or'der' _to{sec,®)
1 L : '. L‘\.
d= 'iﬁ(len(buylist}, int(cash) // Hax_Position}
for ¢ in buylizt[:d]:

if sec not in security_positiom:

order(sac, Max_Position / context.current_price{sec)) Las
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def trading(buylist,context):
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account = context.get_account('fantasy_account')

current_universe = context.get_universe(asset_type = 'stock',exclude_halt=Truae)
security_pesition = account.get_positiens()

cash = account .cash

o B
HE T

ALY
for sec in current_universe:
if sec not in buylist and sec in security_position:

s ffbuyliseeh | EfERS | 8

i TR = g
whiT IR SIS &t

erder_to(sec,8) Sl 8l ]
AAEEMRITERSS 1 S0A
d = min(len{buylist), int{cash) // Max_Position}
for sec in buylizt[:d]:
if sec not in security position:
erder{sec, Max_Position / context.current_price(sec))

wE[CAZEADOINEN R | MRS ASE | LR B
wILA buylistrPRdRE | de=len(buylist)
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SR -TmatE T HEZEMNEITRT ( Dayton ) IREEHICAI0ELLE,
Fria(Whitney George)FIftBEYEIR B Rz BiEX" | BEIESE N , &
TG BRI T 25 =Y/ AR,
BER TN ANREGERA—BOWIREEFR 2. FTaF~ e
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PN FESRRIREAB A EERIRES - HigE (p/s)

»Advantages:
® NMeaningful even for distressed firms.
@ Sales revenue not easily manipulated.
® Not as volatile as P/E ratios.
® Useful in valuing mature, cyclical, and start-up firms.
@ Differences in P/Ss may be related to differences in long-run
average returns.
»Disadvantages:
® High sales do not imply high profits and cash flows.
® Does not capture cost structure differences.

® Revenue recognition practices still distort sales.
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{ Return on assets (ROA) = [NI + int.(1-t)] / average total assets 1
! 9 I
i Operating return on assets = EBIT / average total assets :
i [Return on total capital (ROTC) = EBIT / average total capitall :
I : , :
) Return on equity (ROE) = NI / average total equity :
1 Return on common equity = (NI- Preferred Dividend) / :
i\ average common equity ,:

~ P4

h_--------—------------_--------------—--_’
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seclD PB PE PS LCAP CTOP DebtEquityRatio ROE ROA
500313 X5HG 45355 45,1939 1.2438 23.343 0073 0.50958 0.1001 0.0726

600313.X5HG 45884 46,8204 1.2885 22.3783 poc7 0.5968 0.1001 0.0726
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datetime
numpy as ng
pandas as pd

SEArt ‘28168381 "

end = 'Z0168091°
benchmark = "@88882.ZICN'
universe = set_universe(’
freg = "d’

refresh_rate = 10

BRCCOUN

accounts = {

‘fantasy_account

w ik

Max_Positiom_per = €.1

def initislize{context):

pass

#handlie_dat

dhandl taf H

def handle_data(context):
buylist = stock_sellection Geaorge value stock{context) "
trading(buylist,context) ]
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E‘.N_fll:tur = DjtlAPI.ill‘.l5tucIRFlctur!Dnl[}l},‘l’:ltl:tl"lﬂlﬂ-ltllpri
fialds[ sect

. "ROA' |, panda:

LR 83!

G3V_factor » G5V_factor.dropnaf)
GEY_factor & GIY_fartor, set

dax([”

= GSV_factor [GSV_factor|

§ 0 S b A P AR ) T a m

GSV_fartor = GSV_factor{eSV_factor[ P8°] ¢ 9SV_factor['P8 ] maan()) & (GSV_factor['PE"] ¢« G5V _factor[ PE"].mean()}) & (GSv_factor["P5"] ¢ GSV_factor[ PS5’ .mean()) &
(G5vV_factor[ LCaP"] < GSV_fackor[' F].eadian(}} & (G5¥_factor['Del tyRatie'] ¢ G5V_factor[ 'Deb
{G5v_facter[ " ROE
buylism & GSV_factor. index
return  list(buylist) silbuyliat

tyRatic’] . mean{)) &
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| account = contest.get_account{’fantasy_account')

{ocurramt_universe 8 context.get_universe(asset_type = ‘stock’,exclude_haltsTrue)

| security_position = account.get_positions() JAg =gt

. cazsh = account.cash

for sec in current_universe:
if sec not in buylist and sec in security_pesition:
: order_to(sec,®)
| #ERR TEEA
| if len{buylist) » &:
weight = min(Max_Pesition_per,1.8/lenf{buylist))

waight = @
v $ec in buylist:

if sec not En security_position:
order_pct_to{sec,weight) #54
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def tradimg(buylist,context):

aSUEETREY ( IBMEEY ) i ) S |
ext . get_account (' fantasy_account’)
s = context.get_universe(asset_type = ‘stock’  exclude_halt=True)

account =

security_position = account.get_positicons()
cash = account.cash

wIE AT IS

for sec in current_universe:
if sec not in buylist and sec in security position: 2 bBuylist
order_te(sec,2) MRS [
PEa gl e )
i len{buylist) > @ » buylist>® }
weight = min{Max_Position_per,1.8/len(buylist)) L R 1ex
H
weight = 8 W G i He
for sec in buylist: &7 ¥ 14543
if sec not in security_position:
af 1R

order_pct_to(sec,weight)
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Loss aversion. Investors are more risk averse when faced with potential losses and less
risk averse when faced with potential gains.
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nUmpY A5 Ap
pandas i pd
talib as ta L0 ||

tancheark = 'HiZpa® ]
universe = DynanfcUndvarse( HS383 j.apply fl
frag = "a' L]

refrash_rate = 1 " E

#account

accounts = {

iFartasy account |

“Fantany_assount )

e _Pasition_per = 8.1
max_history_window = 253
Max_time_range = &8
fastline = 5

midiing = 18

slowline = 2@

thrashold = @.85

#handle_datap
det hanole_data(contest):
tradingDic = vialng Mafsontext) ® WF
trading(tradingDic, context) oA
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daf timing MA(context):
sl (SH, 10[ | 208 ) FAHN | BERENNTRSTSEE
eSS FEmeE thEE | SN T e PR

eRURTED ( HEERG ) ¢ MR |, oTGHR TN | MR | O | R S
account = context.get_account( fantasy_account')

surrant_universsd = contert.gat_vniverse{assat_type = ‘stock’, exclude_helteTrus) B
history = context.history(current_universe,[’clozePrice’,’'lowPrice’ ], Max_time_range, rtypes'array’)

securdty_position s sccount.get_positions()

rIEETHERANE | RS buylistilselllist

buylist = [] S R
Ll A
R R e e
ok s me il Hban_time_rangesk0UH R
LA s e o dhMax_time_range TR
21

selllist = []

for see in current_universe:
close = history[sec]['clasePrice’]
low = history[sec][ losfrice’]

fast = ta.MA{close, fastline) #iR MR
LErR Balileis
wii IS

mid = ta.Maf{close, midline)
long = ta.Mafelose, slewiine)

1

R S ol
#id dman_ti
T REE | il

A ]

GOLDEN FUTURE

ST R IO ( fantasy_sccount }

{universe |
LRE L S

t iRt BT R

R S
#

i1 BENSENGT TRRARE | SR AR A

if fast[-1] » midf-1] and mid[-1] > long[-1] and closef-1] <= fast[-1] and sec not in security position: aEHREMEEE-LERS| BiSs

buylist.append(sec)

HENE , R

elif ((fast(-2] > mid[-2] and fast{-1] ¢ mid[-1]) or (close[-1]<= mid[-1]) or (low{-1]- #ast[-1})/fast[-1] > threshold) and sec in security_position: wSOMISEY TFER {CHIMEEREM BREHID:

salllist.append(zec)

Wi
TradingDice{ 'buylist® tbuylist, ‘selllist':selllist)
return TradingDic
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def trading(tradingDic,context):

W ELE R

U : PRI A RS SRE 2108

oEVERTRIN ( MGFHRES ) REEle | FITERIET  BEERCRERINE

account = context .get_nccount( ‘fantasy_account' b

current_universe = context.get_universe(asset_type = 'stock',exclude_ haltsTrue)
security_position = account.get_positions()

cash = account.cash

buylist = tradingDic,get( buyList')

selllist = tradingDic.get('sellList')

WEEES RS « 3
for sec in current_universe:
if sec in selllist and sec in security_position:
order_tol(sec,8)
RS TR LA
if len(buylist) > @:
weight = min{Max_Position_per,1.8/len{buylist))
else:
weight = @
for sec in buylist:
if sec not in security_positioen:
order_pct_to(sec,weight)
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A B A DR SR ( Fantasy_account )

SRR SRR R R e S BB ( universe )
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def trading({tradingDic,context):

s lex

& 1~r SHE - AR ERCITA PR D

SEVHEERTY (WFHREReS § o MR | elEESIREN | RSO R L RIE

1= fantasy account )

account = context.get_account('fantasy_account')

current_universe = context.get_universe(asset_type = 'stock',exclude_halt=True) 2 [ universe )

security_position = account.get_positions() b Fash , BN G R el B AL <)
cash = account.cash

buylist = tradingDic.get('buyList')
selllist = tradingDic.get( 'sellList’) B S r}.n"' i

wEEEITRRS ¢ B0
for se¢ in current_universe:

if sec in selllist and sec in security_position: #iEselllisth , BEINE ,
order_to(sec,8) rHTRHIESG, BE |.;|l}'$|a‘H ARl P ]
WIES TR : LA
if len(buylist) > &: #EHER ER SIS ( buylistoe )
weight = min(Max_Position_per,1.9/len{buylist)) Wi R SRR R | B2 A EEN1ek
else;
weight = @ SANNSEEMARMY | EESRME e

for sec in buylist: SRS AR B B EY N
if sec not in security_positicen:

order_pct_to(sec,weight) w8 A e LR
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BT |, RMENESENTIE , SEREERH REEE)],

o SEHARZZEAZGFIERESHNEHT T HGE, £ 5RNTZRZREBINFESE
MR E r— 1 1HR , LIRBRSSHEIERIiRE. BiAmS , =M (B, &
AN ) 19%0 L, FEME EEEE L, TARE , METE=N1
% , SEHREE, Ho FHi-— 1154 ESOiRIERIE aTE9E
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> BFFE
o ITENBTTERRNEFEENTE  EREsEl S aT SHEREL.,
ERER MM IRMEERFRE RS T, BRORETIESHT
BORIEEHESINE , BRI HOEEIRESRIEE , AIbER
SESEAIHL.
» TR
TR = max{| &EN — &&MN || BN — KB | | WEHN - &EHN 1)
HELRIR(ATR) = MA (TR, N )
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» il IRATT: A A
micUniverse( "H5388" ). apply_filter(Factor.FE.nlarge(iea)) = UE¥h : SO0 EIR B R R A B RS | U T RS R R e e R | BTl e AR

account's AccountConfiglaccount_type='security®, capital_base=10000888) eliiniG & EirR o

Hax_Pesition_per = @.3
max_history_window = 25@
Max_time_range = G6@
atrlength = 20
avglangth = 28

_datalcontast):
tradingDic = timing CK(context) &
trading(tradingdic,contaxt)
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def timing CK(context):

#SUERTON (RS )« IS | CTOUREIOM | UHEEIE | SORE | WO EER

sccount = contewt.get_account( fantasy_account')

SEFLL , FFEVEE LR , RS9 MESen  ARIMSE FRESMNE , 2

current_universe = context.get universe(asset_type = ‘stock’ exclude_halt=Trus)

history = contemt. hiztary({curcent_universe,[ 'closePrica’, "lowprice’,"highPrice' ), Max_time range, rtype="arcay’)

security_position = account.get_pesitions()

R B P e ) R R e A T e
buylist = []

selllist = []

for sec in current_universe:

SRR [ REESY ) - BIEHT  BAGY , iR
close = history[sec][ closefrice"]
low = history[sec]['lowPrice’]
high = history[sec]['highPrice'}

eI (TREERRGY ) ¢ CRRDIIRE | i R i e
atr = ta.ATR{high, low, close, atrlength)[-1]
movavgval = ta.MA({high+lowtclose)/3, avglength)
upkand = mowavgval[-1] + atr
liguidpeint = movavgval

#AARERRS « SOVBERELL | BT R S, Fe SN | H B TR s, Paey

A ]
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AT AR BRI EEF | fantasy_account §
s RN PR R T R R { undverse )

o HIER G RS S S R Aman_time_rangelHEEHE
SRR | FiEEEENERGE AT | SRk TS R Ay

# YGRS
LI e
RN a] DU | i - MEEHATT IR RS | EER T IR R

*EIRRD s e i max_time_rangeiMustiy
¥R Bsecid EMax_time_rangeX B K
*EEH R B seci EMax_time_rangeXHE R

vit HIEER

el P B, SR = (et
# BT R Timin AR
SEREETA =

if movavgval[-1] > movavgval[-2] and high{-1] 5= upband and sec not in security_position: #ZHEEREL  FEHEEERE LY, Hsy

buylist.append{sec)
elif low[-1] <= liquidpoint([-1] and sec in security position:
selllist. append(sec)

SRR e
TradingDices{ buylist’:buylist, 'selllist";selllist}
return TradingDic
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EIBEMLA se111dst

Wi

#TradingDic FrrRTER , Llistiemekey , listHValue

#iREE
I
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def trading(tradingDic,context):

U : PRI A R SRS 2 1e%

*EN TN ( MFERESY ) leaEle | ST RINEE  BEERCRTRINE

account = context .get_nccount( ‘fantasy_account' b

current_universe = context.get_universe(asset_type = 'stock',exclude_haltsTrue)

security_position = account.get_positions()
cash = account.cash

buylist = tradingDic,get('buyList')
selllist = tradingDic.get('sellList')

wIEES RS ¢
for sec in current_universe:
if sec in selllist and sec in security_position:
order_to(sec,8)
RS HITIRS 1 LA
if len(buylist) > @:
weight = min{Max_Position_per,1.8/len{buylist))
else:
weight = @
for sec in buylist:
if sec not in security_position:
order_pct_to(sec,weight)
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for sec in current_universe:

s ik s MREEE R T T UERRINEY | AR R R

# SRR { SNERa ) o BT IRRET . s
close = history[sec]['closerrice’] #iiHY
low = history[sec]['lowPrice’]
high = history[sec] 'highPrice"]

Weecil AMax_time range iz
ecid LMax_time_range - MHEAL

P13

Weecid Amax_time_range FIH

iR EREhEE { ESERG ) o VHIACTIECRE | i SR A
atr = ta.ATR(high, low, close, atrlength)f-1]
movavgval = ta.HMA({(high+tlow+close)/3, avglength)
upband = movawvgval(-1] + atr
liguidpeint = movavgval
5 2 et 11 50120 S0 N B 15 1 i (0 e, O R % B ) O 1 T e el 1 e T
if movevgvel[-1] > movavgval[-2] and high[-1] »= upband and sec not in security_position: #—{
buylist.append(sec)
elif low[-1] <= liquidpoint[-1] and sec in security_position:
selllist.append(sec)
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global record oA
A Ho350 Jt s s [fARE

account = comtext.get_sccount( fantesy_asccount”)

current_universe = context.get_universe(ssset_type = ‘stock’,exclude_haltsTrue)
history = comtext.history(current_uni 1 %
security_position = account.get_positions()}
cazh ® accoumt. cash

for sec in current_u

s N Brin sl Ped| | i

low = history[sec
high = Ristory[sec]{
currant_price = context.current _price{sec)

lese, atrlengthj[-1] sif IR
if  current_price> high[-DC_range .mex() and fe¢ not in security _position: LR T .
unit = calcUnit(sccount.portfolio_value,atr) m it o
order_to(sac,unit) o
if len{racord)led:
weord = record[record] ‘symbol "] l=sec) "
record = record, append{pd, Datak Fam : ,'add_ties'i1], price’:[eurrent_pricel})) "
continue
glif sec in security_position:
last_price sfloat(record[record] ' symbol"] == sec]['last_buy_n
£f_price =last_price + 8.5 * atr
add_unit = fleat(record[record] ' synbol'] == sec]['s time'])
LF eurrent_price > add_price and add_unit « 1 3 a
unit = caleUnit(account.portfolia_valus,ate) M
order{sec,unit)
ymbol® ]es sac,'s wcord[ record[ * symbol’ Jea sec][’
tord, lec[ragord “le= gag, 'l <! Jcurrant_price L1 hibid S Lo

elif current_priced low[-int(DC_range/2):-1].min{) ar current_price < (last_price - 2*atr):
arder_tolsec,d) * R i

ragord » recordrecord[ "aymbol‘ Jinsec] w B HRHSEATI R
L [sy ] 3 ﬁ?\l
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HERER  REihd

#IE N FERrecord , HELCEMGINE

[res MR

record = pd.DataFrame({ ' symbol’:[], 'add_time':[], 'last_buy_price':[]} ) ®

#FRERL | FEE R

&

global recerd # ABArecerd RS2 N

b e E S recordth
if len{record)l=8:

record = record[record['symbel']l=sec] #
racord = record.append(pd.DataFrame({"symbol’:[sec], add_time":[1], 'last_buy_price’:[current_price]})) # iR

#H RS R Elrecordd

record.loc[record] symbol’ == sec,'add_time’ Jmrecord[record['symbol' ]Jax sec] add_time']+1 Nl
record.loc[record[ ‘symbol’ ]== sec,'last_buy_price’]=current_price #

#EHRRES | i recorddb iR

racord = record[record['symbol']l=sec] # ERHERRNASSET
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> L1 BRDITREEMRESITAEZZ—. Hi , BREFEFE/ISHFITH "KEE" ( XiRiE
WE. FBFRLZ% ) REANBEADITGZ. HBNLMERZAMKE LT TREIREE |, BBAi%K
KL LbEFRT () ?

== HESE

e e

=350

FEM

O N ® >

it/ YERE
> BEEE:D

> fRtr
o KEWEMETHEMIRAPBL. JKLEL AN , TKENRIAREN | WERIKLE B
SHEERWENEEKEN , MEBElNFRRFEMN.

3-145 =14

sH-H Fod =
e o E

> #iRE : K&E

n KEENELSSNNMUEESE , BFEN. B Rk L
Bin. SHEM. KEN , ANk ERLX . e
MANSREERETT ;

n REUSTEIEIRORTAINEEE | BAEET
HKEE. BKEE. BKEE. Z=EKEE, LU & e
NEFEEKEXESE uEBE SRR

|
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. sH=-HE ;&% =]

> L2 UTFXFEXEMIRERZZREATAD , RIEBRIZE () ?
A EZETREET , —IRME |, ArEEFAER sy
—RM= . BERI P RAEERREIFABER
SNERAERIEF BRIRMSIYERFaHSHE
EBIREFRBA R LR—MNEIKRERIIRE | EARESEEIRARIATEE

O nNnw

> BEBEE:D
> BBt -
o HEBIRIREA—FNZEIEWISERES , SO EHEARNTG. AR ZITHIERIEERIE
#1527 —ERIE. B, ‘AESHUIRFEEEM AR TR,

L |
5-145 3 PN

sH-H Fod =
el BN S Ea-

> MRS BBIRERREE. SEFRE. dIERERE
o EIBIRIRIRAG
v EBIRERIRAEESA | IS | Sadman , ERKMEES , BERKEESRKR
&, BKSSLHESE.
o ZRFRME
v ZEFRIBEBEESEREREEAN R ERRAER , FREXISREL—D
IRBAG |, FmEEFARRIERE | WoEEEaT,
o FIERIERME
v HIERERBENANEN KL , BI—ERIERIRN RS HBEERISERN
FE , K.

|
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nj Eais £ BiE
ol s ) EEAE

> L3 ZFHP, AQF, EENERRE , MIEEARERENEESR , KMENRHFEFESXIESTE
B , TARLIMERSHIISNIREBRS , Hd , ERM—HRESECUrSEPER T R
KRR | RRBIBEL(EFOWNEHES. BATETIIENREHAFIES | BOEREEULHIRE
{EFZIARFREGE () ?
A. TERBEINANIIES |, RAEXRBREMEASKAIZABAT
B. (EREBENMFAEIEIRISSEHITTMG | (ERZIMUEHNSEH TRISEN | FrdizsRigidt

1TERIETE

C. UAHERBESHERT—REFFEMNMEARBRIAAN , RIREBR
D. LASHIFAR300p D IRAARIIR , ARI E10FFR3 005457 IRATIZEAZ RIS

> BEER:C
> B :
o RARRHUERBINERLR@Z—,

o EIAF , EHRENEIHHITRBNELEZREN , AAESHES , &IENBETFRFKE
=

o IEIMBH , TERISEINAT , BBTFER T ENMEALUENSEHHIT TN |, B TEREEE U
NSRRI S B & T AfERT B LARRYER |, FRLAERREI 7 R REUE.

o EIMDH , FEXNIELOFHITHRIIES , HEHFR300EMASHIERBTARKEIE.

A4E N

7-145 il
il 2ieen £ EEHE

> IR RREHE/RREEL
o RRFEL : AMIBIFIEMREIRER , BIB=(A), (£ 7 LS /ERIBRIRRS 7 EFERIRIART
o HERAIRFREHIAIER :
v RIBRNIIRET | ER—RIIREMFASKZZHIRRZMN . BEXLRZHRAE—K
FEREFTEREIRRER , B&EENTERERT ARG iR
v (ERMHBRRISERT T EMAR BRI, IS ERIRT R TSR EERT
RZAYRSIEIRR , EILLEERIERISEURE SRS BRIV Z /& TE AR R AR
v (EFRZERLAR300p T |, MIEE RETFR3008ERES. SRIRTIEEALD | £
A LTS R ZRI4E | (ERSERRIAN S RETERET AR BRI B ER T
RFEE.

|
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> FRER
o H{BJRESEURERINRILTSLE2FIAERR
v BTSRRI S
v RERBR. PEAAR. RBHAZ
v FEERE (RR3005DIRERILIRFEFERERRE )
v WREERS DR ERBESTY |, MBEEERNERRDSITHENX

L |
9-145 Hl PO

su-H 5&%’: =
Gl v gggﬁ
> 1.4z, AQF , ES{EBEE£EHE , IEEARSHIRNBEFRE | ATHMERER TS
HIRNBEFIREE () ?
A BB gHamEMMe AN TR ZEMNATNSE MR« ( 85 EEAR
F) &6F. FH. USEH. BIRIE. IRERREIM, A{TESKR. IBESEATSREMEAN

AN
B. ESLIERIERTERIAMEFRENRENRE. BER ™. BHNAREmHIZHISN |
HATIEHRR S

C. B2REETZNEFMYEERNEXRRNEICHTRS
D. BEEZ IS ERHIIHTH RERAYRTE

|
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> fRiR
o EHIRNBLEFRIREIEESAEGE B E SRS ENUTRZSIN AT
SRIFm . (BIEERRT ) 7. EH. USEH. BRI, REREW., &1THRS
XM, IEERITHEMMEAEIEE,
o EIBHF , REFKISRIEESABRIERENANEFTTERENRE. EEEr~.
EHAIARERTANEE , HTHEXRS.
o EINCH , IEXMNMEEFRKREBESZEET S/ NS MEESREXRIIEICIHT

vy —

XZo

o XD , RENTRIRRIEESZIBEM AT ERIAH T ERATEE.

> MR SHREIRIEFISRES
o SHHIRFNEIERIREE( Events Driven) : 183X L AT ERISE R AR ERIEASMG
(80 : AWFES ) , THHIEESERERREN  MRRIRNEES , KHT
BRIz Z R,

L |
11-145 Sl N

sH-H Fod =
e o E

> L5 FHRBRENIRERRBRRSIERERNGZE | BBAATHHCIE I LAREREM
AR () ?

%cC

%d

%f

%s

oOnNnwx

> BEER:C
> fRiR
o HEIMAF , %R REMUFERFRASCIED |, 40 : print('%c’ % 'd") , & d, print('%c’
% 65) , WHA , ASTRAYASCIIAE65;
o XINBH , %dFERIIVEREL
o IEINCH , BfRFEINMNIFREL , TLUEE/NEUUEL , 10 : print('%.2f' % 1.23879) &)
H 1.24;
o EKINDH , %sF RS ZRTER.
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. sH=-HE 5‘?; =]
ol b il 9 miEdE

> MRS FRysE b G R

o FERBIORIFF e ASCIIFS
e ASCIl ( American Standard Code for
Information Interchange ) 2R HATEH
%e  IEEAFRREASCED FRN—ERERSE , FE—=D
%s  IEFERFES T~ FF. N F RS ReeFE
T 20 SFEARRIFR | FRLUBR I ENAGE
et BT I, ASCImREIZR B , ZHRILERE
W ek FAAYRUnicodefRlS , SEARMNFT
Ge  FRIEHAHERIGT AT AR 752
27M167S,
ASCIFERTRRR
http://tool.oschina.net/commons?type=4

L |
13-145 Sl &

si-H S?,- =
o S Ea-

> FHRGRE
o FRBAHHNERLAI
v [FR%ETFERE |, e.g. 'Output: %s, %f' % (‘apple’, 1.65)
v {EA.formatF A ERTE , e.g. 'Output: {},{}'.format (‘apple’, 1.65)
o FRIBERLE

z g

str.capitalize() EE=FENE—INE[FRE
str.count(sub[, start[, end]]) 1R[] subfE strEBEHINAYIKREY, startFlend I8 EFITESEE
str.encode(encoding="'UTF-8') LA encoding 38 ERImABISTNARAD str

, 1l sub RBREETE str | beg Flend IEEEIKATEHE |, IR
strfind(subl, start], end]] EHEsublEstreEtafBIES| |, eEREE a1

|
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> 1.6 I, AQF , RE{ERRIE , £1.2308=MT/ETHEMELYN , ZBERTT/ERC
HPKE1.2133 , FEEALAET LA T4 REIRZE R RECMBEIFEE L SR RH=HIE]

HBRBE () ?
A. HiNLE
B. {18
C. BRINCep
D. IFRsCEs

> BFEEER:D
>  fBHr:

o FMBENRYPEFFC , FTLUGEIARIER , BB SEELLTIRIN , AREERZIRTIFAIE
A . FrLUETBAIERS | EICH RN SERZERTHRMNMAIUELANRIES | TR
FEHIEEEER. EIDPIT SERRETIHNIA CIRELR | JNTEREIRERMNM
RISEN |, FTLARDSRINME EFRI A LASEEF € |, (RIFERF | QOERMNMISHARTHRLLAN SCERRY
L, MATLARESFE. FrLAUZIDIES,

15-145
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> MRS : BRITREE
o HATREAERNAGS

I

e
BRATER
1R

PRERIEHRER

USRS REIRNT 8 |, FBEfSERk
S
é‘a“é&%ﬂm‘%ﬁﬁﬁ%ﬁ’ﬂ{mﬁtﬁﬁﬁEl’\JiT

REEGET RIS | RN

IBREABRET AR FS] , 1TIBEEH
AR ERIEREEE IR |, 1715

AL RKENEE , BRIHREARRAN |

RHSLIHREBRAIHN R
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> 1.7 SHEERAEAN () B, XEBFTENsE RS REFIRRFRBRYRZ AT LTHRIBRSES ?
(= : E3FRCEBLEA6FFL |, BREZFRURILAOS3FFL )

for stock_code in [ ‘002003°, '600015', '300001', '0©02300'] :

if stock code.startswith('6"'):

print(stock code)

A. raise

B. continue
C. pass

D. break

v
W

SELR:B

L |
17-145 =14 PN

T

sH-H Fod =
ol o (o) RIRHE
> BBt -

EINAF |, raisefi i FEXET , BREMEtry...except.. B A4FIMERF , BFHH
S8,

PEIRBE |, continuexi#=E , FEEIAGIIF , Econtinue HIMAYS EFRTHBITEIA |
BEEHANTXER , Heontinuef&ZRT , continue LA FHIBIMARIB AL U EEHIT.
EINCH |, passkiE=x , BEAT O , (RIFERSETEN | FHITIEERIE.
DA |, break>X$g=x , AT EAGHEF , (FRASRZRIEHBHEIR  XiFmResm
'002003 " X— MNIRERD,

|
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ol 22

> R fEMETLER
o HEABEMEZHIXET

EiEHE

% GOLDEN FUTURE

xeew (A
break 21 FHFIEA
continue  FRTHBIEIR , BREHANTIRER

o HfttEAXEF

poss DAL | UM | RBEEBAUS oD

raise ATitARE  HNRERE  EEABASEERT

L |
19-145 14 A

ol ESugi

> HIRIGRRE -
o %ﬁﬂi’:%J =1
#MHEY
v 1@% 9
o for IR
¢ while &%
FELEEL
ﬁﬁ?’:ﬁaﬁ?’:ﬂk]
v J:/@IE#"EFEJ:FEE E\6Fk
RY NS B R i e
o F#HRLA 000 Frk
o F/iRLL 002 FFsk
o GlMk#RLEA 300 FF=k

EiEHE

% GOLDEN FUTURE
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> 1.8 =P, AQF , REEHEREE , (TEHITRISHARIE EMDataFrameﬁﬁlﬁ*i
stock _base datadhi2EY2018-01-03%2018-01-05 ( £01-05 ) AIEIERHAIAZEEPE.

CLOSE#iR , iZDataFramedll'™ , WIZ=BBRAVELHRRI T LAEFIAOESA () ?

PB PE ROE CLOSE

A. stock base_data.iloc['2018-01-03":'2018-01-05', ['PE', 'CLOSE']]
2018-01-01 1.5 10 0.05 35
B. stock base_data.loc['2018-01-03":'2018-01-05', ['PE', 'CLOSE']]
2018-01-02 1.5 10 0.05 36
C. stock_base_data.loc[['PE', 'CLOSE'], '2018-01-03":'2018-01-05"]
. l O | 2018-01-03 1.5 10 0.05 34
D. stock_base_data.iloc[2:4, ['PE', 'CLOSE']] 20180104 14 10 010 -
2018-01-05 14 10 -0.10 33
2018-01-06 14 12 -0.10 30
> SEE=.B 2018-01-07 14 12 -0.10 29
=587 .
a4GN!
21-145 =24 :

%95:¢5 GOLDEN FUTURE

g% EEHE

IEINAAF |, ERiIloc R X EHITRSI ;
INCH |, locHTEREIRY , MEERITRS| , BEEYIERS] ;
IND |, iloc R BE RN E RS IFIirEZSE].,

|
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V)
> FRE
e pandas.loc/iloc[] HUETI A
v locir&ET A
& %&RE—1T : dfloc['000004]
o ERRNEERS) - dfloc[,['PE', 'LCAP']]
o [ERYI{THHITIER © dfloc['000001':'000004', ['PE', 'LCAP']]
v ilocR5 11K
o EFEHBE—17 : dfiloc[3]
o EFEAESRYS) : dfilocl:[2,6]]
o [FRIRGITHNIFITIERSEE © dfiloc[1:4, 2:6]

L |
23-145 =12 A

sH-H Fod =
ol o (o) RIRHE

> HLRGRE :
o XITHIELERIRE
v dfloc[df['PE']<0, 'PE'] = 1000  # $EEFEPE/NFORIPESIEIR(E 1000
v df[df<0] = -df  # EEB/INFOREUEEREL I /9ERE
v dfloc[df['PE']<0, 'new_column'] =0  # IRIEEBEIEMFIRI , FEREFERI0
AN—FFHEEE 'new_column’

|
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> 1.9. 8, AQF, EE(ERRHE , BEHIKBSFAENERRSEIE=XSEERNR.
EilizizREd E=/132Z AR EEZ30.02, 0.05, 0.06 , Z=ERKESTUITLS :

import pandas as pd

equity_return = pd.Series([0.02, 0.05, 0.06])

R T TABRTERTREZIRREIE=ARZANR = () ?

A. equity_return.sum()

B. equity_return.mean()

C. (equity_return+1).cumprod()[2]-1
D. equity_return.ptp()

25-145 Sl i
<] g/_\
> BEEE:C
> &

o FjtEE= = (1 + 0.02)(1 + 0.05)(1 + 0.06) - 1
o EMAITERFIREF] , BEIBITERFFIARISE , EEMDITEFFIRE.
o FRLULINCIER,
> MR Bitiaass
o T INERAMEE :
BHKER = (HBEN - sIBWEN ) /BIBBEMN ;
HiTEER = (BRKEN - BBIREMN )/HH?JJLBIEM
o UL, BifUEE= = (1 + 0.02)(1 + 0.05)(1 + 0.06) - 1, BT HENEFZERK1E
BI%EIAC,
o EIMFIHRET HENAWRAMSITERAIREL , BiFsum() (KkF0) . mean() (19E) .
cumprod() ( &3 ) . ptp() (hRE) .

|
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> 1.10 =08, AQF , B2 EREE , (EsIREINAIZZRIERIE : BB ERISENR
ZFEFSE. ANMSTOURNREESETS | BOZzESESEARANEREREEET
gg=()?
A. EMERZ B KR
B. 4 IKFNRES
C. fEIFF7IRRE
D. BEXI22 23 5kl

> BEBEE:D
> B :
o BEIRZEAREESHEXMKBENF/MNIES |, BIEHEEREEFEEREEIME
LRENSEUARERE , IWZITERERRMULE | AL=EEFNR.
o MBEEETIAMRKRE , EESEXUTRETRS , EIREERGERE , &
BN SR B A, EERATEEREXIRRS.

L |
27-145 Sl N

sH-H Fod =
e o E

> HHRS
o HCXIEZ M
v SHEFAMKEINTEBERES , EFSERANEE]TRS.
v 245
o ERERESRFIEINREIR

o E{HIRENRHE
v BRSNS R BN SRS EHTRS.
v 245
* INERISTHIBFNSK A SHIRE

|
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-1 BT (- 2EaE
> 111 HiFFIFZENEEEENEZREIRED , FEEECEENATENIRERS | B4

THNBRIGEP , FAEFEEEINZE () ?

A. KIEBELA

B. IRZR

C. KIYEREE X

D. XFHEEH

> BEEE:C
> B :
o HEEFIHENNEEZDEREN | REESEESEEEINCEUE | BRZIFNEL
DAEEZINEREFS., ENNEEFIELEE | KEMEL. BRW. I35
£, ZEREE ; ERNTEEZIELEE | KIYESE,

L |
29-145 Sl N

ol Ei&?zﬂ _ ﬁﬁﬂg

GOLDEN FUTURE

> HRA : SRFEINFEH X
> REEBEEE

o WMEFINALEFS

o WAHIEREHRITE (label) , HBEFI ; T-THEFFS

o KiESPEZE : NR—MEAERAEZEPAIK NSRBI ( BEAE=EP &R ) AIEEAH
HAZEETE 15, Wiz ERET XA,

o RERM : AR (decision tree)@—MEARRIDESRITTE, RRMIERZMAZEN |
EDRERET |, RETIHFIERI LA T RANIE.

o KIIERXTZL : KIIEREEEZRCHEIERK N EIRIENIIERIERESLD, RRITE
BIMREZR MM FREPOZERIES , B8 MRS ERIEEERERIREHD,
REPOUARDELENIINSMATR— IR, —BE£ENRERDE T , 815K
IR OLRBEEREFMERIISHENITR., XPMIEETMEEERIRER ML
IESME, fBlaN @ ikE (EE/NE ) ISWEFDEAARENERSE , IR (B8 )
REPOBREDRN  REFHMEHERN.
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> FEPAIES (££)
o ZIFREN : WEFIPELN—M. BE)IGEE , FEENEY—MEFEFS
IRERHAE , FEEIEFIANSRAY ( BDFESEEER ) RIBREILF &AL,
o ZBMEI : WEFIPEEFEEN—F, BERIADREENEIREEIEIRAT
FLAULHITO K,

x|
31-145 Sl N

A o C | S&ﬁ =
> 1.12.F5U%F Python FERERMIRER , RIERZE () ?
A ERETEERAISFIEEE T AT EE A
. PandasERIZFITEIRAEMIER , Skeha ASIREEEN darray
C. GensimZPythonfIBRIEEAIRIER , BIEEREESNTEFRE | BFXANETZ
i
D. FAFHEEFIHIERG scikit-learn

> BEEXR: B
> B :
e PandasZRIFIHEREREMIESR , ENNEYEEIE ESeries. DataFrame , M
Ndarray ANumpytEIRHPEIE IEHRELN |, Bt , BIEIEIR.

|
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> HHR : &R, Pandas, Numpy
o EHR  RE(FANARIESS , iIE—LWPythonf{IBMIANEX A4S |, SREL “.py" B
REBFHITRE | (IS Em B A IZPythont&iR,
e Pandas : pandasZPannel Data Analysis ( EIREUESTT ) H4EE , EEFnumpyis
2R, ARTEEFIDITIRME T IRFASE. pandasERNEENEUELSE , — 2
Series , 53— "2DataFrame,
e Numpy : numpyZPythonRIFITERIZOE | BRI T SeESEEENSR |, LK
FRIXLeEBRITE,
> HRiGRE - BAEELIEEIR, NBSFEIIRER
o HERFEINNER
v Python#l28=3JFEINEEA : Scikit-learn, Tensorflow, Caffe ;
v Caffel{A=FIMIIEIF ( BVLC ) SHEXGEMER A , 2 NRAZIAVE
Z8 | BEREERFIMRAVE R,
v Scikit-learn 2&FNumPy , SciPyfImatplotlib , FBFEURIZTEFIEUE D HTEYE
BEMBEMHNIA

L |
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> 113 ZFHg, AQF , REHE KR , IEE{EANdarraySiR&EI9EEFERIE10HRIBRZEE

inEEFaEAclose_data , MNRZFPMEENERBERRUERMENE . WA

BAac)?

A. close_datal[::-5]

B. close_data[-5:]

C. close_datal[6:]

D. close_data[5:9]

> BELZE:B
> B :
o IEIMALS KR MENHE IR EEE.
o EIMBENHRERRAEMNEDE  ELt , BIEIUIEH.
o IEIMCENH&GEIURIIKENEUE.
o EMDENHERESKFREE—RIWEMNEIE  NMHEETEK.

|
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P ER 7R
> R :

o Ndarray#dERERI A ( BixElist )

data[start:end:step]

#  start: YJRAGEIBAE

#  end: JJRIRIENE (FRESZMETER )
# step: HEK

# BAESX

data[:] # YR NdataZfEUE
data[::2] # YR 7Adata\kERBLLATRIRETER
data[1:4] # EANHBEONTER ()
data[1:4:2] # 5 PUyo=x
data[-4:] # BN TR

35-145

%% s
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sH-H Fod =
el BN S Ea-

> 1.14 =g, AQF , RS EEEIE , IETE{EMSeriesiiFRE RIRERMNRZ R = EUEH S
#&Avolume_data , Findex/9HHl , XZ=SNEURUITE., MEETESANKZEZ

M, NERAIEEA () ?

A. volume_data.resample('m').sum() 20150120
B. volume_data.groupby('m').sum() el
C. volume_data.groupby('m").prod() oo

D. volume_data.resample('m").prod() 2018-02-03

36-145
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> R :
BEBHIEIRCETRg roupby AFIAKIEHTRS | SAREFRAM.
IEIRDIEIRprod )/,

> EHRM :

e pandasHYGroupbyiy K (i¥£013.14)
e pandasdfiresampleSZtE

L |
37-145 Sl &

1 EET (- cEan

> FRRRIERE -
e pandasffiresampleiFE RS

RiZFBFresampleXitHIEIER Adata , HindexIDatetimeIndexi8zl, , EIERELH
SeriesBfDataFrame
data.resample(rule, axis=0, closed=None)

# parameters:

# rule: FEHERYBEFRINER

# axis : 3@ , OFRTXIFIHTE | 1R T TR

# closed: HU‘l‘EﬂIXI‘EﬂEI’ﬂI‘iIé.‘EEE, left®Rm Al , rightF~EHA

# BRiZATFresample XERIEIER S9data , Hindex/gDatetimeIndext&s, , FUEZREL N
# Series , FE(Biz{THIR[EIDatetimeIndexResamplerfJ&R

data.resample('m")

DatetimeIndexResampler[freq=<MonthEnd>, axis=0, closed=right,
label=right, convention=start, base=0]

|
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1 T - cEan

° pandasEFlEl’JDatetlmeIndexResampIer.%ﬁH)’j‘,i

FEEH
.count() EXREEEEREIENEE

.  EXREERSHEHNEIENREXE.
.max() .min() .mean() .media EEE.ZK{E\ YA, PaFD. %ﬁ%s

n() .sum() .std() .var() =
.ohlc() IR BIZE KA TS RIEE
39-145 3 ot

1 EET (- cEan

> FRRRIERE -
e pandassfJresampleSZEEFIF

import pandas as pd

import numpy as np

# BT resampleXRFRIEUE

data = pd.Series(
np.random.randn(100),
index=pd.date_range(€2018-01-01’, periods=100)

)

data

( BBDEHE )
2018-04-04 -0, 353089
2018-04-05 1.915180
2018-04-06 0, 417589
2018-04-07 -0, A0T410
2018-04-028 -0, 093125
2018-04-09 -0, 954248
2018-04-10 -0, 645061
Freqg: D, Length: 100, dtvpe: floated

|
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> HRRRIRRE -
) sHRYresampleiF51+

panda

data.resample('m").sum()

2018-01-51
2018-02-28
2018-05-51
2018-04-30

=, BOTA1Z
—2.331R38
—f. 423408
-1.11A/032
Freg: N, dtype: floatbd

data.resample('m').ohlc()

open

high

low

close

2018-01-31
2015-02-28
2018-03-31
2015-04-30

. SURES
o R

-1.291989

0.385459
-1.943919
-0.230669

1.814635
2.090161
2.239457
1.933635

-1.965325
-2.263213
-2.462102
-1.992761

-1.965325
-0.640748
0.657979
-1.468141

41-145
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SR =
EEHNS

i

EiEHE

GOLDEN FUTURE

> 1.15 FH[, AQF , EEAEEENE , IEERSRIBLONNE , BIREISANumpyiRIREiE

ERELHRROCHBANT ¢

pe_data = np.array([10,15,30])
pe = pe_data[3]

W AR

E1THY , IRESEIRAVRESEERRER A () ?

A. IndexError, XA3Z5 [{BHEE
B. ImportError, RENERELR
C. SyntaxError, XABIEEEIR
D. KeyError, FHAIHEAFE

> SEEZR:A

> B :

e pe_dataINdarray3s8! , R AER5|H2 , pe_data[3|{VIBEBHERS SEE , FLL , AL

IEE% °

42-145

i



ol i ﬁ&#ﬁ%

Sussey GOLDEN FUTURE

list_ = [1, 2, 3, 4]
list_[5]  # WHIRMTERSIN , &ARSIH4 , HfFEMList_[518F , BREIFFE

IndexError: list index out of range

e ImportError ( SARNMFERREMNERPTTELENZZFR )

from pandas import no_exist_object # pandasHTCXIZEREZ Ino_exist_object
ImportError: cannot import name 'no_exist_object’

L |
43-145 =12 A

EiEHE

visey GOLDEN FUTURE

> ﬁu‘n\ll‘\ :
e SyntaxError ( ITXUEE )

for i in range(5) print(i) # KB forf@BAGRIN’ :° 5

SyntaxError: invalid syntax

o KeyError ( BRESHIETCIEIKE! )

dict = {'a':1}
dict_['b"] # MWFELIRIE b’ W AYE , (EIZIRETKRERFE

KeyError: 'b’

it |
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ol ESui

BRREILE

>

AttributeError : B, 73iAER , 455 | AR ERME S5 KB HEHEIR
NameError : IXEGRINTEZAFE

SyntaxError : IBEEIR | UIBAEEIR

Exception : FTERERIESE | ANFEpythonRELEPZEELExceptionfIHF—F |
B EEEMEZExceptionkERY , FEEBEexceptionstEHRATE X,

IOError : —fE N TFHAAEEXHITS5RIOErrorf&iR , tRRTLARIER AN
=

KeyError : {7 BETHRARTFAERIKEST (52 ) 5 AXEFER

IndexError : R5$EIR , FENRSIAFE  BERSIBHFFERE , AR5
TypeError : ZRBER |, AERESEREN T 7 R BN RN S5 | /A EEER
ZeroDivisonError : [&2090 , EARARIER | EANSEN0M5 1A TiZER
ValueError : {B$8IR , (REXNIRIISEEEEIALEN  BRRLINtOREUEN T FZRFBEEEE
KARISEL.

A3EN!
45-145 =\ !

s4-H &% =
ol o (o) RIRHE

T

> 1.16 JIFR (List) BENRZZRIBER—FERNEIERE , XFIIROREPERIZE () ?

A. List2Am[EExdsR

B. List2BFrEiELEy

C. {HFListhy , iralLARHREL
D. Liste] AFFHEESEBAITTER

> BEEE:A
> Rt :

HIRZEPythonhRIE BEIRENZ —. FIRAIE | AT TRETIEN. R0 A )
PREIR(F. IEIARRIEIATRIR.

a45 !
46-145 =\ !



1 EET - cEan

> HHAR : FUREHEE
o FIREHIAMTR
v VIRRBFEND (vs TFEH , eg. &5 )
v BUIRERS|INOFFE
v —PHIRALEEARRZE AR VEE
v BIRPITHEAEH (vs FAUEHNIFS , e.g. TTH )
o FURIpAFITIA

CE e
I[5], I[-5] FRRSIFSHASIRTER | nFrEEE TR
I[3:6] REIZRS|S5932I5897TE | BIASaiRE6AI7TER | iE | B5IMOFA
I[:10:3] HFIRAIONTTER |, BR3NTEN—TTEH | FENSHALSK

L |
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1 EET (- cEan

> FHRIERE
o ERFIFRBEXRRENFIFRRGE

v BIRIEREREL
o len(list) : IREFIREKE
o max/min(list) : IRESEXE/&/IME
o list(seq) : BRRFIEEMLAFIZR

v FIERGE
¢ listappend(obj) : TEFIERFKRERIITTE
¢ list.count(obj) : FitETRETIFRFHIMANRES
o listreverse() : BIFFHEFIFIZRITER | T : BEIEREXRESIE | ALLEEIREE
o listsort() : HEFIRFIZR |, iF : EIREXRSIE  EHEBIRENE

|
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] 2

> 117 EREENRIEE , SREEESIFFEREREE—/Mistdh , 4 : close_data
= ['aaPL’, 'Ibm’, '"GM'] , HFEUEREBRM , ZHREBWANSAFH— , MEBEIRE
HERBHAXS , WERNFFERLGER () ?
A. str.isdigit()
B. str.upper()
C. strlower()
D. str.capitalize()

> BEBER:B
> [t :
o AN AT FRFERPFREREIPATHHILET ;
EIN BEFREAZRTEPEEALS ;
I CHEERFERNEFEIEEANS ;
®IN DEZERHEEFEAE ;
Fitt , IEFIETTNB,

R-\F
49-145 =\ o

GOLDEN FUTURE

Seze WO
aRE

> FhR :
o FRIERFIMT
isdigit = rr e R a e Eb AT HIEE
isalpha bal ==V S Ly Sl S
isalnum HTF R ER NN FHFE
isspace =T 2 a AT
istitle FrF e R FEEEASEHEMDW
FRANG
isupper FlHr AR RIRAEEEEAE
islower FlrF P RRAREEBNE

2!
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. sH=-HE _;&E =]

> 1.18 EEAZBHRRIEZSHEEH , HIE—MHEMNHERM . EARZSM#ITHAE
HR. HEHERPNZRTH . BFH—H3ZBREARE () ?
A. BHIHEF|
B. EEHAER!
C. ZEMEF
D. HREER

> BEEER A
> B :
o EINAR , fIEEBMIA , IEF.
o EINBH , BHAEFAZREXIERRBHEM , BIZBMHAR , FRERALT.
o EINCH , ZEMEFRHNARRZ MME S EHERAILT .
o EINDH , HAEIERZEF AR Z mMEVEALEA IS Z BRI EHTRER,

L |
51-145 =12 A

sH-H Fod =
e o E

> HiR=  EFIRS

o HAENRZHE

HAPRER F AR A SN R I R NME AN R BNME RESEER
EBHAER FBRGMARAETERZBNS BN S RETEER

BHnErN  FERSMERRHZENEEN S RESSEER
BmiEr  FBERUETERNSEN S RELEER

o FITER:
o HINEF :

|
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. sH=-HE gﬁLﬁ% =]
ol b i (2 EEHE

> 119 StryiRARGELNREE | LT—EASRTRIEIZ () ?
A. try
B. except
C. finally
D. else

> BEEE B

> B :

HEIAR | try AEREE—ESHT.

EIRBH |, except iIBARIEXS AR EF-ERIT.
BEICH |, finallyiIBOLiC AL R EENIT.
DA |, elselBAREAT~ERERHIT.

L |
53-145 =24 Al

i

(e EENE

Sussey GOLDEN FUTURE

try:
# code IEEHITICFT
except ExceptionA:

# code FEAXLEATHIEICHT
except ExceptionB:

# code ZEBIREHTHILEIT

else:
# code TLEHERTLHHIMECH
finally:

# code BFHEETFBRLIHERLAITAIE

|
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. sH=-HE _;&E =]

> 1.20 FHBMUBE2#HTIRERRERNEEF () ?

o A./
e B.//
e C.%

D. divmod(a,b)

> BEEE:C

> B :

EIMASRIEEERT,
PEIB IBRIA R ENEEE,
EIMCHIRIZE | BREREERE.
D AR Bl FIREE9TA.,

L |
55-145 3 o

SRR =
> IR EENEEHT
o EHELIZER
+ FRNECKFD
RNEUE
* FAPNECKIRFR
/ RNECKE | IREIGRGFAE
% B - IR[EIBRIZAIREL
o Hizg
ENEERRE | IRBIZRERIAAEGHANEELRNENER | BERRRL

/1 ﬁﬁi&%&ﬂﬂ%ﬁ%%ﬁi  EEFFROHREL—NERE , WERF

i
B

|
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) sH4=-BHE =
ol Bz ZEHE
> SiRHARE -

o HWERIZER
v BRI ERT | BRFAIRN USRI ERSGER |, eg. 1=, >= ..
v BPIEEFRF | BRANRMIRFGTREERRE—NER (fERRFLRNE—MBIE ) |
e.g. is, is not
v IBEZEFF | BRI TERE |, e.g. =, *=, //= *=..
v IZEEIEEFT | BRELIZIEIEE | e.g. and, or, not
v BRIEER R — M EREEE—TFYH, eg.in notin
o [WIEETFRT vs BINIZERT
v PythonSRBE=1TEARITE : id (BDHIRR ) |, type (£dEsEE ) |, value (1H)
v IERIEEFEX value/BHEAIELER
v BHEEFEXIdEMRIEER

L |
57-145 Sl PN
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> 21ZFHH, AQF, EEHEEXNE , FERSSEFENRZRE , U TBELRRERR
ZEFRZRIBITTZR—RFEZHT () ?

HENREEF

B F

EF 2R I

BIRTUREF

S AbayiviniEd

moON®>

> BEEZE . ABCDE

> B :
ZRTFHREARIE—REESHERERF. WERTFEYE. RTFEUEGE. HEaE
F. B AREF. BFFTS. REAEWE. EIENSHHELSE.

L |
59-145 3 PN

1 EET - cEan

GOLDEN FUTURE
Y
> FIRs

o SHETFRIERN A ZEFRIELMN—RLE -
v SHEEERF MR —E IR |, P am=aRERmAIEF
v EURINEE | WEHAMERTEEE | ARTTE , =ENIESE
v AFEIE  BIBREFHEXECEREENEF |, (UREBEX MR T ENEF
v IRIEEFEURIER
* HEEE
* FIDE
v IEEIREE

|
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> 22 ZFF, AQF, EE(HESZE , HRIF HISFHASXRRIREMEELT , FPBLEH
RERMETRESHIM T , BBAMTLAREBIGTERKBEITPREES () ?
A BESHFELRE
B. H=pRigRAtR
C. st
D. {HZIRISBEREAN
E. {H=SIRIS BRI

> BEEE:BD

L |
61-145 Sl PN

s8-8 & 2 ) =
& e
> fRif -

o EINAR , EREEEREABRTITERXIPRE , ATLARIER,

o EIBH , MEIAEHALT | MISRAKNE TR , ML TR 1EWE | seiEXdiPINEs
TERAUIREK.

o EINCH , HAZ MG L LRINERIEIERRR , MRIMENIE TEL , BiRZLH
HEFESIR |, AREEEIXPAIER.,

o EIDH , MZEEKEIN , FRETIRE—NMA—TENBEZHTIENF) , £—T8
BB SFIEME AN EREX |, SNSRI LARRIXS M E
F.

o EIRESDIEINIER , DIEFBRTLAESEIR,

|
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> RS XSRS
o X : B—M RGBS — R P BN & R o X BRI ZR RS2
o ERNHTIER
v BAER : BRERAYARTRENIRRMIBHIBIE , BIRIMESISEMSEEERIKR , J
BIME TR, BIRME—RIBSE—CREENTRE , Bt STREISENIEREKEE
EIEAR , LB S S L9LIIxS T
v HIN :
o HINMIARREERFENTE , LAOENNIESC B EH EFHINF]
o BINEANFIREESANTEHINE] , BIREH G FEBETENTIIERNNS
o RIBAFIAEEIREY S SRF0EE S MRIAR |, BINRE = E I E AR RS
o (EREINECIIN MR ERIBREAR Z A RES NGO

L |
63-145 3 PN

sH-H Fod =
ol B (o) RIRHE

> MR : fT4Em.  XHERES
o fiTHEM
v ERTEREIEENERBTEMZE™ (underlyings ) MBEZHHGHY
(contracts ) , HEARNSRTERT BRI , Bk, BNIERSE,

o XFIHRHES
v NS RIERREIETHS (BRI ) FiTEm™E (G, ik, Bl
MBS ) DHTHERS. HRBRIIAZS  BERIHZHESHER , Kol
BEEAIE (BehA ) |, JLAXEIMERSEXIZRIBRY. BIMGER  EFFERE
BERRE | MERHEIG FERXE , TLAETER LR —EERIRTE
HATESE N —EHERIRRISEIREIN | INRAE X , BRISHIREIRIEEIREINES
Z PRI T LR MRZERA S TERARK | AR TEAS [R2RIXS.

|
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I..,__I 8 ZENR
> $

2.3
1E
A %ﬁ*a—ﬂxﬂ%@#hﬂ-ﬂDETLE , REEHRZFZ1ES
B. B Z—AZEPET & | IEKIRIRAMKIZZ

C. BIRZ—RAILAE/ M EEZEWN Z AR

D. FiEXRAEMRZZRIEHIEE —ESERRSHUFCLLA

E. SRR Z— R LIRS SR iIzauRant

> BEEE: ABCE

Lk
o SIMXZMEFFCUHIRBLIRERR |, FILEDIEIIAIER.

65-145 Sl

1 EET - cEan

> AR : B

ATXNRZEREERS , RItFEESHEEGES
ERNRFE—RIBERZZFTENRIMNIE | LU EREEIT Z AR ERAE
BENBSHLR/) | EERERRRERITEF

XX ZENMZEEX , BT TIZRERE RN

. H*iﬁﬂ?ﬁzg’mzﬁk , PSR B RS EIR D AT REXI TG A B

[ ] =17

§m§m§m

:ll]f ) Jﬂ}

|
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. sH=-HE ;&% =]

T

> 24 FHP, AQF, EEHEEENE , EHTFIT FiSRIREE~4E50017105IRMITELE
SHMRBENE , LI TERIERRZ () ?

moON®>

> BFEER: BC

> Rt -

w

random.random(size=(500, 10))
numpy.random.randn(500, 10)
numpy.random.normal(size=(500, 10))
numpy.random.sample(size=(500, 10))
numpy.random.exponential(size=(500, 10))

TASBENET=4 5 E : Python FErandomiEERFInumpy &R AR A BB E74E AR R

L |
67-145 Sl N

o= H 5“@% =

>  Numpy THIBENZL

(Functon _____[Description |

seed
permutation
shuffle

rand

randint

randn

binomial
normal
beta
chisquare
gamma

uniform

T

Seed the random number generator

Return a random permutation of a sequence, or return a permuted range
Randomly permute a sequence in place

Draw samples from a uniform distribution

Draw random integers from a given low-to-high range

Draw samples from a normal distribution with mean 0 and standard
deviation 1 (MATLAB-like interface)

Draw samples a binomial distribution

Draw samples from a normal (Gaussian) distribution
Draw samples from a beta distribution

Draw samples from a chi-square distribution

Draw samples from a gamma distribution

Draw samples from a uniform [0, 1) distribution

|
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GOLDEN FUTURE

> 2.5 PythoniESEEAIREMIACE SIETHETW , BBALUTXFPythoniEES# T TH
IRMPLEZIETRRY () ?
A. BT — ME R ANE DT S Z AR E
B. BASEHBHKMMACERESSE
C ZEAFERH
D. —fi&ME , FRPythonfIC++SEMEF—HEIE | PythonfRIBiE TELC+ +1R
E. FHR , #fRA "RKES" A BBAEFENE=SE

> BFEE : ABCE

> Bt :

EIMAS |, PythonT] LUBIS BB RSThk EZURIE | AsortiREE.

BEIBH |, PythonfERE4EHFRCLIBER | IEStRCEREMESINTR.

EINCH |, C++ JavaFFZ BRI EXEEER |, PythonE W ER I LAER,
D , Python2fFES , C++ERIFIES | WP ES—RILERESIR,

EIRET , BUKFFIE | e R D AREMIESRSHIE.

L |
69-145 3 PN

= 7 L=
ol E2ii £ TEHE
> R
e Python 155X
v BRESHEHNERES  HWEEEES  stRERINETSCIISZAITNEE
v PythonZ=2BE I 45 RS(CiaR , C++FlJavaZFESEL iR ChBiL
v C++, JavaFESH , TEFARRESLFIPTESRE | ZEFEERER ;
PythonfZiEes = BITIONTEEFIENTESRE , IHHHRIMN 2RFERBEN
EEIRERY T E
v C++BTHRIFIES | PythonBTHRRES | MBEXAIETRFESERIIREF
HRETXICPURNES |, RES B TIEPAERBIRFEIES. —RmFES
HIEITERESTREFES
v PythonB] LUARHEMENESHRERVER , FLHRAR—FEIKES

|
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> 2.6 RRIRERERMFHINITEMIRERBIHERRIR. ATRIERENGIICEREEIRE
HAIFBHTHERR. HP , WFRAERNLIEESIESAPNER—IF. LITHFHRE
B IERYEGERIERRYRE () ?
A SHAHERPRERAETHRERFIMAKR |, ATLABBRER KB ERNZ RN
B. RAMERTLMEARNRIREBHADRIFGITE. FIa0 : PAEL. 9 REE
C. EF% | EIMESER | FIHREGRIGRLEREITHE
D. {H(Ex , NRMAEREE
E. TR(E—ERTTHEY , FrLABMESEREEEFAT LRI TRSHE , A —EREE

EiEHE

GOLDEN FUTURE

> SEEZE . ABCD
> Bt :
o EXNERIZUEBFLIREF , WHRAEHITMERVEN—M AT, HF |, BEF |, Rk
EFfERNEARBIER S NG SHAER/N. FUEEXK. REEERY BRI,
I EEF LR ERE.

L |
71-145 Sl N

e Sy RENE

GOLDEN FUTURE

> FRER

o FERMREBENIESE
v HHBRIEAR  HREEHEARKRI T LRERIBRERE ; SRAEHEDZIHEERRE
SEEFAKREREK

v B
o ISEKEET : e.g. WSEHE
o FRFIHEHEET 198, PREL..
* DUTIET : (FREREESGEEER
o KI9EETR | FRRENKNGLERIEER
o BFEF : (FREEEEEEZDTFEE |, RERFIEREIERTE

|
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T ) 855

,.,._,p GOLDEN FUTURE
> 2.7 (Rig%e15600001, 600002/ 2 AZERIROELIEINT -

600001 600002
2017-03-31 0.01 2017-03-31 0.04
2017-06-30 0.0 2017-09-30 0.02
2017-12-30 0.20 2017-12-30 -0.01

ARG MEFEUERIDataFrame LAR B s S B TR AESH | NIERRMSIBRLA
()7?

A. pd.concat(dfl, df2, axis=1)

B. pd.concat([df1, df2], axis=1)

C. pd.concat([df1, df2])

D. pd.concat(dfl, df2)

E. pd.merge(dfl, df2, left_index=True, right_index=True, how="outer")

L |
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51 T %) eENE

GOLDEN FUTURE

> SEEE:BE

> BBt -
o %N A, DEFRBEEHEIBEEAN—IMAIERTRAIEA , pd.concatT LT,
o IR CHRIMBEFF , RLAREIASHE;
o %IN B, ELABHHEASEMITEEFHESF , SIEFEELT

> iR

e pd.concat()ERESFHDataFrame
e pd.merge()EE&FDataFrame

it |
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P 52t 5 ‘S RERE

S/
s %755eY GOLDEN FUTURE

> R :
e pd.concat()EREISFHDataFrameERASEL

pd.concat(objs, axis=0, join=‘outer’)

# parameter:

#  objs: FFEANRHFS

#  axis: BHFAME, o9mE , 191ER , BUAAMNEEF

#  join: BHIII , outerNENFHE |, inner NENAZES, BNABF &

# 250

# MEER | \DataFrame

pd.concat([df1l, df2])

# MEAPHEM"DataFrame, F55REFFE
pd.concat([dfl, df2], axis=1)

# MEAPFHEM"DataFrame, F55RENAZE
pd.concat([dfl, df2], axis=1, join=‘inner’)

L |
75-145 Sl N

EiEHE

visey GOLDEN FUTURE

> X

TR -

YAV W

e pd.merge()FEEFDataFrame Xk ERESE

pd.merge(left, right, how='inner', on=None, left_on=None,
right on=None, left index=False, right index=False)

# parameter:

# left: &5&FAIDataFrame

# right: 25885 —DataFrame

#  how: BHAI , outer HEVHEE , innerfIBNATER, ERIABNAREE

#  on:5FHSRRAVIR (ER DataFramehERHIZT! )

# left_on:/flDataFrame&HATSHRAYS

#  right_on:ffllDataFrame&FHATSHRAYS

#  left_index:WIRATrue , NZAMIDataFrame&HATS R index
# right_index:30RATrue , NIGMIDataFrameEF TS HRindex

|
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) s=BE 5 &?; T
ol gz @ggéﬁgﬁgﬁf

> 2.8 ERZRBTMERP , ERRGSRBIORERNMEIRE () ?
A. o
B.B
C. iFmi=
D. sxA[ElEEE
E. SEHoles
> SEZEIE :BCD
> fRiR
o RIEXNEERN , ERREREERE. B. HAREREE. ELERIREE.

77-145 =14

sH-H Fod =
o S Ea-

> HNRE :REE, B, BAEME. EEEHRE
o RENE
< REHE (Volatility ) ESEEATMSAIREIEE , ENAFIGSErBENER , BTR
SRR IR KT

v AR, ERETMBRTRIERERY | BRI AMAE R | RS
REE T NMSRYIREITE R | B R A I REGE,
e B

v BREREBFRAIIEFREL ( Beta coefficient ) , —FXIfuiEEL , FAREENIIREHREES
SHEGTFENRHAINIEIRENIER.
o ERKMEHEER
v X KEEER ( Drawdown ) 2EEEERE—HENREEE | R EERIREANE
KR EEIEEAIRAE , BT ISR EREAYIER.

Di—Dj

v ITEARTTLIFRIEXS : Drawdown = Max (T )
v %&ix: Drawdown AR KEHEE ; D;. Dy AR —RHIImi#E.
o ELLMIFUREL
v EERRURE R SR — RN I R EN S R R EFE RN R RANREL

78-145 =12



o =5t

> 2.9 —fRME , AFREIERE () ?
A. EFRTLAS ARG ERFIT RS EF
B. EF|—EEE LRI LUR D B INERIKIRIK S
C. EFAJLARTHimmanit
D. SEHEFRTLTNRER
E. SEHERRINB R AKEHIAES, Bt LANERSEX S

EiEHE

GOLDEN FUTURE

> SEEI . ABCE
> R
o EIMAR , EFFT LD AKIEEFFITKIEEF , IEF.
° }J%?]FEEQTE MISRoEINRYE R Nl ge B IEF S, EFRZE R AR ES{EHTIZE
7581,
o EIMCH , EFRZZENMANATLUREEZITIZRENE.
° J:%EIJﬁDq:' , FEANEMEREFRITE | FLSRITERNARFEX |, BuknDis

e
o IRINES , U EARIKIERZ BT ERENRER | AMKEHIZES.

L |
79-145 Sl N

ol gi&%ﬂ _ ﬁﬁﬂg

GOLDEN FUTURE
> MRS EFRSE. EFRMS. RitEFR
o EFRIDE
v ENZIERFE R BRHF S RANENMMEHICRIEN | RS AN LA
iH. BENDANEERN (IHEHER ) FIZXEEF (EF ) /iR, B, X
SEF (JHRANER ) RIEEANE XA BRMAREHAEERNAREFEREN |
TR B R RRI B IR AR BRI SR T LAGRENFE |, KRB ENATER
TEMEECREZHMING ; TREEF (KSR ) EEFEEREMAEREMH
AT BRI SRIENHIERT , FRENATE R TEMNECRERRIX.
o EFRYMLR
v R RO EFNMBRIRIERS. RATHIZREE.
o FER
v FHERNRBENEIYHREEHTRIT O ITHEMZ £, MITEXTEAHTER
20, AGGENEEERHTOTRLIESENRSZ. 5, BN (MEE)
RIESHEASHRFRE | T RENFHIREEERINEWAK , ELHE
SHNMTEREBH DT EETLABERINERIAHEIE R | BIRLE T RFEHEXR.

|
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P 2535t

> HLRGRE :
o HEMIFINSEE
v ERMZINS5ETFER KRS (BIE ). F5E8. ERESE. EFE L
RiEEfEEE R,
o EFRFHKE
v ENRZBA DRI
v —Z2EIER , BIEESISEZ BHTER ;
v ZRWHEMIARBMGZE. AEEME. ARTSZENNERITER , i
MANMERS , BEF , RIBEENSIAR , NEXZX D HEREF. Bmk
EFNFIEHREF =,

L |
81-145 Sl N

sH-H Fod =
ol B (e) EEWE

> 210 fERIgIITRYE D , ERBLRSEIE () ?
o ABDLIE
B. ERFFE] LR
C. XN/ =LER
D. B iR
E. RANIEIRLER
> BEEEE : ABCDE
> B :
o EIMAF , FEEAE—EREFLLFILEERTFER.
o IEIBH , EREMMERKDN . BMEABF S ZENIER AR ERNAL , HINEEAF)
AEEBEESPREENFECTE.
o IEINCH , IRIEIE. BHFEXRBMNIRELRBR.
o EINDH , HAZIELHERBIRNTEITLEE.
o IEIMEH , RIERAIEIRE HIYESRE LLE.

|
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o =5t

> MR :
o HRILER/IHIRERRS

v Bott  IREEANE—Et AT E LR/ IR E

v BRNIRIRLER | BHREFHLERIES | NS REBFI (AT IRMETIZEEE LR
BE , MERERAERNNREILREME | KBS —BEFe |, BFE
REBEMIBRR R NS |

v IRIERADITSHEAREST , XA BMNMESSIILLER/ LHR

v IREFAEIRRENES LR/ IHR

L |
83-145 3 PN
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P WA f
AL (- cEaE

> 3.1 eEXIEEDigEEmEEHDataFrameZiEXBIH 2 Astock data, Hindex’y
values ARIRERKFZEFEUE | BBPEURUNTE. MEEFTENE L iZEERIRE
ROELE |, FREEARYREERE ?

ARERICES |

PE

600001
600004
600005
600006
600007

>

W

SEEE:

6.68
21.75
75.85
66.71
23.77

len(stock_data)

L |
85-145 3 o

= EET (- cEan

> SEHREHERE
o FEHNERE

EEN

tuple
str
list
dict
int
float
type
round
len

print

Bl EdE (L HTTAH
BIEEAE L NFITER
BIEEAEIL TR

Bl EAE L BE
AL

HUER
MENISRIEE
REFRHEUERNE
IREIISRISE
HIsEX =

EER
zip

enumerate JZE I ZEZN
reversed

o TRTFEAER
open FIFF S

sorted HER

format FRIBEEI
help ERAS RN

|
86-145 3 A
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MiEEE  EBE

> 3.2 BHIFERIRTRR20165£10A1HE20165F10 331 HAYSHILRHHERE
{'2016/10/10"12.57, '2016/10/11":12.58, '2016/10/12":12.53, '2016/10/13"12.47,
'2016/10/14":12.51, '2016/10/17":12.35, '2016/10/18"12.41, '2016/10/19":12.35,
'2016/10/20:12.37, '2016/10/21":12.38, '2016/10/24":12.59, '2016/10/25":12.41,
'2016/10/26":12.39, '2016/10/27":12.26, '2016/10/28"12.32, '2016/10/31":12.35}

isfEAPandashySeries&iiR SR ESEFITEHITENN LIZBREEZ RIS BT

P8R,
87-145 34 A
7 5&?. =
ol S 2, BEAE
> BEEER:

import pandas as pd

data = pd.Series(
{'2016/10/10"12.57, '2016/10/11":12.58, '2016/10/12"12.53, '2016/10/13":12.47,

'2016/10/14":12.51, '2016/10/17":12.35, '2016/10/18"12.41, '2016/10/19"12.35,
'2016/10/20:12.37, '2016/10/21":12.38, '2016/10/24":12.59, '2016/10/25"12.41,
'2016/10/26":12.39, '2016/10/27":12.26, '2016/10/28":12.32, '2016/10/31":12.35}

)
print(data.rolling(5).mean())

88-145 =14



, seam Fd T
g EEOEL A

=

iHe
e pandas.Series FHEIZE :

v 1Bi% : pandas.Series(data, index)

v FESHdataSEuEE Rarray-likesgdict
e rolling/5ix{EHA :

v 18X : pandas.Series.rolling(window).apply_func()

v windowZ iR RRFZaNE ORIA/)

v rolling7ZiEARSIRERollingXt5: , HF—PitERER S A RERapply_functionfEFl

v EBapply_function : sum() / mean() ...

v AL Gapply(7DiEERBEN KL
o HAIEIRTE

v BRfEfREEA LB pandasBEIN8ESE |, LhilB a9t &

. ERSFEILIET talibe R T Ea ]

>

)

L |
89-145 =24 Al

&&8 &?;. =
=1 CET - cEan
1R

> K0iF :

o pandasEAREUELEND
v Series
v DataFrame

o Hftipandasz{lrgix
v groupby()
v resample()

v R SRR SRR SRR

|
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GOLDEN FUTURE

> 3.3 ZEFRIBERSNXZZREBRRIDERNRIEZ— , FH , AQF , ESHEEEE , IEERT
SEFEIRRE , EXdfApandas.DataFrame#§iE , BRREUEATE :

LCAP PE REVS20

000001 25.4104 7.3031 0.9322
000002 25.1213 5.9634  0.9236
000004 20.7556 311.7743 1.0415
000005 21.4881 3352534  0.9438
000006 22.4981 9.2826  0.8973

MEGFiEHEPE<=20HLCAP>=20ELCAP< =25908Z(LH3 , SR EHERLEE , HISEREEE
chosen_stock codesZTEH,
SBEEXR .
chosen_stock _codes = df[(df.PE<=20)
& (df.LCAP>=20)
& (df.LCAP<=25)].index

91-145 Sl

EiEHE

GOLDEN FUTURE

=1 EE T

> fBiF :

pandas #iEtNH . FEHZBEB&. |&EE , FEEREESE , RANREES AR | B
WaIPASRY : (df.LCAP>=20) & (df.LCAP<=25) , BIEHERKANBRENE | FfiLREREE
1Z.index3KEY,

> A=
e pandas.DataFrame_tf#fbool{EZ3|
o BEEHFSE |

92-145 =14
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GOLDEN FUTURE

> 3.4 BERsEMEENERSEMIREESERANRZRE BTN TR HIER SR
B, ROZF AFEHMESRISHTER ?

FEZRITHIAHE : 10FHHKIIGRSFIINESERER , BHIGHIRRTR | FEHREETTR
MBI RS,

> BEEER:

REMEZRAE , (AREMBEE | ATARISAZEM=ZE KRS | EiilamEs , R
HINSIE , MRS ZERR R TEN N ERIBRZS.

L |
93-145 3 PN

s Fod =
s EEOEL LA

> 3.5 Billdata.txt3{EREFEEIRIT -
date,open,close,high,low,volume,code
2015-04-10,10.806,11.236,11.261,10.742,4515434.0,600000
2015-04-13,11.531,11.556,11.845,11.293,5814065.0,600000
2015-04-14,11.556,11.466,11.563,11.255,3728370.0,600000

1BE— RSB HRIZHEEN—pandas.DataFramesHig & HHA%IHindex,
> BEEER:
import pandas as pd
df = pd.read_csv('data.txt’, index_col=0)
> B :
o pd.read_csviRERTFIFtxtFlcsvIZHAVEEN | IEENEESRIR EIDataFrame#iEs_Ey,
e {FHMpd.read_csviR#HET , AliEITindex_col2#ng BB H—75I{E/gDataFrameflindex , ItERR
index_col=02 .28 5%E—7%! , BidateF{EAAindex,

|
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B ‘e
@ £ 2Enn

IH : import, pandas.read_csv()EfE}
e import

v Import@aIHUTHNER , B MERWSREELS —NEER  MARREHIENER |,
MmEAdUREREINF , HIEREdefzhEF , BEHRITIERE , PythonfldTEIIX
Jﬂ”iﬁ@ F2BHTRENT , WEARIRRIIZER , HEIFXINAYIimportafromiEaH

175 , ZEILAER. EaXEF ‘as’ —efER , LUSERENX —1 515

° pandas read_csv()REFFERSENEB
v BREYRE : pandas.read_csv ( filepath_or_buffer, sep= *," , delimiter=None,

header= ‘infer’ , names=None, index_col=None, usecols=None )

v filepath_or_buffer : X{4HEERSEUBEEFHLE

95-145 =14

e pandas.read_csv()REFERSEHNE

v sep : IEEDIRFF  WRAR T TS, BNERESHE ;

v delimiter : BFRFF , BIEDIRFT  NRIBEZSE , WsepSEKA ;

v header : TSEﬁ%ﬂIﬁH%Vﬁ?QﬁU% , BUEFHIARTTEL. WMERXMHFHiRBETIE |, WEGAAO0 ,
BNZEANone, WNRBAFAIZE header=0 iSEHIREERFETIE ;

v names : FITFERIFIBHIER , NREIEUHFFIRBTIRRIT , IEEHRIT header
= None ;

v index_col : FI{EITR5 RI5RSHEFE ;

v usecols : IREI—PMEUBFE | 1Z5IFRPIELRET AN EISGFRIRE ( 5 0T

LISIMWRFERERYS ) BiE BFAHEAX M HRIFIE,

96-145 =14
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ol gz
> FHRHARE : importfifromiyZEsl, DataFrame
e importfifromAY=E3!
v ImMportSEREMER | MIUHITENX B BEEBHEN T ES ; fromiGIREN ( 3&
s ) ERESENETESR
e DataFrame

v DataFrameZRm— M RISEREIREN | FHEHBFRVSIRMARSERISIE |

L |
97-145 Sl N

EiEHE

GOLDEN FUTURE

> 3.6 iIBEN— 1 ififlcalculate information_ratio(return_data),&#{return_datal
pandas.DataFrame3&BE{IE , return_datafidaily_return3I|&@ &7 EE~=AIBIERZR(F
B, benchmark_daily_returnfI8& 7t EEBILERRSIEEENAREEER |
return_datar]gERIEIREMIMTE :

benchmark_daily_return daily_return

2018-01-01 0.01 0.02

2018-01-02 -0.02 0.06

2018-01-03 0.01 0.10

2018-01-04 0.03 0.03
> BEEER:

def calculate_information_ratio(return_data):
std = (return_data['daily_return']-return_data['benchmark_daily_return']).std()
return (return_data['daily_return'] -
return_data['benchmark_daily_return']).mean()/std
> [t -
o FREEMNERGNE : defXEF. BHEA. &8 §S. fHE. RENE,

|
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S/
\4“,_.,9“-* GOLDEN FUTURE

> FRs : /(. (EEELZE (Information Ratio )

def <name>(argl, arg2, ... argN ):

return <value>

o RHE—MERIVERSHEMY  EENXREHET , def IFOKIE— M RENSAHEMES
—NEER | def IBA—MRAMNSUILF7R |, def NEITEN TREE , WELSTRESR
HERSHEETONHLLRIZE (BERRIRARS ) | BfTUESKRILRRE—MY
fBR , XTMABEREEHSG R (SENREESRLERN—T ) , FIRTEHED FTBR,
return QR LATERREREARFRUEAIEITHIL | RREBRVER | FIGERIREIZERE
AR | returniEERAIERY , IRKEHN , BAREUS SR ToREERITER.

99-145 =14

. s Fod =
s EEOEL LA

> HIiRiAEE : lambda
e lambda Fix=;
v lambda GIE—NIREBEEAERIRE] , BeJLAR lambda FAEIEEREL , X

—INRERIHBREE X NBEIE X E—% def IBARBETIERIES . XBE— IR
[SESEN P

v lambdafy—fF/EXHEF lambda , ZIFR— 1 EENEE (55— def SLEBHRHA
TESTEERAIISHGIRRERMN ) | RIRNE—ES | ZRR—FER

v lambda argumentl, argument2,... argumentN : expression using arguments

100-145 =14



B ‘el i
AL (- cEaE

> 3.7 isApandas—XEEREBHLABFREE(F/ODataFramefIindex , E3K : BIEIRER :
X |, EIRIE : 201843H18H , BIEMKE : 5000K. ( BiZiREISAPandastl
Numpy )

> BEEE:
pd.date_range('2018-03-18', periods=5000)

L |
101-145 Sl N

. s Fod =
1 A (- sEaE

> FHR=NIGRE
e pandas.date_rangelREN B HSEL
FATF4EREE eEmZERNDatetimelndex

pd.date_range(start, end, periods, freq, closed)
# parameter:

# start: #IEHEA

# end: #E(1EHEHR

# periods: HEHAEX

#  freq: 3, BUAA’D’

# 245

# F742018-01-01%2018-01-08HjMDatetimeIndex
pd.date_range(start='2018-01-01', end='2018-01-08")
pd.date_range(start='2018-01-01"', periods=8)

# 7=42018-01-01%2018-01-02 2hourfiiEEAIDatetimeIndex
pd.date_range(start='2018-01-01', end='2018-01-02', freq='2H")

|
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3 GOLDEN FUTURE

> 3.8 E#llsignal['MA_5'15l#signal['MA_20'1533I7=% 7 E47495 HfN20 i3z Fi9%:49
(&, signalZfPEURMNMTE. MERF=E—FIFHREIRIEIZBESHEFEsignalFmiEn—75
L . FI'&FAposition , L5AMIFREXTF20HI9%ER , (FSFTIEERL ; H5AIKENTF
FF20819%(ERT , (ESFIENER-1. BEESHIMLE ( SEiEFIS A Pandastl

Numpy) .
> SEEER:. MA_5 MA_20
signal['position'] = np.where(signal['MA_5'] > 2018-01-01 15 10
signal['MA_20'], 1, -1)
2018-01-02 13 1"
> BRI 2018-01-03 10 12
numpy.where()BREIRITHRERIRIE KX IEHRHITIE 2018-01-04 10 13
=) N E E=EE
?E I %ﬁﬁ?@lﬂ“ﬂ*iq:FngX%{n?o 2018'01'05 13 12
n;\F
103-145 =1} :

EiEHE

GOLDEN FUTURE

e numpy.where()ERZ] :
v 18i% : numpy.where(condition, x,y]
v IfgE : iRfEconditionBVEEER , ZHconditionIERNREIXFITE, BUIREYH
pIvES
v NARE | FERIEREEIERIF TR SR EUER
e pandas.DataFrame fEN—FIFH{E
v 187% : df[ ‘'new_column’ ] = new_value

v NS EYRERIMmAsEERdf .new_column

it |
104-145 =1} SELCAY
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> 3.9 ERREIER  FEFREENEREFFHXEHamRAfactor_data, ARHEAUT :
\n6.23,5.34,7.23, ... ,3.65,8.93\n'

S J—JEE’Q'MtZID‘F’fQT
['6.23", '5.34','7.23', ..., '3.65', '8.93']

NsERRCRR A ?

factor_data.strip().split(',')

105-145 =14

() 2BNE

 Srsm

string.capitalize() BFEAE

string.lower() FRHBETHNG
string.expandtabs() BFREP\EE TS
string.replace() RIS RIERIEFRF
string.split() B EDIRFFE=RERDE
string.strip() IR F AL RIS ERIFRT
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> 3.10 i5¥h2ifElsort_change(return_data)fIEN , E2#return_data—4*
pandas.Series g , ES|IERIRENEFTH | HUEEIREXINMAIZKERIGETE | SR EuE
TE. #HERITNEERIEE S HEKIERALI0RIZERENBHFFETIERR,

def sort_change(return_data): 600001 0.0100
# your code here 600002 -0.0100
600003 0. 0700

600004 0. 0500

> BEEXR: 600005  0.0200
600006 0.0190
def sort_change(return_data): 600007 -0.0121

sorted_change =
return_data.sort_values(ascending=True)
return list(sorted_change.index[:10])

107-145 Sl

s Fod =
priEEE  EEGEL A
>

RS -
e pandas FURLEITHEF
v .sort_values()75;%
v HIFRE—REGAFF | EEEFHEF I LUEES #ascending=False
o RENZES|EFIBFF : dfindex
e pandasEiEI A
o (FANBRHist()EpandasEiEEtgrEir list

|
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visey GOLDEN FUTURE

> HIFRGERE -
o HftbpandasHEFraix
v dfsort_values(by = ['coll’, 'col2']) # IRIESHIHITHER
v dfsort_index() # {RIEZRSIHIF

L |
109-145 3 o

=1 CET - cEan

OB

> 3.11 RREEFEEEIELAF AT | FHBARENE | FHREAETFEIRE

factor_data = {

'600001:10, '600002":-5, '600003":0,

'600004":-1, '600005":3, '600006":5,

}

ERENBIENEEAHEXTORREH R EZTREFE— isth,

> BEEER:

chosen_stocks = [code for code in factor_data if factor_data[code] > 0]

|
110-145 3 A
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> FRtR -
e SRR , Fiu -

chosen_stocks = []
for code in factor_data:
if factor_data[code] > @:
chosen_stocks.append(code)

> FRER
o FHZRSG|
o FUSRREMT

111-145 =24

Sussey GOLDEN FUTURE

o )

> FIRs
FHZRT|
BT E SRR E N B

# Bl

dict_ = {'600001':1, '600002':2}
# FREVE’ 600001° XIR{E

dict ['600001']

112-145 Sl



, seam Fd T
s WL

=
> 0

o FUSRREMT
HIERRET R R AR NIt 75 =0

)

# 1 BIETZRAET

chosen_stocks = [code for code in factor_data if factor_data[code] > 0]

# FIRIBTRES LTI TZIER ( RIS )
chosen_stocks = []
for code in factor_data:
if factor_data[code] > ©:
chosen_stocks.append(code)

L |
113-145 Sl &

&&8 &?;. =
= EET (- cEan
1R

> HR :
o HbRRSE
BBpandas/iSeries#iiEsEIAIboo{EZRS |SCHL

import pandas as pd

# BlEESeries
factor_data = {
'600001':10, '600002':-5, '600003':0,
'600004"':-1, '600005':3, '600006':5,
}

factor_data_series = pd.Series(factor_data)

# P TIRIRIRENAREEAS

chosen_stocks = list(factor_data series[factor_data series>@].index)
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stcaE ‘0
T - eEaE

>312$m,mx E%&Eﬁ“ﬂ N R BREMEFIU R Z [T §E ﬁriﬂﬂgo
QRRERHRATI , S—RIRERRETIL.

L,L'F7‘J2018£ﬁ1)% J:=|=)% ZHEUTI R EEHITENEYE
{'2018/01/02':7.74, '2018/01/03':7.88, '2018/01/04':8.12,
'2018/01/05:7.92, '2018/01/08":7.95, '2018/01/09":7.9,
'2018/01/10":7.82, '2018/01/11":7.81, '2018/01/12':7.74,
'2018/01/15':7.56)
AT 201818 ¥ Bz T iR ES HWEN EUE
{'2018/01/02:9.81, '2018/01/03":9.73, '2018/01/04":9.75,
'2018/01/059.77, '2018/01/08':10.01, '2018/01/09"9.97,
'2018/01/10:9.69, '2018/01/11:9.72, '2018/01/12":9.73,
'2018/01/15':9.94}
(1) EREEHMABRERMITEENAR (FEEEmzIE. Bf0na ) ;
(2) BREITERREM pearsonfBX R EHIAEL,

115-145 Sl
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GOLDEN FUTURE

> BEEE:

\

# F—ASEEER
import pandas as pd
import matplotlib.pyplot as plt

# EEER

data_textile = pd.Series(

{'2018/01/02':7.74, '2018/01/03':7.88, '2018/01/04':8.12,
'2018/01/05':7.92, '2018/01/08':7.95, '2018/01/09':7.9,
'2018/01/10':7.82, '2018/01/11':7.81, '2018/01/12':7.74,

'2018/01/15':7.56}
)
data_textile.index = pd.to_datetime(data_textile.index)
data_clothing = pd.Series(

{'2018/01/02':9.81, '2018/01/03':9.73, '2018/01/04':9.75,
'2018/01/05':9.77, '2018/01/08':10.01, '2018/01/09':9.97,
'2018/01/10':9.69, '2018/01/11':9.72, '2018/01/12':9.73,
'2018/01/15':9.94}

)
data_clothing.index = pd.to_datetime(data_clothing.index)
116-145 =14
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# RE

plt.plot(data_textile, 'ro-',label="XX stock in textile industry')
plt.plot(data_clothing, 'bo-',label="'XX stock in clothing industry')
plt.legend()

plt.xticks(rotation=45)

plt.show()

# B_ESEER
data_textile.corr(data_clothing)

> R :

FHgFEESeries Kzindex#{t, JsDatetimelndex
LERBRESERE

BgigE

Series.corrf AT EEX R

L |
117-145 Sl N

Pl i e

> R :
o FHAQIESeriesKindextE{tADatetimelndex
Bid A pd.Series() R HENFELEIZESSeries , BIFERT=FHAYEGHE(L ISeriestlindex ,
FHIRY BB 9SeriesHvalues

(o) REHE

5/
875755 GOLDEN FUTURE

2018/01/02 7. 74
# BliFESeries 2018/01/03  7.88
data_textile = pd.Series( 2018/01f04 8.1z
{'2018/01/02':7.74, '2018/01/03':7.88, 2018/01/05  T.82
'2018/01/04':8.12, 2n1g/o1/08 7. 895
'2018/01/05' :7.92, '2018/01/08"':7.95, ggigﬁgijgg e
'2018/01/09":7.9, 2018/01/11 7.8l
'2018/01/10':7.82, '2018/01/11':7.81, 2018/01/12 7. 74
'2018/01/12':7.74, 2018/01/15 7.5
'2018/01/15':7.56} dtype: fleatBd

)
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= *’ GOLDEN FUTURE
A3
> FRsR

o FHifFESeriesindextE{t,/9Datetimelndex
Bid[pd.to_datetime()REFEN—IFF , BRRMENFFEFFELS
DatetimelndexH{ERNZES|

# JBdata_textile.indexi@idpd.to_datetimeRRZEEE{tADatetimeIndex/FlIEIIEHS
# TRESERSeriestindex

data_textile.index = pd.to_datetime(data_textile.index)

o RERENESHIRE

# RE

# Bld ‘ro-’. ‘bo-’FERIZELIFIEE

# J‘Eﬁlabeluéﬂuglwgﬂ

plt.plot(data_textile, 'ro-',label='XX stock in textile industry')
plt.plot(data_clothing, 'bo-',label='XX stock in clothing industry

L |
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> #Rs
o BlFiRE

# IRETREH
plt.legend()

# IRERTXHZIE |, B rotationS R EZIE SR IEsE45EH RS
plt.xticks(rotation=45)

# BRER

plt.show()

e Series.corrFEITERXRE

# HHEBEXRHY
data_textile.corr(data_clothing)

|
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. BREplt.plot0ES%L

' coorB BRSO

[ H'r’:red, ‘g’:green, ‘b’:blue,
alpha REERE 4 g8

sl R EEIETR m linestyle2%{ : ﬁﬁﬁ#—:fﬁ?f—’f%ugé%
color BEME 2, a0~ sLsk , R
e e n markerBH : ERUSETHEQETL
marker iﬁ%;ﬁ%%ﬁ}&)ﬁﬁ?% *&;En\\ﬂ:/'lk pu’o’ HI\\\ 1 v 5 *r__l—F
=
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= EET (- cEan

> HHRMRRE :
o (FEApYplotERAERELEHIARSKEE]
o {FMpyplotifBEEEE =

B EH B E

I

plt.plot T ZRE] plt.legend FE=EH
plt.bar SRHIFTE plt.xticks IREXIMZIE
scatter e plt.show EBRE&
plt.hist HETE plt.grid  F/RMIE
plt.pie RHEITHRE pltxlim  IREXIHEE

plt.boxplot #&HIFEFE
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# F3ikl

data_textile =

}

'2018/01/02"':7.
'2018/01/05":7.
'2018/01/10":7.

{

'2018/01/15":

data_clothing =
'2018/01/02":
'2018/01/05":
'2018/01/10":
'2018/01/15":

=1 EET -

> HhRia

{

: HIROIRES

74,
92,
82,

7.56

O OV VvV v

.81,
.77,
.69,
.94

'2018/01/03"
'2018/01/08'
'2018/01/11"

'2018/01/03"'
'2018/01/08"
'2018/01/11"

:7.88,
:7.95,
:7.81,

:9.73,
:10.01,
:9.72,

123-145

'2018/01/04"'
'2018/01/09'
'2018/01/12':7.74,

:8.12,
:7.9,

'2018/01/04':9.75,

'2018/01/09':9.97,

'2018/01/12':9.73,

i
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T lﬁﬁ%ﬁ B RiE , FtEFESHAEmSH UL,

# ikl

LREERD

import matplotlib.pyplot as plt

plt.

plt.

plt.
.xticks(rotation=45)

plt

plt.

plot(

data_textile.keys(),

data_textile.values(),
label="XX stock in textile industry'’

plot(

data_clothing.keys(),
data_clothing.values(),
label="XX stock in clothing industry'’

legend()

show()
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# J3i%2 : BUECIER D

import pandas as pd

data_textile = pd.Series(

{'2018/01/02':7.74, '2018/01/03':7.88, '2018/01/04':8.12,
'2018/01/05':7.92, '2018/01/08':7.95, '2018/01/09':7.9,
'2018/01/10':7.82, '2018/01/11':7.81, '2018/01/12':7.74,
'2018/01/15':7.56}

)

data_clothing = pd.Series(

{'2018/01/02"':9.81, '2018/01/03':9.73, '2018/01/04':9.75,
'2018/01/05':9.77, '2018/01/08':10.01, '2018/01/09':9.97,
'2018/01/10':9.69, '2018/01/11':9.72, '2018/01/12':9.73,
'2018/01/15':9.94}
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# 73R2  REERD
import matplotlib.pyplot as plt

data_textile.plot(

xticks=range(10),

label="XX stock in textile industry'
)
data_clothing.plot(

xticks=range(10),

label="XX stock in clothing industry'

plt.legend()

plt.xticks(rotation=45)
plt.show()
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> 3.13 542 PositionZEEXAINIE. EKiZXKEIERISLHIHB _trade_records/EtE.,
_trade_recordsEUREENIATIFR | FIRRFEARTIZZICRRITA , ;TAHEIE/A(code,
amount, time) $EINIRBZZENRES , XZEHEFEHER , HARRZZHEIELEAN |, 7H
£, Position¥IREB— 1"Hixadd record , add_record(self , record)FiZi§RXHicH

recordiiINZ] trade recordsE &,
class Position():
def _init__(self):

# your codes here

def add_record(self, record):
# your codes here
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(S eENE

class Position():
def _init__(self):
self._trade_records =[]

def add_record(self, record):
self._trade_records.append(record)

> MR :
o FENX. _init_FEENX. AEENX
e listappendisik
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o KEX. _init_ITEEN. FTEENX. LHIEMIRE

# REN , FEfclassIBAIENR
class Position():

# __init_ ARYMCIORECIELAIIZET , BEEEPERFIRIWBIIREITE
# ZREVEE—MENselfBE1 , KFEOIEAISLAI
def __init_ (self):

# SCHIEMHANR EFNEEES T LB self. attributefY =L
# WIIRCSEBIRY_trade_records/BiE | IREATHIER

self._trade_records = []

# ENEFITZER , RMURBNEN TR | RAIRLHITEENIE—NSETIZ
# Hself
# {FHself.attribute¥£HY
def add_record(self, record):
self. trade records.append(record)

L |
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> 31430, AQF, REAESEE  EHTRRARNRERERTRHE , HATMR
EHiEstock_datalil FE :

E(FEHDataFrame groupbyii ARAME3Estock_data
FRENHH BT PERIBR A EFIZ T ROESR/IMED Bllds
2 Hpe_maxFlroe_min, BZmSHEMNLIE. stock2 industryl 15 0.07

stock3 industry2 5 -0.01

industry PE ROE

stock1 industryl 30 0.05

stock4 industryl 20 0.10

stock5 industry2 8 0.03

pe_max = stock data.groupby('industry').apply(lambda
df:df[ "PE'].max())
roe_min = stock data.groupby('industry').apply(lambda
df:df['ROE'].min())
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> fRR -

o EStiEidDataFrame.groupby()75iEEIiEGroupby ISRt |, BISE— NSELREIEND
PrrERYSY |, IHANERR industry FIWE A ETRE,

o BlEGroupby¥i5fs , (EAGroupby.apply()75iEBETENRERIG TS 0 EERIFE
EHITIEE | MEANREDFERlambdatZAIER REL.

> #Rs

Groupby5i&RIE
Groupby3igelE
Groupby.apply() 75 &HIfER
LambdaER REHICIEE
DataFramef9Z=5 | Miz&

L |
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&&8 &?;. =
Z)aEun

> ﬁu‘n\ll\\ :
e Groupby5iLRE

= industry T3R5

industry |PE ROE
. RAZ4MY PEE

industry| PE ROE stock1| industryl |30 0.05 %Xgﬂﬁﬁgé#ﬁjc
stock1 | industry1| 30 0.05 stock2| industryl |15 0.07

i stock4| industry1 |20 0.10 =
stock2 | industry1| 15 0.07 < Ty \ industry? 30

stock3 | industry2| 5 -0.01 / industry2 8

stock4 | industry1| 20 0.10 industry PE ROE

stock5 | industry2| 8 0.03 stock3| industry2 | 5 -0.01

stockd| industry2 [ 8 0.03
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> R :
e GroupbyXJselz#

import pandas as pd
stock _data = pd.DataFrame(
[["industryl', 30, 0.05],
["industryl', 15, 0.07],
["industry2', 5, -0.01],
[ "industryl', 20, 0.10],
["industry2', 8, 0.03]],
index=["'stockl', ‘'stock2', 'stock3', ‘'stock4', 'stock5'],
columns=["'industry', 'PE', 'ROE']
)

stock_data.groupby('industry"') # BN BIEADEIYE

<pandas.core.groupby.DataFrameGroupBy object at
0x0000000VOBO7EA20>

L |
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P 2 SBuN

> ﬁu‘n\ll‘\ :
o GroupbyXSERGE

Groupby X3S i% sk

.describe() m  Groupby.apply(func, *args, **kwargs)
mean() A LUBIT e N— R E func RELS ]
gptEe BT EXI E SO SIETRLR,
Jebi S funch B SE AT BT tupleay 3251
std) TEapply P TIRE,
.min()
—fgigfery PPVl
= -agg()
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o lambdatZERREL : TFATRIEERRE
# T

lambda x: x**2

# XfpandasfDataF rameHUBEIIBITERS FRISPEFIRIEURE
lambda df: df['PE']

# YfpandasfiDataFrameZUEEIIEIT RS FREPEFIEHEREIZS IR AE
Lambda df: df['PE'].max()

L |
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> HERIARE :

o GroupbyXygoAHST

import pandas as pd
stock_data = pd.DataFrame(
[['industryl', 30, 0.05],
"industryl', 15, 0.07],
"industry2', 5, -0.01],
"industryl', 20, 0.10],
"industry2', 8, 0.03]],
index=['stockl', 'stock2', 'stock3', 'stock4', 'stock5'],
columns=["'industry', 'PE', 'ROE']

— e e

)
stock_data.groupby('industry") # BTN BIEADBUIE

stock_data.groupby(stock data['industry']) # LIR—FIEURIEAD AR
stock_data.groupby(['A', 'B', 'B', 'B', 'A']) # G NINEREEHIT DA
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> AR :
o GroupbySISAH#ITERS|

import pandas as pd
stock_data = pd.DataFrame(
[["industryl', 30, 0.05],
"industryl', 15, 0.07],
"industry2', 5, -0.01],
‘industryl', 20, 0.10],
"industry2', 8, 0.03]],
index=["'stockl', 'stock2', 'stock3', 'stock4', 'stock5'],
columns=["industry', 'PE', 'ROE']

/e e

)

stock_data.groupby('industry')['PE'] # YJGroupbyXIEIHITERS ZR1BPES ,
# IEEHI3/9GroupbyXI5R

L |
137-145 =12 A

[ &8 5 &E =
1 EET (- sEaE
> HHRMARE

o GroupbyXSRAIHITRS| , ELEREATLAEZMT5ISCHL,

# DT PeRSSAEFI

# Il BE
# EERBREPTRPESIEIRBR B KEITE
pe_max = stock data.groupby('industry').apply(lambda df:df['PE'].max())

# B2 : fEgroupbyXdgR FifH{TERS|
# fEgroupbyXIR EHTEHRS FITER S ENHEKE
pe_max = stock_data.groupby('industry')['PE"'].max()

# HI3 | B RDERKNEZ SN EEREIEHITERS
pe_max = stock_data.groupby('industry').max()['PE"]

|
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> 3.15 BfldfApandasrhfiiDataFrame#{iE , df['close'|Fh{EiE T FE~HISANMISEUE |
dfFE5 |0 BHRRIAEZERSI.
(1) BEdfRRII—%1E achangefNEdRE | ItEE-BHIEREHEFRIZS ;
(2)BRE (1) P8R | i ERF TR EIKENE ;
(3) HBEZR-HNEBAKER , FTLAEA (1) [IEHEER ;
(4) IHEZR-NHESR , BMEHTXRFIZERA% , SFR252KiHE.

> BEEE:
(1) dff'change’] = df'close'].pct_change()
(2) std = df['change’].std()
( 3) month_change = (df['change’]+1).resample('M’).prod()-1
(4 ) sharpe_ratio = (df['change’]l.mean() - 0.04/252)/std
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. s Fod =
1 A (- sEaE

> [t :
(1) BWE=R = (HENE - s—BMNt& ) / BI—BN1E,
(2) tEETE |, ER.std()EiE.
(3) resample()&Rigl , NARRRIKFRESEESENBNEESIENREGREL.
(4 ) sharpe_ratioit& , 2FFHERBRRNOIERER , KT XIEFIZR,

> HRR :
o AWEmFItE. BlEFItE (Hig)
o THEDLL. IREETE (K15)
o resampleZEXtf (K13)
e sharpe ratioit# (Eig)
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o HIWHmFMMAWZERZBANXR (RIgEHEHB30X)

° Rmonthi + 1 — Pmonthi — Pmonth i,30

Pmonthi-1 Pmonth i—1,30
Pmonth i,1 . Pmonth i,2 . Pmonth i,3 Pmonth i,29 . Pmonth i,30

Pmonth i—1,30 Pmonth i,1 Pmonth i,2 Pmonth i,28 Pmonth i,29

= (1 + "month i,1) : (1 + Tmonth i,2) : (1 + Tmontn i,3) (1 + "montn i,29)

: (1 + Tmontn i,30)
EEP 1 Rmonthi %EU_THﬁJ\ | H’\Jg WELIS

Prontn iy B0 158 1 HREN , EEUFTSLALSEHE
Tmonen i1 A0 1 55 1 BRYEKE@R , BB SLALEEHE

Ex |
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o TENEDLL. WWEETE (18)
# EEATIERSIE

import pandas as pd

import numpy as np

df = pd.DataFrame(
np.random.randn(100),
index=pd.date_range('2018-01-01', periods=100),
columns=['close'],

>

=

)

# TEES T URAEERRN. pct_change ) ESER. shift ) AESBAKER
# BAHEHITITE

# Tkl IRRERITERKER

df['change'] = df['close'].pct_change()

# 7k ERATHERKEE

df['change2'] = df['close']/df['close'].shift() - 1

|
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o THED. WWEEHE (D)

# 13353 IR AITE HWESR A ER . divEi AR B/ REEER
df ['change2'] = df'close’].div(df['close'].shift()) - 1

# LA B3RS SE AWERITE | BESLIWEIARRE |, 5iE3ETEERR

)

/|

# TNEETTERE
# R std) AT E R WERINEE
std = df['change’].std()

o .resampleEXtE
L1447
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> ﬁu‘n\l“\ :
e Sharpe Ratioit& (H#ig)

SharpeRatio = w
P
o E(Rp)FHIEEHESHITHAKEEZR
o RAFTFIMBEFIE
o 0, RMIRABAGWERITHEE
o IR, HAMSAAAINTEIMSTIAIRE STRIARISIERIN , AHEAA AT RS
S ST RGRISEAO BRI,
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aqf04.1.ipynb

{
 "cells": [
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "# Python语法基础知识——数据类型"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 课程内容\n",
    "\n",
    "1. Python介绍\n",
    "\n",
    "2. Modeling Data：数据类型\n",
    "\n",
    "3. Python运算符\n",
    "\n",
    "4. 基本数据结构\n",
    "\n",
    "5. 字符串格式化\n",
    "\n",
    "6. Python编程的良好习惯：注释"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 1. Python介绍"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 1.1 认识Python——算数运算符"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 1,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "7"
      ]
     },
     "execution_count": 1,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "3 + 4                \n",
    "#执行该单元，并自动切换到下一单元的快捷键：\n",
    "#shift + enter；执行该单元，不切换到下一单元：ctrl+enter；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 2,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "15"
      ]
     },
     "execution_count": 2,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "3 * 5"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 3,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "0.75"
      ]
     },
     "execution_count": 3,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "3 / 4 \n",
    " # Python 2.x --> 0\n",
    " # Python 3.x --> 0.75"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 4,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "ename": "NameError",
     "evalue": "name 'log' is not defined",
     "output_type": "error",
     "traceback": [
      "\u001b[0;31m---------------------------------------------------------------------------\u001b[0m",
      "\u001b[0;31mNameError\u001b[0m                                 Traceback (most recent call last)",
      "\u001b[0;32m<ipython-input-4-39368c71f406>\u001b[0m in \u001b[0;36m<module>\u001b[0;34m()\u001b[0m\n\u001b[0;32m----> 1\u001b[0;31m \u001b[0mlog\u001b[0m\u001b[1;33m(\u001b[0m\u001b[1;36m1\u001b[0m\u001b[1;33m)\u001b[0m         \u001b[1;31m#直接使用会出错，log函数在math模块当中，需要先import math module\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0m",
      "\u001b[0;31mNameError\u001b[0m: name 'log' is not defined"
     ]
    }
   ],
   "source": [
    "log(1)         \n",
    "#直接使用会出错，log函数在math模块当中，需要先import math module"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 5,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import math                #import module的概念；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 6,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "4.605170185988092"
      ]
     },
     "execution_count": 6,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "math.log(100)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 7,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "3.141592653589793"
      ]
     },
     "execution_count": 7,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "math.pi                 #可以知道具体有哪些属性和方法,tab"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 8,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "8"
      ]
     },
     "execution_count": 8,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "2 ** 3                  #幂运算"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 9,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "1"
      ]
     },
     "execution_count": 9,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "10 % 3                  #取余数"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 1.2 Jupyter Notebook"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "Magics 主要有两种语法:\n",
    "Line magics: 以 % 字符开始，该行后面都为指令代码，参数用空格隔开，不需要加引号。\n",
    "\n",
    "Cell magics: 使用两个百分号 (%%)开始, 后面的整个单元（Cell）都是指令代码。注意，%%魔法操作符只在Cell的第一行使用，而且不能嵌套、重复（一个Cell只有一个）。极个别的情况，可以堆叠，但是只用于个别情况。"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 10,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "%magic      "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 11,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "application/json": {
       "cell": {
        "!": "OSMagics",
        "HTML": "Other",
        "SVG": "Other",
        "bash": "Other",
        "capture": "ExecutionMagics",
        "cmd": "Other",
        "debug": "ExecutionMagics",
        "file": "Other",
        "html": "DisplayMagics",
        "javascript": "DisplayMagics",
        "js": "DisplayMagics",
        "latex": "DisplayMagics",
        "perl": "Other",
        "prun": "ExecutionMagics",
        "pypy": "Other",
        "python": "Other",
        "python2": "Other",
        "python3": "Other",
        "ruby": "Other",
        "script": "ScriptMagics",
        "sh": "Other",
        "svg": "DisplayMagics",
        "sx": "OSMagics",
        "system": "OSMagics",
        "time": "ExecutionMagics",
        "timeit": "ExecutionMagics",
        "writefile": "OSMagics"
       },
       "line": {
        "alias": "OSMagics",
        "alias_magic": "BasicMagics",
        "autocall": "AutoMagics",
        "automagic": "AutoMagics",
        "autosave": "KernelMagics",
        "bookmark": "OSMagics",
        "cd": "OSMagics",
        "clear": "KernelMagics",
        "cls": "KernelMagics",
        "colors": "BasicMagics",
        "config": "ConfigMagics",
        "connect_info": "KernelMagics",
        "copy": "Other",
        "ddir": "Other",
        "debug": "ExecutionMagics",
        "dhist": "OSMagics",
        "dirs": "OSMagics",
        "doctest_mode": "BasicMagics",
        "echo": "Other",
        "ed": "Other",
        "edit": "KernelMagics",
        "env": "OSMagics",
        "gui": "BasicMagics",
        "hist": "Other",
        "history": "HistoryMagics",
        "killbgscripts": "ScriptMagics",
        "ldir": "Other",
        "less": "KernelMagics",
        "load": "CodeMagics",
        "load_ext": "ExtensionMagics",
        "loadpy": "CodeMagics",
        "logoff": "LoggingMagics",
        "logon": "LoggingMagics",
        "logstart": "LoggingMagics",
        "logstate": "LoggingMagics",
        "logstop": "LoggingMagics",
        "ls": "Other",
        "lsmagic": "BasicMagics",
        "macro": "ExecutionMagics",
        "magic": "BasicMagics",
        "matplotlib": "PylabMagics",
        "mkdir": "Other",
        "more": "KernelMagics",
        "notebook": "BasicMagics",
        "page": "BasicMagics",
        "pastebin": "CodeMagics",
        "pdb": "ExecutionMagics",
        "pdef": "NamespaceMagics",
        "pdoc": "NamespaceMagics",
        "pfile": "NamespaceMagics",
        "pinfo": "NamespaceMagics",
        "pinfo2": "NamespaceMagics",
        "popd": "OSMagics",
        "pprint": "BasicMagics",
        "precision": "BasicMagics",
        "profile": "BasicMagics",
        "prun": "ExecutionMagics",
        "psearch": "NamespaceMagics",
        "psource": "NamespaceMagics",
        "pushd": "OSMagics",
        "pwd": "OSMagics",
        "pycat": "OSMagics",
        "pylab": "PylabMagics",
        "qtconsole": "KernelMagics",
        "quickref": "BasicMagics",
        "recall": "HistoryMagics",
        "rehashx": "OSMagics",
        "reload_ext": "ExtensionMagics",
        "ren": "Other",
        "rep": "Other",
        "rerun": "HistoryMagics",
        "reset": "NamespaceMagics",
        "reset_selective": "NamespaceMagics",
        "rmdir": "Other",
        "run": "ExecutionMagics",
        "save": "CodeMagics",
        "sc": "OSMagics",
        "set_env": "OSMagics",
        "store": "StoreMagics",
        "sx": "OSMagics",
        "system": "OSMagics",
        "tb": "ExecutionMagics",
        "time": "ExecutionMagics",
        "timeit": "ExecutionMagics",
        "unalias": "OSMagics",
        "unload_ext": "ExtensionMagics",
        "who": "NamespaceMagics",
        "who_ls": "NamespaceMagics",
        "whos": "NamespaceMagics",
        "xdel": "NamespaceMagics",
        "xmode": "BasicMagics"
       }
      },
      "text/plain": [
       "Available line magics:\n",
       "%alias  %alias_magic  %autocall  %automagic  %autosave  %bookmark  %cd  %clear  %cls  %colors  %config  %connect_info  %copy  %ddir  %debug  %dhist  %dirs  %doctest_mode  %echo  %ed  %edit  %env  %gui  %hist  %history  %killbgscripts  %ldir  %less  %load  %load_ext  %loadpy  %logoff  %logon  %logstart  %logstate  %logstop  %ls  %lsmagic  %macro  %magic  %matplotlib  %mkdir  %more  %notebook  %page  %pastebin  %pdb  %pdef  %pdoc  %pfile  %pinfo  %pinfo2  %popd  %pprint  %precision  %profile  %prun  %psearch  %psource  %pushd  %pwd  %pycat  %pylab  %qtconsole  %quickref  %recall  %rehashx  %reload_ext  %ren  %rep  %rerun  %reset  %reset_selective  %rmdir  %run  %save  %sc  %set_env  %store  %sx  %system  %tb  %time  %timeit  %unalias  %unload_ext  %who  %who_ls  %whos  %xdel  %xmode\n",
       "\n",
       "Available cell magics:\n",
       "%%!  %%HTML  %%SVG  %%bash  %%capture  %%cmd  %%debug  %%file  %%html  %%javascript  %%js  %%latex  %%perl  %%prun  %%pypy  %%python  %%python2  %%python3  %%ruby  %%script  %%sh  %%svg  %%sx  %%system  %%time  %%timeit  %%writefile\n",
       "\n",
       "Automagic is ON, % prefix IS NOT needed for line magics."
      ]
     },
     "execution_count": 11,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "%lsmagic     #可以获得Magic操作符的列表"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 14,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      " "
     ]
    }
   ],
   "source": [
    "%prun     \n",
    "#%prun命令调用profile模块，对单元中的代码进行性能剖析：\n",
    "#告诉你程序中每个函数消耗的时间"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 26,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "%matplotlib inline\n",
    "\n",
    "#plt.show()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 27,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Wall time: 0 ns\n"
     ]
    }
   ],
   "source": [
    "%time             #统计运行该代码所需要的时间"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "%timeit           #统计运行该代码所需要的平均时间"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 28,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Hello AQF\n"
     ]
    }
   ],
   "source": [
    "%run support.py                #运行python代码"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 29,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import matplotlib\n",
    "%matplotlib inline\n",
    "# suppressing uncritical warning\n",
    "import warnings; warnings.simplefilter('ignore')       #忽略警告信息；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 2. Modelling Data"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 基本数据类型"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 2.1  变量"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "**变量是一种placeholder，可以给它赋予普通的值，还可以让它等于某一个函数**"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 35,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "a = 10     #a就是最简单的变量；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 36,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "10"
      ]
     },
     "execution_count": 36,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 37,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "hello world\n"
     ]
    }
   ],
   "source": [
    "ExampleVar = print('hello world')"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "**变量赋值时候的unpacked概念**"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 38,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "3"
      ]
     },
     "execution_count": 38,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "x, y = (3,5)\n",
    "x"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 39,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "5"
      ]
     },
     "execution_count": 39,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "y"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 2.2 整型 int"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 40,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "a = 10"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 41,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "10"
      ]
     },
     "execution_count": 41,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 42,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "int"
      ]
     },
     "execution_count": 42,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "type(a)           # int a = 10"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 46,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "4"
      ]
     },
     "execution_count": 46,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a.bit_length()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 47,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "a = 1000000"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 48,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "20"
      ]
     },
     "execution_count": 48,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a.bit_length()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 49,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "10000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000"
      ]
     },
     "execution_count": 49,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "googol = 10 ** 100\n",
    "googol"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 50,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "333"
      ]
     },
     "execution_count": 50,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "googol.bit_length()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 51,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "int"
      ]
     },
     "execution_count": 51,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "type(googol)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "a.      #tab"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 2.3 浮点型 Floats"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 43,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "b = 1."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 44,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "1.0"
      ]
     },
     "execution_count": 44,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "b"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 45,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "float"
      ]
     },
     "execution_count": 45,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "type(b)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 52,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "0.25"
      ]
     },
     "execution_count": 52,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "1./ 4"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 53,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "float"
      ]
     },
     "execution_count": 53,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "type(1. / 4)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 54,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "b = 0.35"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 55,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "0.35"
      ]
     },
     "execution_count": 55,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "b"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "Float类型不是在存储的时候不是以完美精确度存储的；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 56,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "0.44999999999999996"
      ]
     },
     "execution_count": 56,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "b + 0.1"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "这是由于数据精确度的问题造成的，在Python中的数字会以 $n = \\frac{x}{2} + \\frac{y}{4} + \\frac{z}{8} + ...$形式存储"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 57,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "c = 0.5"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 58,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "(1, 2)"
      ]
     },
     "execution_count": 58,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "c.as_integer_ratio()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 59,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "(3152519739159347, 9007199254740992)"
      ]
     },
     "execution_count": 59,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "b.as_integer_ratio()                    \n",
    "#python中一般可以调用decimal函数解决精度的问题，但是一般问题不大；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "Should be, of course, $0.35 = \\frac{7}{20}$."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 60,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "0.45"
      ]
     },
     "execution_count": 60,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "round(b+0.1,2)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 2.4 字符串及字符串方法"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 61,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "t = 'hello world, hello python'"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 62,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'hello world, hello python'"
      ]
     },
     "execution_count": 62,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "t"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 63,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "str"
      ]
     },
     "execution_count": 63,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "type(t)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 64,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "a = '10'"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 66,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'10'"
      ]
     },
     "execution_count": 66,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 65,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "str"
      ]
     },
     "execution_count": 65,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "type(a)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 67,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "10"
      ]
     },
     "execution_count": 67,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "int(a)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "t.           #tab"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 68,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'Hello World, Hello Python'"
      ]
     },
     "execution_count": 68,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "t.title()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 69,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'Hello world, hello python'"
      ]
     },
     "execution_count": 69,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "t.capitalize()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 70,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'HELLO WORLD, HELLO PYTHON'"
      ]
     },
     "execution_count": 70,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "t.upper()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 71,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "['hello', 'world,', 'hello', 'python']"
      ]
     },
     "execution_count": 71,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "t.split()                   #将字符串分拆，并以列表的形式返回；重要"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 72,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "['hello world', ' hello python']"
      ]
     },
     "execution_count": 72,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "t.split(',')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 74,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "19"
      ]
     },
     "execution_count": 74,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "t.find('python')            # 返回具体的索引；Python中索引是从0开始的；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 75,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'hello|world,|hello|python'"
      ]
     },
     "execution_count": 75,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "t.replace(' ', '|')         #字符串替换；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 76,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'o wo'"
      ]
     },
     "execution_count": 76,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "t[4:8]                       # 字符串切片，注意Python中的序号是从0开始的；\n",
    "                             #索引进行切片的话，前闭后开；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 77,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "25"
      ]
     },
     "execution_count": 77,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "len(t)     #len求长度函数的用的很多；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 78,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'www.python.org'"
      ]
     },
     "execution_count": 78,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "ur = 'http://www.python.org'     #从序号7开始到最后；\n",
    "ur[7:]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 79,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'http://'"
      ]
     },
     "execution_count": 79,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "ur[:7]                          #从开始到序号7"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 80,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "hello world\n"
     ]
    }
   ],
   "source": [
    "b = 'hello' + ' world'          #字符串相加，非常有用\n",
    "print(b) "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 81,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'h'"
      ]
     },
     "execution_count": 81,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "b[0]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 82,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "ename": "TypeError",
     "evalue": "'str' object does not support item assignment",
     "output_type": "error",
     "traceback": [
      "\u001b[0;31m---------------------------------------------------------------------------\u001b[0m",
      "\u001b[0;31mTypeError\u001b[0m                                 Traceback (most recent call last)",
      "\u001b[0;32m<ipython-input-82-b0c672729e32>\u001b[0m in \u001b[0;36m<module>\u001b[0;34m()\u001b[0m\n\u001b[0;32m----> 1\u001b[0;31m \u001b[0mb\u001b[0m\u001b[1;33m[\u001b[0m\u001b[1;36m0\u001b[0m\u001b[1;33m]\u001b[0m \u001b[1;33m=\u001b[0m \u001b[1;34m'a'\u001b[0m                       \u001b[1;31m#字符串里面的元素是不可改变的，不允许重新赋值或修改；\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0m",
      "\u001b[0;31mTypeError\u001b[0m: 'str' object does not support item assignment"
     ]
    }
   ],
   "source": [
    "b[0] = 'a'                       #字符串里面的元素是不可改变的，不允许重新赋值或修改；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 85,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'hello world, hello python3'"
      ]
     },
     "execution_count": 85,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "t + str(3)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 90,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "hello world, hello python\n",
      "hello world, hello python\n",
      "hello world, hello python\n",
      "\n"
     ]
    }
   ],
   "source": [
    "m = \"hello world, hello python\\n\"\n",
    "print(m*3)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 2.5 转义符"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 92,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "hello world\n",
      "hello world\n"
     ]
    }
   ],
   "source": [
    "print('hello world')\n",
    "print(\"hello world\")\n",
    "# print 'hello world'               #python2"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 95,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "10\n"
     ]
    }
   ],
   "source": [
    "print(a)                      #打印变量不用加''"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 96,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "ename": "SyntaxError",
     "evalue": "invalid syntax (<ipython-input-96-1504dbce3876>, line 1)",
     "output_type": "error",
     "traceback": [
      "\u001b[0;36m  File \u001b[0;32m\"<ipython-input-96-1504dbce3876>\"\u001b[0;36m, line \u001b[0;32m1\u001b[0m\n\u001b[0;31m    print ('It's a dog!')           #会出错；\u001b[0m\n\u001b[0m               ^\u001b[0m\n\u001b[0;31mSyntaxError\u001b[0m\u001b[0;31m:\u001b[0m invalid syntax\n"
     ]
    }
   ],
   "source": [
    "print ('It's a dog!')           #会出错；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 97,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "It's a dog!\n"
     ]
    }
   ],
   "source": [
    "print(\"It's a dog!\")"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 98,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "It's a dog!\n"
     ]
    }
   ],
   "source": [
    "print ('It\\'s a dog!')           #如果不是用这种方法的话是会出错的,有两种解决方法；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 99,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "hello boy\n",
      "hello boy\n"
     ]
    }
   ],
   "source": [
    "print (\"hello boy\\nhello boy\")            #注意一般来说：\\n是换行符；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 100,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "hello boy\\nhello boy\n"
     ]
    }
   ],
   "source": [
    "print (r'hello boy\\nhello boy')           \n",
    "#把换行符‘\\n’转义成普通的\\n，有时候在输入路径的时候需要加一个r进行转义；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 101,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "It\\'s a dog!\n"
     ]
    }
   ],
   "source": [
    "print (r'It\\'s a dog!')   "
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 3. Python运算符"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 3.1 比较运算符"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 3,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "True\n",
      "False\n"
     ]
    }
   ],
   "source": [
    "a=3<8\n",
    "print (a)                    #\"<\"：小于符号，返回一个bool值\n",
    "\n",
    "b=3 < 3\n",
    "print (b)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 4,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "True\n",
      "False\n"
     ]
    }
   ],
   "source": [
    "a=2!=3\n",
    "print (a)                #\"!=\":不等于符号，同样返回一个bool值\n",
    "\n",
    "b=2!=2\n",
    "print (b)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 5,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "False\n",
      "True\n"
     ]
    }
   ],
   "source": [
    "#\"==\":比较两个对象是否相等\n",
    "a=2==3\n",
    "print (a)\n",
    "b=\"hello\"==\"hello\"\n",
    "print (b)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 3.2 逻辑运算符"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "**在python中not是逻辑判断词，用于布尔型True和False，not True为False，not False为True，以下是几个常用的not的用法：**"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 8,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "hello\n"
     ]
    }
   ],
   "source": [
    "a = False\n",
    "if not a:   #(这里因为a是False，所以not a就是True)\n",
    "    print (\"hello\")"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 9,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "False"
      ]
     },
     "execution_count": 9,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "b = True\n",
    "not b"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 10,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "True\n",
      "False\n",
      "False\n"
     ]
    }
   ],
   "source": [
    "#and:逻辑与\n",
    "'''\n",
    "True and True等于True\n",
    "True and False等于False\n",
    "False and True等于False\n",
    "'''\n",
    "print (True and True)\n",
    "print (True and False)\n",
    "print (False and False)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 11,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "True\n",
      "True\n",
      "False\n"
     ]
    }
   ],
   "source": [
    "print (True or True)\n",
    "print (True or False)\n",
    "print (False or False)                #多条件选股时非常常用and和or"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 13,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "1"
      ]
     },
     "execution_count": 13,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "(1<3)*1                            #多条件选股时比较常用；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 15,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "0"
      ]
     },
     "execution_count": 15,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "(1>3)*1"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 16,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "True"
      ]
     },
     "execution_count": 16,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "(1<3)*1 + (2<3)*1 + (5>3)*1  >= 2"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 3.3 赋值运算符"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "<img src='http://i4.piimg.com/598810/b2bee049cda79c5d.png'>"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 17,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "30"
      ]
     },
     "execution_count": 17,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a = 20\n",
    "b = 10\n",
    "c = 5\n",
    " \n",
    "b += a           #等价于 b = b+a, 很常用，经常在代码或程序中看到；\n",
    "b "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 18,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "150"
      ]
     },
     "execution_count": 18,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "b *= c         #等价于 b = b*c\n",
    "b"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 4. 基本数据结构"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 4.1 元组：Tuples"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "Tuple最大的特征是一旦赋值则无法再进行改变；\n",
    "\n",
    "Python的元组与列表类似，不同之处在于元组的元素不能修改；\n",
    "\n",
    "元组创建很简单，只需要在括号中添加元素，并使用逗号隔开即可；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 19,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "tuple"
      ]
     },
     "execution_count": 19,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "t = (1, 2.5, 'data')\n",
    "type(t)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 20,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "tuple"
      ]
     },
     "execution_count": 20,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "t = 1, 2.5, 'data','data'\n",
    "type(t)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 21,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'data'"
      ]
     },
     "execution_count": 21,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "t[2]                            #python序列编号都是从0开始的；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 22,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "ename": "TypeError",
     "evalue": "'tuple' object does not support item assignment",
     "output_type": "error",
     "traceback": [
      "\u001b[0;31m---------------------------------------------------------------------------\u001b[0m",
      "\u001b[0;31mTypeError\u001b[0m                                 Traceback (most recent call last)",
      "\u001b[0;32m<ipython-input-22-be1715c41205>\u001b[0m in \u001b[0;36m<module>\u001b[0;34m()\u001b[0m\n\u001b[0;32m----> 1\u001b[0;31m \u001b[0mt\u001b[0m\u001b[1;33m[\u001b[0m\u001b[1;36m2\u001b[0m\u001b[1;33m]\u001b[0m \u001b[1;33m=\u001b[0m \u001b[1;34m'hello'\u001b[0m                  \u001b[1;31m#tuple不允许修改，当你不希望你的用户修改你的一些配置文件的时候会用到元组；\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0m",
      "\u001b[0;31mTypeError\u001b[0m: 'tuple' object does not support item assignment"
     ]
    }
   ],
   "source": [
    "t[2] = 'hello'                  \n",
    "#tuple不允许修改，当你不希望你的用户修改你的一些配置文件的时候会用到元组；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 23,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "str"
      ]
     },
     "execution_count": 23,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "type(t[2])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "t.                   #tab"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 24,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2"
      ]
     },
     "execution_count": 24,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "t.count('data')                  #tuple元素的计数;"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 25,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2"
      ]
     },
     "execution_count": 25,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "t.index('data')                 # 返回某一个值的索引值；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 42,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "tup1 = (12, 34.56)\n",
    "tup2 = ('abc', 'xyz')\n",
    "\n",
    "# 以下修改元组元素操作是非法的。\n",
    "# tup1[0] = 100;"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 43,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "(12, 34.56, 'abc', 'xyz')"
      ]
     },
     "execution_count": 43,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 创建一个新的元组是可以的\n",
    "tup3 = tup1 + tup2\n",
    "tup3"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 44,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "(12, 34.56, 'abc', 'xyz')"
      ]
     },
     "execution_count": 44,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "tup1 = tup1 + tup2\n",
    "tup1"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 45,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "#元组中的元素值是不允许删除的，但我们可以使用del语句来删除整个元组，如下实例:\n",
    "del tup3"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 49,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "(1, 2, 3, 4, 5, 6)"
      ]
     },
     "execution_count": 49,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "#元组运算符，元组相加；\n",
    "a = (1,2,3)\n",
    "b = (4,5,6)\n",
    "c = a+b\n",
    "c"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 50,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "tuple"
      ]
     },
     "execution_count": 50,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "type(c)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 4.2 列表：Lists"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "列表是Python中最基本的数据结构。列表中的每个元素都分配一个数字 - 它的位置，或索引，第一个索引是0，第二个索引是1，依此类推；\n",
    "\n",
    "列表都可以进行的操作包括索引，切片，加，乘，检查成员。\n",
    "\n",
    "此外，Python已经内置确定列表的长度以及确定最大和最小的元素的方法。\n",
    "\n",
    "列表是最常用的Python数据类型，它可以作为一个方括号内的逗号分隔值出现。\n",
    "\n",
    "Python内置的列表的数据项不需要具有相同的类型\n",
    "\n",
    "创建一个列表，只要把逗号分隔的不同的数据项使用方括号括起来即可。如下所示："
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 51,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2.5"
      ]
     },
     "execution_count": 51,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "l = [1, 2.5, 'data']\n",
    "l[1]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 54,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "[1, 3.5, 'data']"
      ]
     },
     "execution_count": 54,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "l[1] = 3.5\n",
    "l"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 55,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'data'"
      ]
     },
     "execution_count": 55,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "l[2]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 58,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'data'"
      ]
     },
     "execution_count": 58,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "l[-1]                                       #返回倒数第一个元素，在某些情况下非常有用；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 59,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "(1, 2.5, 'data', 'data')"
      ]
     },
     "execution_count": 59,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "t"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 60,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "[1, 2.5, 'data', 'data']"
      ]
     },
     "execution_count": 60,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "l = list(t)                                 #将元组转换为List\n",
    "l"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 61,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "list"
      ]
     },
     "execution_count": 61,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "type(l)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 62,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "[1, 2.5, 'data', 'data', [4, 3]]"
      ]
     },
     "execution_count": 62,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "l.append([4, 3])                            # append list at the end\n",
    "l"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 63,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "[1, 2.5, 'data', 'data', [4, 3], 8]"
      ]
     },
     "execution_count": 63,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "l.append(8)     #append也可以append具体的一个值，但是不能append两个值；\n",
    "l"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 64,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "[1, 2.5, 'data', 'data', [4, 3], 8, 1.0, 1.5, 2.0]"
      ]
     },
     "execution_count": 64,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "l.extend([1.0, 1.5, 2.0])  # append elements of list\n",
    "l"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 65,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "list"
      ]
     },
     "execution_count": 65,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "l2 = [1,2,3]\n",
    "type(l2)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 66,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([1, 2, 3])"
      ]
     },
     "execution_count": 66,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "import numpy as np         \n",
    "l2 = np.array(l2)\n",
    "l2\n",
    " #ndarray是一个同种类数据的多维容器，注意必须是要同类数据；注意list和Ndarray的区别；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 67,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "[1, 'insert', 2.5, 'data', 'data', [4, 3], 8, 1.0, 1.5, 2.0]"
      ]
     },
     "execution_count": 67,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "l.insert(1, 'insert')         \n",
    "l"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "l.                            #tab"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 68,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "[1, 'insert', 2.5, 'data', [4, 3], 8, 1.0, 1.5, 2.0]"
      ]
     },
     "execution_count": 68,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "l.remove('data')              # remove会移除第一个出现的data\n",
    "l"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 69,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "['insert', 2.5, 'data', [4, 3], 8, 1.0, 1.5, 2.0]"
      ]
     },
     "execution_count": 69,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "del l[0]                      #可以使用del删除具体的index；\n",
    "l"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 70,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "['insert', 2.5, 'data', 8, 1.0, 1.5, 2.0] [4, 3]\n"
     ]
    }
   ],
   "source": [
    "p = l.pop(3)                 # pop方法：删除该序列上的数值，并将其返回\n",
    "print(l, p)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 71,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "['data', 8, 1.0, 1.5, 2.0]"
      ]
     },
     "execution_count": 71,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "l[2:]                        "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 113,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "7"
      ]
     },
     "execution_count": 113,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "len(l)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 73,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "1.0\n",
      "2.25\n",
      "4.0\n"
     ]
    }
   ],
   "source": [
    "for element in l[4:]:\n",
    "    print(element ** 2)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 75,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "1"
      ]
     },
     "execution_count": 75,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "min(l2)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 76,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "range(0, 8)"
      ]
     },
     "execution_count": 76,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data = range(0, 8, 1)             # start, end, step width， range函数用法；\n",
    "data"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 80,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([0, 1, 2, 3, 4, 5, 6, 7])"
      ]
     },
     "execution_count": 80,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data2 = np.array(range(0,8,1))      #把range转换成为Ndarray\n",
    "data2"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 78,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "0\n",
      "2\n",
      "4\n",
      "6\n"
     ]
    }
   ],
   "source": [
    "for i in range(0,8,2):\n",
    "    print(i)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 79,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "0.0\n",
      "1.4142135623730951\n",
      "2.0\n",
      "2.449489742783178\n"
     ]
    }
   ],
   "source": [
    "for i in range(0, 8, 2):\n",
    "    print(i ** 0.5)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 4.3 字典：Dictionaries"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "字典是另一种可变容器模型，且可存储任意类型对象，如其他容器模型；\n",
    "\n",
    "字典由键和对应值成对组成；\n",
    "\n",
    "字典是无序的，可以通过Key来进行选取对应的value值；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 81,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "dict"
      ]
     },
     "execution_count": 81,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "dict = {'Alice': '2341', 'Beth': '9102', 'Cecil': '3258'}  \n",
    "type(dict)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 93,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "dict"
      ]
     },
     "execution_count": 93,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "d = {\n",
    "     'Name' : 'Angela Merkel',\n",
    "     'Country' : 'Germany',\n",
    "     'Profession' : 'Chancelor',\n",
    "     'Age' : 60\n",
    "     }\n",
    "type(d)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 85,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "60"
      ]
     },
     "execution_count": 85,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "d['Age']"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "d.        #tab"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 86,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "dict_keys(['Name', 'Country', 'Profession', 'Age'])"
      ]
     },
     "execution_count": 86,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "d.keys()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 87,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "dict_values(['Angela Merkel', 'Germany', 'Chancelor', 60])"
      ]
     },
     "execution_count": 87,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "d.values()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 88,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "dict_items([('Name', 'Angela Merkel'), ('Country', 'Germany'), ('Profession', 'Chancelor'), ('Age', 60)])"
      ]
     },
     "execution_count": 88,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "d.items()  # key-value pairs"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 94,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "61"
      ]
     },
     "execution_count": 94,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "d['Age'] += 1\n",
    "d['Age']"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 95,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "('Name', 'Angela Merkel')\n",
      "('Country', 'Germany')\n",
      "('Profession', 'Chancelor')\n",
      "('Age', 61)\n"
     ]
    }
   ],
   "source": [
    "for item in d.items():\n",
    "    print(item)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 96,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Angela Merkel\n",
      "Germany\n",
      "Chancelor\n",
      "61\n"
     ]
    }
   ],
   "source": [
    "for value in d.values():\n",
    "    print(value)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 98,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "{'Age': 8, 'Class': 'First', 'Name': 'Zara'}"
      ]
     },
     "execution_count": 98,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "dict = {'Name': 'Zara', 'Age': 7, 'Class': 'First'};  \n",
    "   \n",
    "dict['Age'] = 8      #更新键的值  \n",
    "dict"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 99,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "{'Age': 8, 'Class': 'First', 'Name': 'Zara', 'School': 'GF School'}"
      ]
     },
     "execution_count": 99,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "dict['School'] = 'GF School'        #新增字典的Key值；  \n",
    "dict"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 103,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "dict['Age']:  8\n",
      "dict['Age']:  GF School\n"
     ]
    }
   ],
   "source": [
    "print (\"dict['Age']: \", dict['Age'])\n",
    "print (\"dict['Age']: \", dict['School'])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 104,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "del dict['Age']"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 105,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "{'Class': 'First', 'Name': 'Zara', 'School': 'GF School'}"
      ]
     },
     "execution_count": 105,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "dict"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 106,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "dict_keys(['Name', 'Class', 'School'])"
      ]
     },
     "execution_count": 106,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "dict.keys()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "**不允许同一个键出现两次。创建时如果同一个键被赋值两次，后一个值会被记住，如下实例**"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 107,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "dict['Name']:  Manni\n"
     ]
    }
   ],
   "source": [
    "dict = {'Name': 'Zara', 'Age': 7, 'Name': 'Manni'}   \n",
    "print (\"dict['Name']: \", dict['Name'])"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "**键不可变，所以可以用数，字符串或元组充当，所以用列表就不行，如下实例：**"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 111,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "dict['Name']:  ['Zara', 'Bill']\n"
     ]
    }
   ],
   "source": [
    "dict = {'Name': ['Zara','Bill'], 'Age': 7}   \n",
    "print (\"dict['Name']: \", dict['Name'])  "
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "**len() 函数计算字典元素个数，即键的总数**"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 112,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "3"
      ]
     },
     "execution_count": 112,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "dict = {'Name': 'Zara', 'Age': 7, 'Class': 'First'}         #len函数很多地方都回用到；\n",
    "len(dict)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "**str() 函数将值转化为适于人阅读的形式，以可打印的字符串表示**"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 114,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Equivalent String : {'Name': 'Zara', 'Age': 7}\n"
     ]
    }
   ],
   "source": [
    "dict = {'Name': 'Zara', 'Age': 7};  \n",
    "print (\"Equivalent String : %s\" % str(dict))"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "**fromkeys() 函数用于创建一个新字典，以序列seq中元素做字典的键，value为字典所有键对应的初始值**"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 115,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "{'age': None, 'name': None, 'sex': None}"
      ]
     },
     "execution_count": 115,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "seq = ('name', 'age', 'sex')  \n",
    "  \n",
    "dict = dict.fromkeys(seq)  \n",
    "dict"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 116,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "New Dictionary : {'name': 10, 'age': 10, 'sex': 10}\n"
     ]
    }
   ],
   "source": [
    "dict = dict.fromkeys(seq,10)\n",
    "print (\"New Dictionary : %s\" %  str(dict))"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 117,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "{'000001': 0, '000002': 0, '600030': 0}"
      ]
     },
     "execution_count": 117,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "hs300 = ('000001', '000002', '600030')  \n",
    "  \n",
    "dict = dict.fromkeys(hs300,0)  \n",
    "dict"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "**get() 函数返回指定键的值，如果键值不在字典中返回默认值**"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 118,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "#语法：dict.get(key, default=None) get的用法特别重要；\n",
    "\n",
    "dict = {'Name': 'Zara', 'Age': 27}  "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 121,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "27"
      ]
     },
     "execution_count": 121,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "dict.get('Age')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 129,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "0"
      ]
     },
     "execution_count": 129,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "dict.get('Sex',0)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "**update() 函数把字典dict2的键/值对更新到dict里**"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 136,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "dict = {'Name': 'Zara', 'Age': 7}  \n",
    "# dict2 = {'Sex': 'female' }  \n",
    "  \n",
    "# dict.update(dict2)  \n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 133,
   "metadata": {
    "collapsed": false,
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "{'Age': 7, 'Name': 'Zara'}"
      ]
     },
     "execution_count": 133,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "dict"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 137,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "{'Age': 7, 'Name': 'Zara', 'Sex': 'female'}"
      ]
     },
     "execution_count": 137,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "dict['Sex'] = 'female'\n",
    "dict"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 4.4 集合 set：可以用来去重"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 138,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "from random import randint\n",
    "l = [randint(1, 10) for i in range(100000)]\n",
    "    # 产生100,000个在1-10之间的随机数 \n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 139,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "100000"
      ]
     },
     "execution_count": 139,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "len(l)  # number of elements in l"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 142,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "[7, 3, 4, 5, 2, 8, 6, 1, 2, 2, 1, 1, 3, 8, 2, 8, 9, 3, 6, 2]"
      ]
     },
     "execution_count": 142,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "l[:20]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 143,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "{1, 2, 3, 4, 5, 6, 7, 8, 9, 10}"
      ]
     },
     "execution_count": 143,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "s = set(l)          #通过set去去重，获得unique元素；\n",
    "s"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 144,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "set"
      ]
     },
     "execution_count": 144,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "type(s)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 145,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Number  1 occurs 9884 times in the data set.\n",
      "Number  2 occurs 10020 times in the data set.\n",
      "Number  3 occurs 10054 times in the data set.\n",
      "Number  4 occurs 10044 times in the data set.\n",
      "Number  5 occurs 9916 times in the data set.\n",
      "Number  6 occurs 10117 times in the data set.\n",
      "Number  7 occurs 9947 times in the data set.\n",
      "Number  8 occurs 10097 times in the data set.\n",
      "Number  9 occurs 9932 times in the data set.\n",
      "Number 10 occurs 9989 times in the data set.\n"
     ]
    }
   ],
   "source": [
    "for number in s:\n",
    "    print(\"Number %2d occurs %3d times in the data set.\" % (number, l.count(number)))"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 5. 字符串格式化"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 5.1 占位符格式化"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 146,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "I'm Vamei. I'm 99 year old\n"
     ]
    }
   ],
   "source": [
    "print(\"I'm %s. I'm %d year old\" % ('Vamei', 99))        #格式化字符串重要"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 147,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "I'm Vamei. I'm 99 year old\n"
     ]
    }
   ],
   "source": [
    "print(\"I'm Vamei. I'm 99 year old\" )"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 154,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "I'm Vamei. I'm 99 year old\n"
     ]
    }
   ],
   "source": [
    "name = 'Vamei'\n",
    "age = 99\n",
    "print(\"I'm %s. I'm %d year old\" % (name, age))   \n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 156,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "I'm Vamei. I'm 99 year old\n"
     ]
    }
   ],
   "source": [
    "print(\"I'm \" + name+ \". I'm \" + str(age) +\" year old\")"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 157,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'100 of GOOG at 490.10'"
      ]
     },
     "execution_count": 157,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "stock = {                                               #还可以用字典的形式对字符串进行格式化；\n",
    "'name' : 'GOOG',\n",
    "'shares' : 100,\n",
    "'price' : 490.10 }\n",
    "r = \"%(shares)d of %(name)s at %(price)0.2f\" % stock\n",
    "r"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 5.2 用Format进行格式化"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 159,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'Python, 2017'"
      ]
     },
     "execution_count": 159,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "'{0}, {1}'.format('Python', 2017)          #通过位置映射"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 158,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'Python, 2017'"
      ]
     },
     "execution_count": 158,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "'{}, {}'.format('Python', 2017)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 160,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'2017, Python'"
      ]
     },
     "execution_count": 160,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "'{1}, {0}'.format('Python', 2017)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 163,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'2017, Python, 3'"
      ]
     },
     "execution_count": 163,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "'{1}, {0}, {2}'.format('Python', 2017,3)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 162,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'Python, 2017'"
      ]
     },
     "execution_count": 162,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "'{name}, {year}'.format(year=2017, name='Python')       #通过关键字映射"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 164,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Gray bought 12 apples today!\n"
     ]
    }
   ],
   "source": [
    "who = 'Gray'\n",
    "quant = 12\n",
    "\n",
    "print('{} bought {} apples today!'.format(who, quant))"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 167,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Gray bought 12 apples today!\n"
     ]
    }
   ],
   "source": [
    "print('{0} bought {1} apples today!'.format(who, quant))"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 6. Python编程的良好习惯：注释"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 6.1 单行注释"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "3 + 4                 # 这是单行附注"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 6.2 多行附注，多行附注要用'''括起来；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 169,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "def f(x):\n",
    "\n",
    "    # 文件名：test.py\n",
    "\n",
    "\n",
    "    '''\n",
    "    这是多行注释，使用单引号。\n",
    "    这是多行注释，使用单引号。\n",
    "    这是多行注释，使用单引号。\n",
    "    '''\n",
    "\n",
    "    \"\"\"\n",
    "    这是多行注释，使用双引号。\n",
    "    这是多行注释，使用双引号。\n",
    "    这是多行注释，使用双引号。\n",
    "\"\"\"\n",
    "    if type(x) != float and type(x) != int:\n",
    "        raise TypeError('Not the right input type.')\n",
    "    return x ** 2"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 170,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "f?\n",
    "# get the docstring as help"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 171,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "f??\n",
    "# get even the full code"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 174,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "30.25"
      ]
     },
     "execution_count": 174,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "f(5.5)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 175,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "ename": "TypeError",
     "evalue": "Not the right input type.",
     "output_type": "error",
     "traceback": [
      "\u001b[0;31m---------------------------------------------------------------------------\u001b[0m",
      "\u001b[0;31mTypeError\u001b[0m                                 Traceback (most recent call last)",
      "\u001b[0;32m<ipython-input-175-4abedf415fe8>\u001b[0m in \u001b[0;36m<module>\u001b[0;34m()\u001b[0m\n\u001b[0;32m----> 1\u001b[0;31m \u001b[0mf\u001b[0m\u001b[1;33m(\u001b[0m\u001b[1;34m'Test'\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0m",
      "\u001b[0;32m<ipython-input-169-2fe29b4a166c>\u001b[0m in \u001b[0;36mf\u001b[0;34m(x)\u001b[0m\n\u001b[1;32m     16\u001b[0m \"\"\"\n\u001b[1;32m     17\u001b[0m     \u001b[1;32mif\u001b[0m \u001b[0mtype\u001b[0m\u001b[1;33m(\u001b[0m\u001b[0mx\u001b[0m\u001b[1;33m)\u001b[0m \u001b[1;33m!=\u001b[0m \u001b[0mfloat\u001b[0m \u001b[1;32mand\u001b[0m \u001b[0mtype\u001b[0m\u001b[1;33m(\u001b[0m\u001b[0mx\u001b[0m\u001b[1;33m)\u001b[0m \u001b[1;33m!=\u001b[0m \u001b[0mint\u001b[0m\u001b[1;33m:\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0;32m---> 18\u001b[0;31m         \u001b[1;32mraise\u001b[0m \u001b[0mTypeError\u001b[0m\u001b[1;33m(\u001b[0m\u001b[1;34m'Not the right input type.'\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0m\u001b[1;32m     19\u001b[0m     \u001b[1;32mreturn\u001b[0m \u001b[0mx\u001b[0m \u001b[1;33m**\u001b[0m \u001b[1;36m2\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n",
      "\u001b[0;31mTypeError\u001b[0m: Not the right input type."
     ]
    }
   ],
   "source": [
    "f('Test')"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "声明：本资料仅限内部研究和交流使用，切勿外传。"
   ]
  }
 ],
 "metadata": {
  "anaconda-cloud": {},
  "kernelspec": {
   "display_name": "Python 3",
   "language": "python",
   "name": "python3"
  },
  "language_info": {
   "codemirror_mode": {
    "name": "ipython",
    "version": 3
   },
   "file_extension": ".py",
   "mimetype": "text/x-python",
   "name": "python",
   "nbconvert_exporter": "python",
   "pygments_lexer": "ipython3",
   "version": "3.6.0"
  }
 },
 "nbformat": 4,
 "nbformat_minor": 1
}







aqf04.2.ipynb

{
 "cells": [
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "# Python语法基础知识——控制结构"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 1. Python的几种控制结构"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "Python的三种控制流\n",
    "\n",
    "认识分支结构if\n",
    "\n",
    "认识循环结构while\n",
    "\n",
    "认识循环结构for\n",
    "\n",
    "Break语句\n",
    "\n",
    "Continue语句"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 1.1 For Loops "
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "学习 Python 与其他语言最大的区别就是，Python 的代码块不使用大括号 {} 来控制类，函数以及其他逻辑判断。\n",
    "\n",
    "python 最具特色的就是用缩进来写模块。\n",
    "\n",
    "缩进的空白数量是可变的，但是所有代码块语句必须包含相同的缩进空白数量，这个必须严格执行。"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "for k in range(1,11):          \n",
    "    print (k)\n",
    "print (k**2)\n",
    "#range是一个built-in函数，可以直接使用，不用import；区间是前闭后开；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "for k in range(1,11,2):\n",
    "    print (k)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "for k in range (0,10,1):\n",
    "    print (k/10)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import numpy as np\n",
    "for k in np.arange(0,1,0.1):          #注意：是np.arange\n",
    "    print (k)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "exampleList  = [1,5,6,8,12,54,66]\n",
    "for k in exampleList:\n",
    "    print(k)\n",
    "    print('continue programme')        #注意print在循环内和循环外的区别；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "l = [1, 2, 3, 4, 5, 6, 7, 8, 9, 10]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "for i in range(4, 8):\n",
    "    print(l[i] ** 2)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "for i in l[4:8]:\n",
    "    print(i ** 2)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "d = {\n",
    "     'Name' : 'Angela Merkel',\n",
    "     'Country' : 'Germany',\n",
    "     'Profession' : 'Chancelor',\n",
    "     'Age' : 60\n",
    "     }"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "for i,j in d.items():\n",
    "    print(i,j)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 1.2 If statement"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "if True:\n",
    "    print (\"Answer\")\n",
    "    print (\"True\")\n",
    "else:\n",
    "    print (\"Answer\")\n",
    "    # 没有严格缩进，在执行时会报错\n",
    "    print (\"False\")"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "x = 5\n",
    "y = 3\n",
    "z = 8\n",
    "\n",
    "if z == x:\n",
    "    print('z is equal to x')             \n",
    "  #不能用‘ = ’，必须要用两个，因为python会不知道你这是在判断还是在赋值；还有不等于是！="
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 1.3 If else"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "x = 1\n",
    "y = 3\n",
    "z = 8\n",
    "\n",
    "if x > y:\n",
    "    print('x is greater than y')               \n",
    "else:\n",
    "    print('x is not greater than y')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# if if else的语句，每一个if条件语句都会进行判断，而else只针对最后一个if；\n",
    "x = 6\n",
    "y = 7\n",
    "z = 8\n",
    "\n",
    "if x > y:\n",
    "    print('x is greater than y')               \n",
    "if x > 8:\n",
    "    print('x is great than 8')\n",
    "else:\n",
    "    print('x is not greater than 8')"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 1.4 If elif 语句"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "用elif的话，它其实是一个大循环，当我找到一种情况是true的时候，当前就不会再继续run下去了，而如果只是用if的话，每一句if语句都会进行判断；最后一个if不满足条件的话，会触发最后一句else的语句；\n",
    "\n",
    "elif else：所有的if和elif都不成立的时候，会触发最后一句else语句；\n",
    "\n",
    "注意它和if if else语句的区别"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "x = 3\n",
    "y = 7\n",
    "z = 8\n",
    "\n",
    "if x > y:\n",
    "    print('x is greater than y') \n",
    "#不能用‘ = ’，必须要用两个，因为python会不知道你这是在判断还是在赋值；还有不等于是！=\n",
    "elif x > z:\n",
    "     print('x is great than z')\n",
    "elif x > 5:\n",
    "    print('x is great than 5')\n",
    "else:\n",
    "    print('x is the smallest')"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 1.5 for 和 if 语句"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "for i in range(1, 10):\n",
    "    if i % 2 == 0:                   # % is for modulo\n",
    "        print(\"%d is even\" % i)\n",
    "    elif i % 3 == 0:\n",
    "        print(\"%d is multiple of 3\" % i)\n",
    "    else:\n",
    "        print(\"%d is odd\" % i)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 1.6 While Loops"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "While loop在需要记录循环的次数时非常常用；\n",
    "\n",
    "和for loop非常类似，for loop的代码可能更加精简一点，但是两个完全可以相互转换；\n",
    "\n",
    "在无限循环时也比较有用；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "total = 0\n",
    "while total < 10:\n",
    "    total += 1\n",
    "    print(total)                 #注意print缩进和不缩进的区别；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "a = True                        #while可以非常好的实现无限循环；\n",
    "while a:\n",
    "    print ('hello ABC')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "a = 1\n",
    "while a < 6:\n",
    "    if a < 3:\n",
    "        print (a)\n",
    "    else:\n",
    "        print ('python')\n",
    "    a += 1"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 1.7 Break and continue"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "Break语句的功能正如其名字一样，是用来打破（Break）程序的执行的。Break语 句常用于循环结构中，在循环结构中出现Break语句的时候，能将该循环强制停止， 然后退出该循环；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "a=1\n",
    "while a:\n",
    "    print (a)\n",
    "    a += 1\n",
    "    if a == 5:\n",
    "        break"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "for i in range(5,9):\n",
    "    print (i)\n",
    "    if i>6:\n",
    "        break"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "for i in range(5,9):\n",
    "    if i>6:\n",
    "        break\n",
    "    print (i)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "Continue语句的功能是强制停止循环中的这一次执行，直接跳到下一次执行。\n",
    "\n",
    "重点掌握break和continue的区别；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "#continue语句在while循环中\n",
    "#首先我们得知道循环是分很多次的，而continue语句是终止该次循环，而不是终止整个循环。\n",
    "a=1\n",
    "while a<7:\n",
    "    a += 1\n",
    "    if a==3:\n",
    "        continue\n",
    "    print (a)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "for i in range(1,10):\n",
    "    if i==5:\n",
    "        continue\n",
    "    print (i)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "for i in range(1,7):\n",
    "    if i==5:\n",
    "        break\n",
    "    print (i)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 2. 列表和字典解析"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "m = [i ** 2 for i in range(5)]            # simple\n",
    "m"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "m = []\n",
    "for i in range(5):\n",
    "    m.append(i ** 2)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "m"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### Dict Comprehension"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "a = ['a', 'b', 'c']\n",
    "b = [1, 2, 3]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "c = zip(a, b)              \n",
    "#zip()是Python的一个内建函数，它接受一系列可迭代的对象作为参数，\n",
    "#将对象中对应的元素打包成一个个tuple（元组），然后返回由这些tuples组成的list（列表）\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "c"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "list(zip(a, b))"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "list(c)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "dict(zip(a,b))               #通过zip转换为字典，方便进行后续操作"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 3. Functions前导"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "def square(x):\n",
    "    return x * x\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "square(6)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "m = [1,2,3,4,5]\n",
    "results = [square(x) for x in m]\n",
    "results"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "def even(x):\n",
    "    return x % 2 == 0\n",
    "even(3)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "even(20)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 4. 异常处理结构：Try-Except-Else-Finally"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 1,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import math"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 2,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "1.0\n",
      "1.4142135623730951\n",
      "1.7320508075688772\n"
     ]
    },
    {
     "ename": "ValueError",
     "evalue": "math domain error",
     "output_type": "error",
     "traceback": [
      "\u001b[0;31m---------------------------------------------------------------------------\u001b[0m",
      "\u001b[0;31mValueError\u001b[0m                                Traceback (most recent call last)",
      "\u001b[0;32m<ipython-input-2-c9f66a5e510f>\u001b[0m in \u001b[0;36m<module>\u001b[0;34m()\u001b[0m\n\u001b[1;32m      1\u001b[0m \u001b[1;32mfor\u001b[0m \u001b[0mi\u001b[0m \u001b[1;32min\u001b[0m \u001b[1;33m[\u001b[0m\u001b[1;36m1\u001b[0m\u001b[1;33m,\u001b[0m \u001b[1;36m2\u001b[0m\u001b[1;33m,\u001b[0m \u001b[1;36m3\u001b[0m\u001b[1;33m,\u001b[0m \u001b[1;33m-\u001b[0m\u001b[1;36m4\u001b[0m\u001b[1;33m,\u001b[0m \u001b[1;33m-\u001b[0m\u001b[1;36m5\u001b[0m\u001b[1;33m,\u001b[0m \u001b[1;36m6\u001b[0m\u001b[1;33m,\u001b[0m \u001b[1;36m7\u001b[0m\u001b[1;33m,\u001b[0m \u001b[1;36m8\u001b[0m\u001b[1;33m]\u001b[0m\u001b[1;33m:\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0;32m----> 2\u001b[0;31m     \u001b[0mprint\u001b[0m \u001b[1;33m(\u001b[0m\u001b[0mmath\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0msqrt\u001b[0m\u001b[1;33m(\u001b[0m\u001b[0mi\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0m",
      "\u001b[0;31mValueError\u001b[0m: math domain error"
     ]
    }
   ],
   "source": [
    "for i in [1, 2, 3, -4, -5, 6, 7, 8]:\n",
    "    print (math.sqrt(i))"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 3,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "1 的开根号值是 1.000000\n",
      "2 的开根号值是 1.414214\n",
      "3 的开根号值是 1.732051\n",
      "无法计算 -4 的开根号值\n",
      "无法计算 -5 的开根号值\n",
      "6 的开根号值是 2.449490\n",
      "7 的开根号值是 2.645751\n",
      "8 的开根号值是 2.828427\n"
     ]
    }
   ],
   "source": [
    "for i in [1, 2, 3, -4, -5, 6, 7, 8]:\n",
    "    try:\n",
    "        print(\"%d 的开根号值是 %f\" % (i, math.sqrt(i)))\n",
    "    except:\n",
    "        print(\"无法计算 %d 的开根号值\" % i)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 4,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "1 的开根号值是 1.000000\n",
      "2 的开根号值是 1.414214\n",
      "3 的开根号值是 1.732051\n",
      "无法计算 -4 的开根号值\n",
      "无法计算 -5 的开根号值\n",
      "输入 'Python 3'的类型不对，它不是一个数字 \n",
      "7 的开根号值是 2.645751\n",
      "8 的开根号值是 2.828427\n"
     ]
    }
   ],
   "source": [
    "for i in [1, 2, 3, -4, -5, 'Python 3', 7, 8]:                         \n",
    "    #我们还可以对错误进行分类，精细化管理错误；\n",
    "    try:\n",
    "        print(\"%d 的开根号值是 %f\" % (i, math.sqrt(i)))\n",
    "    except ValueError:\n",
    "        print(\"无法计算 %d 的开根号值\" % i)\n",
    "    except TypeError:\n",
    "        print(\"输入 '%s'的类型不对，它不是一个数字 \" % i)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 5,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "1 的开根号值是 1.000000\n",
      "计算成功\n",
      "2 的开根号值是 1.414214\n",
      "计算成功\n",
      "3 的开根号值是 1.732051\n",
      "计算成功\n",
      "无法计算 -4 的开根号值\n",
      "无法计算 -5 的开根号值\n",
      "输入 'Python 3 '的类型不对，它不是一个数字 \n",
      "7 的开根号值是 2.645751\n",
      "计算成功\n",
      "8 的开根号值是 2.828427\n",
      "计算成功\n"
     ]
    }
   ],
   "source": [
    "for i in [1, 2, 3, -4, -5, 'Python 3 ', 7, 8]:                                  \n",
    "    #else语句只会在没有程序没有报错的情况下出现；\n",
    "    try:\n",
    "        print(\"%d 的开根号值是 %f\" % (i, math.sqrt(i)))\n",
    "    except ValueError:\n",
    "        print(\"无法计算 %d 的开根号值\" % i)\n",
    "    except TypeError:\n",
    "        print(\"输入 '%s'的类型不对，它不是一个数字 \" % i)\n",
    "    else:  # only if there is no exception\n",
    "        print(\"计算成功\")"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 6,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "1 的开根号值是 1.000000\n",
      "本次计算成功\n",
      "进行下一次计算\n",
      "\n",
      "2 的开根号值是 1.414214\n",
      "本次计算成功\n",
      "进行下一次计算\n",
      "\n",
      "3 的开根号值是 1.732051\n",
      "本次计算成功\n",
      "进行下一次计算\n",
      "\n",
      "无法计算 -4 的开根号值\n",
      "进行下一次计算\n",
      "\n",
      "无法计算 -5 的开根号值\n",
      "进行下一次计算\n",
      "\n",
      "输入 'Python 3 '的类型不对，它不是一个数字 \n",
      "进行下一次计算\n",
      "\n",
      "7 的开根号值是 2.645751\n",
      "本次计算成功\n",
      "进行下一次计算\n",
      "\n",
      "8 的开根号值是 2.828427\n",
      "本次计算成功\n",
      "进行下一次计算\n",
      "\n"
     ]
    }
   ],
   "source": [
    "for i in [1, 2, 3, -4, -5, 'Python 3 ', 7, 8]:                                   \n",
    "    #finally是不管程序是否出错最终都会执行；\n",
    "    try:\n",
    "        print(\"%d 的开根号值是 %f\" % (i, math.sqrt(i)))\n",
    "    except ValueError:\n",
    "        print(\"无法计算 %d 的开根号值\" % i)\n",
    "    except TypeError:\n",
    "        print(\"输入 '%s'的类型不对，它不是一个数字 \" % i)\n",
    "    else:                                         # 代码没问题时执行；\n",
    "        print(\"本次计算成功\")\n",
    "    finally:                                      # 无论是否发生错误都会执行\n",
    "        print(\"进行下一次计算\\n\")"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "声明：本资料仅限内部研究和交流使用，切勿外传。"
   ]
  }
 ],
 "metadata": {
  "anaconda-cloud": {},
  "kernelspec": {
   "display_name": "Python 3",
   "language": "python",
   "name": "python3"
  },
  "language_info": {
   "codemirror_mode": {
    "name": "ipython",
    "version": 3
   },
   "file_extension": ".py",
   "mimetype": "text/x-python",
   "name": "python",
   "nbconvert_exporter": "python",
   "pygments_lexer": "ipython3",
   "version": "3.6.0"
  }
 },
 "nbformat": 4,
 "nbformat_minor": 1
}







aqf04.3.ipynb

{
 "cells": [
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "# Python语法基础知识——函数"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 1. 函数Function的一般编制方法——检查质数"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "函数是组织好的，可重复使用的，用来实现单一，或相关联功能的代码段;\n",
    "\n",
    "函数能提高应用的模块性，和代码的重复利用率。你已经知道Python提供了许多内建函数，比如print()。\n",
    "\n",
    "你也可以自己创建函数，这被叫做用户自定义函数。"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "#实例 定义过程；\n",
    "def simple_add():\n",
    "    a = 5\n",
    "    b = 10\n",
    "    c = a + b\n",
    "    print (c)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "simple_add()     #调用过程；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 1.1 质数函数构建"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "def prime_choice(a):         #就是函数啥也不干；\n",
    "    pass"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "prime_choice(1)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "prime_choice('Python 3')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "def prime_choice(a):           \n",
    "pass\n",
    "#再次强调一下，函数编写的过程中，一定要控制缩进\n",
    "#Python没有类似C语言的大括号，完全靠缩进进行结构控制；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "prime_choice()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 1.2 函数中只接受整型数据"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "def prime_choice(a):\n",
    "    if type(a) != int:\n",
    "        raise TypeError(\"输入类型错误\")     #故意去raise一个Error；\n",
    "    else:\n",
    "        print(\"输入类型正确\")"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "def prime_choice(a):\n",
    "    if type(a) == int:\n",
    "        print(\"输入类型正确\")\n",
    "    else:\n",
    "        raise TypeError(\"输入类型错误\")     #故意去raise一个Error；        "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "prime_choice(10)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "prime_choice('Python 3')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "def prime_choice(a):\n",
    "    if isinstance(a, int):                    # alternative inspection\n",
    "        print(\"输入类型正确\")\n",
    "    else:\n",
    "        raise TypeError(\"输入类型错误\")\n",
    "    "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "prime_choice(10)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "prime_choice('Python')"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 1.3 最终检查该数字是否为质数，这样的函数是比较robust的"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "def prime_choice(a):\n",
    "    if type(a) != int:\n",
    "        raise TypeError(\"输入类型错误\")\n",
    "    else:\n",
    "        for i in range(2, a):      #前闭后开；\n",
    "            if a % i == 0:\n",
    "                print(\"它不是质数，它可以被 %d 整除\" % i)\n",
    "                break\n",
    "            if i == a - 1:\n",
    "                print(\"%d是质数\" % a )"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "prime_choice(11)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 2. 形参与实参\n",
    "\n",
    "形参一般发生在函数定义的过程中，形参一般是指参数的名称，而不代表函数的值，他仅仅只是形式上的函 数，仅仅只标明一个函数里面，哪个位置有哪个名称的参数而已\n",
    "\n",
    "实参跟形参刚好互相弥补，实参一般是在函数调用时出现，实参一般指的是参数具体的值"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "def add_function(a,b):\n",
    "    c = a+b\n",
    "    print (c)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "n = add_function(8,5)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "type(n)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "n +3"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "def add_function2(a,b):                        \n",
    "    c = a+b\n",
    "    return (c)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "m = add_function2(8,5)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "m                       \n",
    "#注意return和print的区别；\n",
    "#return是具体可以讲函数里面的值传到函数外并加以使用，print则只是简单的打印；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "type(m)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "m + 3"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "t = add_function2(5,6)\n",
    "t"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "add_function2()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 2.1 必备参数\n",
    "\n",
    "必备参数须以正确的顺序传入函数。调用时的数量必须和声明时的一样。\n",
    "调用printme()函数，你必须传入一个参数，不然会出现语法错误："
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "def printme(str):\n",
    "   #\"打印任何传入的字符串\"\n",
    "   print (str)\n",
    "   \n",
    " \n",
    "#调用printme函数\n",
    "printme('hello world')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "def simple_add(num1,num2):\n",
    "    answer = num1 + num2\n",
    "    print('num1 is ', num1)\n",
    "    print(answer)\n",
    "    \n",
    "simple_add(5,3)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "simple_add(5)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "simple_add(3,5)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 2.2 关键词参数传递"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "simple_add(num2 = 3, num1 = 5)              \n",
    "#虽然位置反了，但是由于用了关键词，依旧可以正常打印；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 2.3 缺省参数\n",
    "\n",
    "调用函数时，缺省参数的值如果没有传入，则被认为是默认值"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "def simple_add(num1,num2 = 3):         \n",
    "    #num2 = 3是默认值，在没有参数传入的情况下，它的值就默认等于3；\n",
    "    answer = num1 + num2\n",
    "    print('num1 is ', num1)\n",
    "    print(answer)\n",
    "    \n",
    "simple_add(5,7)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "simple_add(7)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 2.4 不定长参数\n",
    "\n",
    "你可能需要一个函数能处理比当初声明时更多的参数。这些参数叫做不定长参数，基本语法如下："
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "**Args**"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "def MultipleArg(*elements):\n",
    "    for i in elements:\n",
    "        print (i)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "MultipleArg([2,4,9],[4,2,9],(3,2,6))"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "MultipleArg(2,4,9,10,12)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "blog_1 = 'I am so awesome'\n",
    "blog_2 = 'Cars are cool.'\n",
    "blog_3 = 'Aww look at my cat.'"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "def blog_posts(*args):\n",
    "    for post in args:\n",
    "        print(post)\n",
    "\n",
    "blog_posts(blog_1,blog_2,blog_3)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "def blog_posts_2(regular_arg, *args):                     \n",
    "    # *args也可以和正常的参数结合一起使用；\n",
    "    print(regular_arg)\n",
    "    for post in args:\n",
    "        print(post)\n",
    "\n",
    "blog_posts_2('My blogs:',blog_1,blog_2,blog_3)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "**kwargs**"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "Now, there will be many times where you want args that are still assigned to some sort of name, which is where keyword arguments, **kwargs come in! Where *args are like a list, **kwargs are like a dictionary."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "def blog_posts_3(**kwargs):\n",
    "    for title, post in kwargs.items():\n",
    "        print(title,post)\n",
    "\n",
    "blog_posts_3(blog_1 = 'I am so awesome',\n",
    "             blog_2 = 'Cars are cool.',\n",
    "             blog_3 = 'Aww look at my cat.')"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 2.5 匿名函数\n",
    "\n",
    "python 使用 lambda 来创建匿名函数。\n",
    "\n",
    "lambda只是一个表达式，函数体比def简单很多。\n",
    "\n",
    "\n",
    "lambda的主体是一个表达式，而不是一个代码块。仅仅能在lambda表达式中封装有限的逻辑进去。\n",
    "\n",
    "lambda函数拥有自己的命名空间，且不能访问自有参数列表之外或全局命名空间里的参数。\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "sum = lambda x, y: x + y\n",
    "sum(1,2)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "square = lambda x, y: x ** y\n",
    "square(3,3)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "square = lambda x: x ** 2\n",
    "square(9)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "square = lambda x,y,z: (x+y)*z\n",
    "square(1,2,3)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 3. 全局变量和局部变量\n",
    "\n",
    "定义在函数内部的变量拥有一个局部作用域，定义在函数外的拥有全局作用域。\n",
    "\n",
    "\n",
    "局部变量只能在其被声明的函数内部访问，而全局变量可以在整个程序范围内访问。调用函数时，所有在函数内声明的变量名称都将被加入到作用域中\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 1,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "5\n"
     ]
    }
   ],
   "source": [
    "i=5\n",
    "print (i) "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 6,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "def localVariable():\n",
    "    i=8     #局部变量；\n",
    "\n",
    "localVariable()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 4,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "5"
      ]
     },
     "execution_count": 4,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "i"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 7,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "7\n"
     ]
    }
   ],
   "source": [
    "i=10\n",
    "\n",
    "def localVariable2():\n",
    "    i=7\n",
    "    print (i)\n",
    "\n",
    "localVariable2()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 8,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "10"
      ]
     },
     "execution_count": 8,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "i"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 11,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "#全局变量\n",
    "i = 5\n",
    "\n",
    "def globalVariable():\n",
    "    global i             #注意了，这个i是一个global变量；\n",
    "    i=100\n",
    "    print (i)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 12,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "100\n"
     ]
    }
   ],
   "source": [
    "globalVariable()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 13,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "100"
      ]
     },
     "execution_count": 13,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "i"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 15,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "100\n"
     ]
    }
   ],
   "source": [
    "i = 6\n",
    "\n",
    "def globalVariable2 ():\n",
    "#     i = 100\n",
    "    print(i)            #全局变量i\n",
    "\n",
    "globalVariable2()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 19,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "ename": "UnboundLocalError",
     "evalue": "local variable 'x' referenced before assignment",
     "output_type": "error",
     "traceback": [
      "\u001b[0;31m---------------------------------------------------------------------------\u001b[0m",
      "\u001b[0;31mUnboundLocalError\u001b[0m                         Traceback (most recent call last)",
      "\u001b[0;32m<ipython-input-19-ba1387298ff2>\u001b[0m in \u001b[0;36m<module>\u001b[0;34m()\u001b[0m\n\u001b[1;32m      7\u001b[0m \u001b[1;31m#     print(x)\u001b[0m\u001b[1;33m\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[1;32m      8\u001b[0m \u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0;32m----> 9\u001b[0;31m \u001b[0mvariableTest\u001b[0m\u001b[1;33m(\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0m",
      "\u001b[0;32m<ipython-input-19-ba1387298ff2>\u001b[0m in \u001b[0;36mvariableTest\u001b[0;34m()\u001b[0m\n\u001b[1;32m      2\u001b[0m \u001b[1;33m\u001b[0m\u001b[0m\n\u001b[1;32m      3\u001b[0m \u001b[1;32mdef\u001b[0m \u001b[0mvariableTest\u001b[0m\u001b[1;33m(\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m:\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0;32m----> 4\u001b[0;31m     \u001b[0mprint\u001b[0m\u001b[1;33m(\u001b[0m\u001b[0mx\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0m\u001b[1;32m      5\u001b[0m     \u001b[0mx\u001b[0m \u001b[1;33m=\u001b[0m \u001b[1;36m10\u001b[0m       \u001b[1;31m#local\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[1;32m      6\u001b[0m     \u001b[0mx\u001b[0m \u001b[1;33m+=\u001b[0m \u001b[1;36m6\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n",
      "\u001b[0;31mUnboundLocalError\u001b[0m: local variable 'x' referenced before assignment"
     ]
    }
   ],
   "source": [
    "x = 6\n",
    "\n",
    "def variableTest():\n",
    "    print(x)\n",
    "    x = 10       #local\n",
    "    x += 6               \n",
    "#     print(x)\n",
    "\n",
    "variableTest()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 17,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "6"
      ]
     },
     "execution_count": 17,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "x"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 20,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "1000\n"
     ]
    }
   ],
   "source": [
    "a = 10\n",
    "b = 50\n",
    "def testFunc(a,b):\n",
    "    if a > b:\n",
    "        print(a)\n",
    "    else:\n",
    "        print(b)\n",
    "\n",
    "testFunc(100,1000)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 21,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "10 50\n"
     ]
    }
   ],
   "source": [
    "print(a,b)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "声明：本资料仅限内部研究和交流使用，切勿外传。"
   ]
  }
 ],
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   "nbconvert_exporter": "python",
   "pygments_lexer": "ipython3",
   "version": "3.6.0"
  }
 },
 "nbformat": 4,
 "nbformat_minor": 1
}
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{
 "cells": [
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "# Python语法基础知识——模块"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 1. Importing"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 1,
   "metadata": {},
   "outputs": [
    {
     "ename": "NameError",
     "evalue": "name 'log' is not defined",
     "output_type": "error",
     "traceback": [
      "\u001b[0;31m---------------------------------------------------------------------------\u001b[0m",
      "\u001b[0;31mNameError\u001b[0m                                 Traceback (most recent call last)",
      "\u001b[0;32m<ipython-input-1-7dbe859c6902>\u001b[0m in \u001b[0;36m<module>\u001b[0;34m()\u001b[0m\n\u001b[0;32m----> 1\u001b[0;31m \u001b[0mlog\u001b[0m\u001b[1;33m(\u001b[0m\u001b[1;36m10\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0m",
      "\u001b[0;31mNameError\u001b[0m: name 'log' is not defined"
     ]
    }
   ],
   "source": [
    "log(10)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 2,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import math"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 3,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2.302585092994046"
      ]
     },
     "execution_count": 3,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "math.log(10)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 4,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "1.4142135623730951"
      ]
     },
     "execution_count": 4,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "math.sqrt(2)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 10,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "from math import log,sqrt,sin,cos"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 6,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2.302585092994046"
      ]
     },
     "execution_count": 6,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "math.log(10)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 7,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2.302585092994046"
      ]
     },
     "execution_count": 7,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "log(10)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 9,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "1.4142135623730951"
      ]
     },
     "execution_count": 9,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "sqrt(2)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 11,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "from math import *           #不推荐，冲突问题；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 12,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "-0.5440211108893698"
      ]
     },
     "execution_count": 12,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "sin(10)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 13,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "-0.8390715290764524"
      ]
     },
     "execution_count": 13,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "cos(10)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "math.sqrt()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 14,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import numpy as np\n",
    "import pandas as pd"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 15,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "range(0, 5)"
      ]
     },
     "execution_count": 15,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "range(5)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 16,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "0\n",
      "1\n",
      "2\n",
      "3\n",
      "4\n"
     ]
    }
   ],
   "source": [
    "for i in range(5):\n",
    "    print(i)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 17,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([0, 1, 2, 3, 4, 5, 6, 7, 8, 9])"
      ]
     },
     "execution_count": 17,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a = np.arange(10)        #range——>python\n",
    "a"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 18,
   "metadata": {},
   "outputs": [
    {
     "ename": "NameError",
     "evalue": "name 'arange' is not defined",
     "output_type": "error",
     "traceback": [
      "\u001b[0;31m---------------------------------------------------------------------------\u001b[0m",
      "\u001b[0;31mNameError\u001b[0m                                 Traceback (most recent call last)",
      "\u001b[0;32m<ipython-input-18-b29de641abb9>\u001b[0m in \u001b[0;36m<module>\u001b[0;34m()\u001b[0m\n\u001b[0;32m----> 1\u001b[0;31m \u001b[0ma\u001b[0m \u001b[1;33m=\u001b[0m \u001b[0marange\u001b[0m\u001b[1;33m(\u001b[0m\u001b[1;36m10\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0m",
      "\u001b[0;31mNameError\u001b[0m: name 'arange' is not defined"
     ]
    }
   ],
   "source": [
    "a = arange(10)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 1.1 From…import.... 语句\n",
    "\n",
    "Python 的 from 语句让你从模块中导入一个指定的部分到当前命名空间中。"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 20,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "from numpy import exp, arange"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 21,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([0, 1, 2, 3, 4, 5, 6, 7, 8, 9])"
      ]
     },
     "execution_count": 21,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a = arange(10)        #不建议；\n",
    "a"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 22,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([0, 1, 2, 3, 4, 5, 6, 7, 8, 9])"
      ]
     },
     "execution_count": 22,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a = np.arange(10)\n",
    "a"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 23,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([  1.00000000e+00,   2.71828183e+00,   7.38905610e+00,\n",
       "         2.00855369e+01,   5.45981500e+01,   1.48413159e+02,\n",
       "         4.03428793e+02,   1.09663316e+03,   2.98095799e+03,\n",
       "         8.10308393e+03])"
      ]
     },
     "execution_count": 23,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "exp(a)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 1.2 From…import * 语句\n",
    "\n",
    "把一个模块的所有内容全都导入到当前的命名空间也是可行的，只需使用如下声明："
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 24,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "1.4142135623730951"
      ]
     },
     "execution_count": 24,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "from math import *\n",
    "sqrt(2)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 25,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "22026.465794806718"
      ]
     },
     "execution_count": 25,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "exp(10)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 1.3 练习"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import numpy as np"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "np.  # tab "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 26,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import support"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 27,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Hello,Quantative Finance\n"
     ]
    }
   ],
   "source": [
    "support.print_func('Quantative Finance')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 28,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Hello,jihuicheng\n"
     ]
    }
   ],
   "source": [
    "support.print_func('jihuicheng')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 29,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import datetime"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 31,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "datetime.datetime(2017, 7, 25, 15, 28, 36, 567611)"
      ]
     },
     "execution_count": 31,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a = datetime.datetime.now()\n",
    "a"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 32,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "from datetime import datetime"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 34,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "datetime.datetime(2017, 7, 25, 15, 30, 2, 428580)"
      ]
     },
     "execution_count": 34,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "b = datetime.now()\n",
    "b"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 35,
   "metadata": {},
   "outputs": [
    {
     "ename": "AttributeError",
     "evalue": "type object 'datetime.datetime' has no attribute 'datetime'",
     "output_type": "error",
     "traceback": [
      "\u001b[0;31m---------------------------------------------------------------------------\u001b[0m",
      "\u001b[0;31mAttributeError\u001b[0m                            Traceback (most recent call last)",
      "\u001b[0;32m<ipython-input-35-3be4b0fc31a5>\u001b[0m in \u001b[0;36m<module>\u001b[0;34m()\u001b[0m\n\u001b[0;32m----> 1\u001b[0;31m \u001b[0mc\u001b[0m \u001b[1;33m=\u001b[0m \u001b[0mdatetime\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mdatetime\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mnow\u001b[0m\u001b[1;33m(\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0m",
      "\u001b[0;31mAttributeError\u001b[0m: type object 'datetime.datetime' has no attribute 'datetime'"
     ]
    }
   ],
   "source": [
    "c = datetime.datetime.now()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "datetime."
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "声明：本资料仅限内部研究和交流使用，切勿外传。"
   ]
  }
 ],
 "metadata": {
  "anaconda-cloud": {},
  "kernelspec": {
   "display_name": "Python 2",
   "language": "python",
   "name": "python2"
  },
  "language_info": {
   "codemirror_mode": {
    "name": "ipython",
    "version": 2
   },
   "file_extension": ".py",
   "mimetype": "text/x-python",
   "name": "python",
   "nbconvert_exporter": "python",
   "pygments_lexer": "ipython2",
   "version": "2.7.13"
  }
 },
 "nbformat": 4,
 "nbformat_minor": 1
}
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{
 "cells": [
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "# Python里面几个重要函数的用法"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 1. 函数知识点回顾"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 2,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "64"
      ]
     },
     "execution_count": 2,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "def f(x):\n",
    "    return x * x\n",
    "f(8)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 3,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "[1, 25, 36, 9, 25]"
      ]
     },
     "execution_count": 3,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "m =[1,5,6,3,5]\n",
    "results = [f(x) for x in m]\n",
    "results"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 4,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "False"
      ]
     },
     "execution_count": 4,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "def even(x):\n",
    "    return x % 2 == 0\n",
    "even(3)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 5,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "True"
      ]
     },
     "execution_count": 5,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "even(20)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 2. Map函数"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "map(function, sequence) ：对sequence中的item依次执行function(item)，将执行结果组成一个List返回："
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 6,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "True"
      ]
     },
     "execution_count": 6,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "even(4)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 7,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "<map at 0x1ff143ca080>"
      ]
     },
     "execution_count": 7,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "map(even, range(10))         #python3里面返回的是一个map的对象"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 8,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "[True, False, True, False, True, False, True, False, True, False]"
      ]
     },
     "execution_count": 8,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "list(map(even, range(10)))                 #"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 9,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "True\n",
      "False\n",
      "True\n",
      "False\n",
      "True\n",
      "False\n",
      "True\n",
      "False\n",
      "True\n",
      "False\n"
     ]
    }
   ],
   "source": [
    "for i in map(even, range(10)):\n",
    "    print(i)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 11,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "[True, False, True, False, True, False, True, False, True, False]"
      ]
     },
     "execution_count": 11,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a= [even(x) for x in range(10)]                  #python层面少用循环\n",
    "a"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 12,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "10 loops, best of 3: 158 ms per loop\n"
     ]
    }
   ],
   "source": [
    "%timeit list(map(even, range(1000000)))   "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 13,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "10 loops, best of 3: 192 ms per loop\n"
     ]
    }
   ],
   "source": [
    "%timeit [even(x) for x in range(1000000)]  "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 14,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "0\n",
      "1\n",
      "4\n",
      "9\n",
      "16\n",
      "25\n",
      "36\n",
      "49\n",
      "64\n",
      "81\n"
     ]
    }
   ],
   "source": [
    "for i in map(lambda x: x ** 2, range(10)):               #Map函数和Lambda函数的结合使用，在很多代码中都很常见；\n",
    "    print(i)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 16,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "['Java', 'Python', 'C++']"
      ]
     },
     "execution_count": 16,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "#通过map实现对字符串的格式化\n",
    "l = ['java','python','c++']\n",
    "a = list(map(lambda x: x.title() ,l))\n",
    "a"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 17,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "[2, 3, 6, 7, 9, 8, 4, 6]"
      ]
     },
     "execution_count": 17,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "l = [2,3,6,-7,-9,-8,4,6]\n",
    "a = list(map(lambda x: abs(x),l))\n",
    "a"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 3. Reduce函数"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "reduce(function, sequence, starting_value)：对sequence中的item顺序迭代调用function，如果有starting_value，还可以作为初始值调用，例如可以用来对List求和："
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 18,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "from functools import reduce      #python3的小改动；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 19,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "55"
      ]
     },
     "execution_count": 19,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "def add(x,y): \n",
    "    return x + y \n",
    "\n",
    "reduce(add, range(1, 11))       #1+2+3.....+10    \n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 20,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "75"
      ]
     },
     "execution_count": 20,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "reduce(add, range(1, 11), 20)    #20+1+2+3+4+5+6+7+8+9+10: 可以有初始值，20作为函数计算的初始值；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 21,
   "metadata": {},
   "outputs": [
    {
     "ename": "TypeError",
     "evalue": "add() missing 1 required positional argument: 'y'",
     "output_type": "error",
     "traceback": [
      "\u001b[0;31m---------------------------------------------------------------------------\u001b[0m",
      "\u001b[0;31mTypeError\u001b[0m                                 Traceback (most recent call last)",
      "\u001b[0;32m<ipython-input-21-5f77b81a76f7>\u001b[0m in \u001b[0;36m<module>\u001b[0;34m()\u001b[0m\n\u001b[0;32m----> 1\u001b[0;31m \u001b[0ma\u001b[0m\u001b[1;33m=\u001b[0m \u001b[0mlist\u001b[0m\u001b[1;33m(\u001b[0m\u001b[0mmap\u001b[0m\u001b[1;33m(\u001b[0m\u001b[0madd\u001b[0m\u001b[1;33m,\u001b[0m \u001b[0mrange\u001b[0m\u001b[1;33m(\u001b[0m\u001b[1;36m1\u001b[0m\u001b[1;33m,\u001b[0m \u001b[1;36m11\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0m",
      "\u001b[0;31mTypeError\u001b[0m: add() missing 1 required positional argument: 'y'"
     ]
    }
   ],
   "source": [
    "a= list(map(add, range(1, 11)))  "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 22,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "-3"
      ]
     },
     "execution_count": 22,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "l = [2,3,6,-7,-9,-8,4,6]               \n",
    "reduce(lambda x,y: x+y,l)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 23,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "-3"
      ]
     },
     "execution_count": 23,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "reduce(add,l)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 4. filter函数"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "filter(function, sequence)：对sequence中的item依次执行function(item)，将执行结果为True的item组成一个List/String/Tuple（取决于sequence的类型）\n",
    "\n",
    "把sequence里面满足我设定条件的元素一次性挑选出来；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "list(filter(lambda x: x < 0,range(-5, 5)))         #python 3.0会返回一个可以迭代的filter对象，用list可以返回具体的值；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 25,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "[-5, -4, -3, -2, -1]"
      ]
     },
     "execution_count": 25,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "list(filter(lambda x: x<0,range(-5,5)))"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 26,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "[1, 2, 3, 4]"
      ]
     },
     "execution_count": 26,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "list(filter(lambda x: x>0,range(-5,5)))           #"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 27,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "-5\n",
      "-4\n",
      "-3\n",
      "-2\n",
      "-1\n"
     ]
    }
   ],
   "source": [
    "for e in filter(lambda x : x <0 ,range(-5,5)):\n",
    "    print(e)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 28,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "[-7, -9, -8]"
      ]
     },
     "execution_count": 28,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "l = [2,3,6,-7,-9,-8,4,6]  \n",
    "list(filter(lambda x: x<0,l))"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 5. Enumerate函数"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "The enumerate function returns a tuple containing the index, and then the actual value from the iterable.\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 29,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "0 left\n",
      "1 right\n",
      "2 up\n",
      "3 down\n"
     ]
    }
   ],
   "source": [
    "example = ['left','right','up','down']\n",
    "for i in range(len(example)):\n",
    "    print(i, example[i])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 30,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "0 left\n",
      "1 right\n",
      "2 up\n",
      "3 down\n"
     ]
    }
   ],
   "source": [
    "for i,j in enumerate(example):              #unpacked\n",
    "    print(i,j)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "声明：本资料仅限内部研究和交流使用，切勿外传。"
   ]
  }
 ],
 "metadata": {
  "anaconda-cloud": {},
  "kernelspec": {
   "display_name": "Python 2",
   "language": "python",
   "name": "python2"
  },
  "language_info": {
   "codemirror_mode": {
    "name": "ipython",
    "version": 2
   },
   "file_extension": ".py",
   "mimetype": "text/x-python",
   "name": "python",
   "nbconvert_exporter": "python",
   "pygments_lexer": "ipython2",
   "version": "2.7.13"
  }
 },
 "nbformat": 4,
 "nbformat_minor": 1
}
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{
 "cells": [
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "# NumPy基础"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "## 1.  NumPy数据结构"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 1.1 NumPy Array基础"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "NumPy是python运用于数据分析、科学计算最重要的库之一；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "提供类强大的 `ndarray`类型用于处理多维数据.\n",
    "\n",
    "可以定义一个python的array，然后用np.array()转化。\n",
    "\n",
    "另外，numpy中的array元素如果有一个是浮点数，那么这个array中的所有元素都会以浮点数存储;\n",
    "\n",
    "Numpy的Ndarray的数据结构必须是相同的；是和list是有区别的；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 83,
   "metadata": {
    "collapsed": true,
    "uuid": "434dc849-a224-49f3-af1c-466dc48c9258"
   },
   "outputs": [],
   "source": [
    "import numpy as np\n",
    "import warnings; warnings.simplefilter('ignore') \n",
    "#忽略可能会出现的警告信息，警告并不是错误，可以忽略；\n",
    "%matplotlib inline\n",
    "from matplotlib import pyplot as plt\n",
    "import seaborn"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "uuid": "a58df3ba-f18e-459d-ac4d-6be84714a2a3"
   },
   "outputs": [],
   "source": [
    "close = np.array([10, 10.5, 11.0, 11.5, 12.0])         # 最近五天的收盘价，通过np.array方法创建；\n",
    "type(close)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "close"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "scrolled": true
   },
   "outputs": [],
   "source": [
    "close.                 #tab"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "scrolled": false
   },
   "outputs": [],
   "source": [
    "close[0] = 'Python'                 # Ndarray中元素的数据类型必须相同，为了做向量化；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "close_list = [10, 10.5, 11.0, 11.5, 12.0]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "close_list"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "close_list[0] = 'python'           # list中元素的数据类型可以不同"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "close_list"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 1.2 Numpy Ndarray的基本属性\n",
    "\n",
    ".ndim 维度\n",
    "\n",
    ".shape 每个维度的长度\n",
    "\n",
    ".size 整个数组的长度，等于各个维度长度之积\n",
    "\n",
    ".dtype 内部数据的类型\n",
    "\n",
    ".itemsize 每个元素的字节长度\n",
    "\n",
    ".nbytes 整个数组的字节长度，等于 .itemsize * .size"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 一维ndarray\n",
    "close = np.array([10, 10.5, 11.0, 11.5, 12.0])         # 最近五天的收盘价"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "close"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "scrolled": true
   },
   "outputs": [],
   "source": [
    "close.ndim"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "close.shape"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "close.size"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "close.dtype"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 多维ndarray\n",
    "open_list = [10, 11, 12, 13, 14]\n",
    "close_list = [12, 11, 10, 14, 16]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "stock_info_list = [open_list, close_list]\n",
    "stock_info_list"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "stock_info = np.array(stock_info_list)        # 创建完成多维数组\n",
    "stock_info"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 查看多维数组的各个属性\n",
    "print('ndim: ', stock_info.ndim)\n",
    "print('shape: ', stock_info.shape)\n",
    "print('size: ', stock_info.size)\n",
    "print('dtype: ', stock_info.dtype)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 1.3 Numpy Ndarray的创建方法 "
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "使用其他数据类型创建ndarray"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# list转化为 ndarray\n",
    "close_list = [10, 10.5, 11.0, 11.5, 12.0]\n",
    "close_list"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "close_array = np.array(close_list)\n",
    "close_array"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 元组转化为ndarray\n",
    "stock_info_tuple = ('000001', '平安银行', '银行', 10.20)                  # 元组储存股票的代码、名称、行业信息\n",
    "stock_info_tuple"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "scrolled": true
   },
   "outputs": [],
   "source": [
    "stock_info_array = np.array(stock_info_tuple)\n",
    "stock_info_array"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "使用可迭代对象生成ndarray"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "range_iterator = range(5)\n",
    "range_iterator"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "list(range_iterator)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "range_array = np.array(range_iterator)\n",
    "range_array"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 使用np.arange()函数创建一维array\n",
    "np_arange_array = np.arange(5)                            # 注意：np.arange()\n",
    "np_arange_array"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "scrolled": true
   },
   "outputs": [],
   "source": [
    "help(np.arange)    # 查看np.arange()函数的使用说明"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "range_array = np.array([range_iterator,range_iterator])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "range_array"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "使用numpy中函数创建ndarray"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "uuid": "6d7362b7-dda8-4961-8be1-96da9b1718cf"
   },
   "outputs": [],
   "source": [
    "# 使用np.zeros()函数创建array\n",
    "zeros_array = np.zeros((4, 3))               # 类似用法np.ones()\n",
    "zeros_array"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "zeros_array = np.zeros((4, 3), dtype = 'i')\n",
    "zeros_array"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 使用np.ones()函数创建多维array\n",
    "ones_array = np.ones((2, 3))\n",
    "ones_array"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "uuid": "0d4862fd-4847-4dd7-b8cd-e6966bbd5913"
   },
   "outputs": [],
   "source": [
    "# 使用np.ones_like创建结构相同、元素由1填充的ndarray\n",
    "ones_like_array = np.ones_like(zeros_array)     \n",
    "# 类似用法: np.zeros_like() 跟c结构一样的全部是1的组合；\n",
    "ones_like_array"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "close_array"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "a = np.zeros_like(close_array)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "a"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import numpy as np"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 使用np.empty()函数创建没有使用特定值初始化的ndarray,\n",
    "empty_array = np.empty((3, 4))\n",
    "empty_array"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "linspace_array = np.linspace(5, 15, 11)                    # 5-15等距离分15份；非常重要；\n",
    "linspace_array"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "a = np.linspace(0,1)\n",
    "a"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "## 2. numpy操作方式"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 2.1 数据索引和切片"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 2.1.1 一维ndarray进行索引和切片"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "close_array = np.array([10, 10.5, 11.0, 11.5, 12.0,13, 15.5])        \n",
    "close_array"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "close_array[0]        # 取出第一天收盘价"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "close_array[-1]       # 取出最后一天收盘价\n",
    "# ndarray索引与list类似"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "close_array[-2:]      # 取出最后两天收盘价\n",
    "# ndarray索引与list类似"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "close_array[1:6:2]    # 取出第二天和第四天的收盘价，从索引1开始到索引5结束，索引5取不到，步长是2；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 2.1.2 多维ndarray进行索引和切片"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "volume_stock1 = [10, 20, 10, 15, 20]                # python下的普通列表,部分数据源返回数据与此形式相似\n",
    "volume_stock2 = [25, 75, 10, 15, 100] \n",
    "volume_stock3 = [55, 35, 10, 20, 20] "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "uuid": "3d05357c-109d-45c7-b10b-fe6c958fd33d"
   },
   "outputs": [],
   "source": [
    "volume_matrix = np.array([volume_stock1, volume_stock2, volume_stock3])\n",
    "volume_matrix        # 3支股票近5天的交易量"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "uuid": "e536d513-ddb7-469d-9ad4-3abbc5cbf006"
   },
   "outputs": [],
   "source": [
    "volume_matrix[0]                  # 第一行, 第一支股票近五天交易量"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "uuid": "d1d0c7dd-aadb-4217-b3ea-927f28f51300"
   },
   "outputs": [],
   "source": [
    "volume_matrix[0, 2]              # 第一行第三个元素， 第一支股票第三天交易量\n",
    "# 多维ndarray索引与list相似，都是通过位置进行索引"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "volume_matrix[1,1]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "volume_matrix[:, -1]        # 所有股票最后一天的交易量"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "volume_matrix[0:2, -1]  "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "scrolled": true
   },
   "outputs": [],
   "source": [
    "volume_matrix[:, :2]        # 所有股票前两天的交易量"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "volume_matrix"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "volume_matrix[:2, -3:]          # 选择前两只股票，后三天的交易量\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "volume_matrix[:, ::2]          # 所有股票，第一、三、五日的交易量"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "volume_matrix[:, [0,1,4]]             # 所有股票，各个交易日的交易量，灵活的选择"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 2.1.3 布尔值索引"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "#布尔取值；这个是在条件选股非常常用；\n",
    "code_array = np.array(['000001', '000002', '000003', '000004'])\n",
    "pe_array = np.array([20, 10, 5, 30])\n",
    "# 部分数据源返回数据形式与以上代码类似，在code_array中记载股票代码，在pe_array中记载pe值，两个array数据一一对应\n",
    "# 如‘000001’股票对应pe值为20"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 下行代码通过<=符号判断生成bool值组成的ndarray，如果元素对应的值符合条件，则对应返回bool值为True，否则为False\n",
    "filtered_array = pe_array <= 10\n",
    "filtered_array"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "code_array[filtered_array]    # 返回filtered_array对应为True的股票代码"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 以上过程可简写\n",
    "code_array[pe_array<=10]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 多个条件，条件选股；\n",
    "roe_array = np.array([0.05, -0.10, 0.12 0.15])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "scrolled": true
   },
   "outputs": [],
   "source": [
    "# 使用双重条件，选择pe值<=10同时roe>=0的股票\n",
    "# 注意，此时单个条件需要用括号括起来\n",
    "filtered_array = (pe_array<=10) & (roe_array>=0)\n",
    "filtered_array"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "code_array[filtered_array]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 以上过程可简写\n",
    "code_array[(pe_array<=10) & (roe_array>=0)]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "scrolled": true
   },
   "outputs": [],
   "source": [
    "# 选取并集，选择pe值小于等于10或roe大于等于0的股票\n",
    "# 此时用|表示或\n",
    "code_array[(pe_array<=10) | (roe_array>=0)]"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 2.2 向量化操作"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "Ndarray很重要因为它提供了可以批处理数据而不需要写任何for循环；这叫做vectorization；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "Python List对比"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "return_list = [0.01, 0.12, 0.3, 0.06, -0.05]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "return_list * 2"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "向量化计算"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "return_array = np.array([0.01, 0.12, 0.3, 0.06, -0.05])    # 来自持股stock1的每日收入情况\n",
    "return_array"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "leverage_array = np.array([2, 1.5, 2, 1.8, 2.2])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "return_array + return_array                                # 向量化，元素级别的计算；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "return_array * leverage_array"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "return_array / leverage_array"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "return_array * 2                                           # 广播机制，向量化计算"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "[i * 2 for i in return_list]                              # 列表解析；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "除法"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "price = np.array([10, 10.5, 11.0, 11.5, 12.0])         # 某只股票不同时间的股价\n",
    "bvps = np.array([3,2,4,2,3])                           # 该股票与股价相同时间点的每股净资产"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "pb = price/ bvps              # 计算不同时间的该股的PB值\n",
    "pb"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "以上运算中，参与运算的都是两个ndarray数据结构，并且数据结构shape相同，在进行元素级操作时，相同位置的元素进行了某种运算。"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "代码性能对比"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "scrolled": true
   },
   "outputs": [],
   "source": [
    "data_array = np.random.standard_normal(1000000)                  # 向量化可以有效提升代码性能；\n",
    "data_array"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "data_list =  list(data_array)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "%timeit [i*2 for i in data_list]                                # Python尽可能规避使用循环；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "scrolled": false,
    "uuid": "94ddb4ba-eb2b-4565-80cf-247db6dc5846"
   },
   "outputs": [],
   "source": [
    "%timeit 2 * data_array"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 广播 Broadcasting"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### Ndarray创建方法补充"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "r = np.random.standard_normal((4, 3))\n",
    "s = np.random.standard_normal((4, 3))"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "r"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "s"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "np.random.seed(100)                               # 锁定产生的随机数\n",
    "s = np.random.standard_normal((4, 3))\n",
    "s"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "np.random.seed(100)\n",
    "t = np.random.standard_normal((4, 3))\n",
    "t"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 构建两个数据集"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "stock_pe = np.array([[15,16,15,17,16],            # 假设为不同行业不同股票的pe\n",
    "                     [50,53,57,56,58],\n",
    "                     [20,18,19,17,15]])\n",
    "stock_position = np.array([[100,150,200,300],         # 假设为不同行业不同股票的持仓量数据\n",
    "                           [200,200,250,200],\n",
    "                           [100,100,100,100]])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "stock_pe"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "stock_position"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "####  向量化：元素级操作"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "stock_position + stock_position    "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "stock_position * 2"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### Broadcasting"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "scrolled": true
   },
   "outputs": [],
   "source": [
    "pe_average = np.average(stock_pe)\n",
    "pe_average"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "np.                                        # tab"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "pe_std = np.std(stock_pe)\n",
    "pe_std"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "scrolled": true,
    "uuid": "305b5877-2410-48e0-b5d3-d7f2f384e953"
   },
   "outputs": [],
   "source": [
    "pe_standardized = (stock_pe - pe_average)/pe_std        # 标准化pe\n",
    "pe_standardized"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "uuid": "dd5f63cb-da0f-4397-8d86-315d115d4029"
   },
   "outputs": [],
   "source": [
    "# 标准化步骤分解1\n",
    "data1 = stock_pe - pe_average                           # 广播\n",
    "data1"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 标准化步骤分解2\n",
    "data1/pe_std"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### Python function和Numpy的结合"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "uuid": "0f3b5cad-0146-4203-b158-238203ef5764"
   },
   "outputs": [],
   "source": [
    "def standardize(factor):\n",
    "    return (factor - factor.mean())/factor.std()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "stock_pe = np.array([[15,16,15,17,16],         # 假设为不同行业不同股票的pe\n",
    "                     [50,53,57,56,58],\n",
    "                     [20,18,19,17,15]])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "uuid": "08b395e9-13fc-43c1-8bba-28c63a216366"
   },
   "outputs": [],
   "source": [
    "standardize(stock_pe)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 故意报错 普通的python math函数不能作用于numpy array\n",
    "import math    \n",
    "math.sin(stock_pe)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "np.sin(stock_pe)                               # 输入为ndarray，可以用numpy内置的函数；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 2.3 ndarray形状调整、拼接"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "g = np.linspace(1, 15, 15)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "g"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "g.shape"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "np.shape(g)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "g.reshape((3, 5))                    # reshaping:帮助可以构建出我们想要的数据结构；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "scrolled": false
   },
   "outputs": [],
   "source": [
    "np.arange(10).reshape(2,5)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "g = np.linspace(1, 15, 15).reshape((3,5))\n",
    "g"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "h = g.reshape((5, 3))  \n",
    "h"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "g"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "np.resize(g, (3, 2))  "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "np.resize(g, (1, 5)) "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "np.resize(g, (2, 5))"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "n = np.resize(g, (5, 4))  "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "h.T           #转置"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "n.transpose()    #和上面效果类似；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "n.flatten()     \n",
    "\n",
    "#把所有元素用一维数组返回；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "## 3. Numpy的函数与方法"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 3.1 通用函数"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 3.1.1 一元通用函数\n",
    "传入一个ndarray，对每一个元素进行相应运算。"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "求绝对值"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 4,
   "metadata": {
    "collapsed": true,
    "scrolled": true
   },
   "outputs": [],
   "source": [
    "return_array = np.array([0.05, 0.10, -0.05, 0.15, 0.10])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 5,
   "metadata": {
    "uuid": "eccae4a8-18fc-4362-8089-faed41fe558a"
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([ 0.05,  0.1 ,  0.05,  0.15,  0.1 ])"
      ]
     },
     "execution_count": 5,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "np.abs(return_array)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "求平方根"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 9,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "a = np.array([1,2,3,4,5])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 10,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([ 1.        ,  1.41421356,  1.73205081,  2.        ,  2.23606798])"
      ]
     },
     "execution_count": 10,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "np.sqrt(a)\n",
    "# 相反，可用np.square求各元素平方"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "指数运算"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 11,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "example_array = np.array([1,2,3,4])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 12,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([  2.71828183,   7.3890561 ,  20.08553692,  54.59815003])"
      ]
     },
     "execution_count": 12,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "np.exp(example_array)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "对数运算"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 13,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "example_array = np.array([1,2,3,4,10])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 14,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([ 0.        ,  0.69314718,  1.09861229,  1.38629436,  2.30258509])"
      ]
     },
     "execution_count": 14,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "np.log(example_array)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "数据近似计算"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 19,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "example_array = np.array([1.1,2.6,3.3,4.5,9.8])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 20,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([ 1.,  2.,  3.,  4.,  9.])"
      ]
     },
     "execution_count": 20,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 求floor值，即小于等于该值的最大整数\n",
    "np.floor(example_array)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 21,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([  2.,   3.,   4.,   5.,  10.])"
      ]
     },
     "execution_count": 21,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 求ceil值，即大于等于该值的最小整数\n",
    "np.ceil(example_array)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "符号判断"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 22,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "example_array = np.array([-1, 2, -3, -4])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 23,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([-1,  1, -1, -1])"
      ]
     },
     "execution_count": 23,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "np.sign(example_array)                                  # 计算收益率的持仓情况；策略常用；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 3.1.2 二元通用函数"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "基本数学运算：如＋，－，求余等"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 24,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([1, 0], dtype=int32)"
      ]
     },
     "execution_count": 24,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "np.array([5,7]) % np.array([2,7])                      # 求余"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "基本比较运算:如大于，小于，大于等于等"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 25,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([False,  True,  True], dtype=bool)"
      ]
     },
     "execution_count": 25,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "np.array([1,2,3]) > np.array([4,1,2])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 26,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([False,  True,  True], dtype=bool)"
      ]
     },
     "execution_count": 26,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "np.array([1,2,3]) >= 2                                # 广播：np.array([2,2,2]),再进行元素级的计算；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "基本逻辑运算：并、或"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 27,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([False, False], dtype=bool)"
      ]
     },
     "execution_count": 27,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "np.array([True, False]) & np.array([False, True])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 28,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([ True,  True], dtype=bool)"
      ]
     },
     "execution_count": 28,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "np.array([True, False]) | np.array([False, True])"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 3.1.3 数学统计方法"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "求和"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 29,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "position = np.array([1000,1200,1100,1300,1300])           # 某日策略对各股票持仓数量"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 30,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "5900"
      ]
     },
     "execution_count": 30,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "position.sum()                                            # 求当前持仓总数量"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 31,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "5900"
      ]
     },
     "execution_count": 31,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "np.sum(position)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "均值"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 32,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "close_price_array = np.array([10, 11, 13, 12, 14])        # 某股票5日收盘价"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 33,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "12.0"
      ]
     },
     "execution_count": 33,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "close_price_array.mean()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 34,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "12.0"
      ]
     },
     "execution_count": 34,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "np.mean(close_price_array)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "标准差"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 35,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "close_price_array = np.array([10, 11, 13, 12, 14])        # 某股票5日收盘价"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 36,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "1.4142135623730951"
      ]
     },
     "execution_count": 36,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "close_price_array.std()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "最大最小值及其索引"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 37,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "close_price_array = np.array([10, 11, 13, 12, 14])        # 某股票5日收盘价"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 38,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "14"
      ]
     },
     "execution_count": 38,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "close_price_array.max()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 39,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "10"
      ]
     },
     "execution_count": 39,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "close_price_array.min()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 40,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "4"
      ]
     },
     "execution_count": 40,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "close_price_array.argmax()                                # 返回五日最高价的位置索引，为第五天\n",
    "\n",
    "# 最小值及其索引使用.min()及.argmin()方法"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 42,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "14"
      ]
     },
     "execution_count": 42,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "close_price_array[close_price_array.argmax()]"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "累积计算"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 43,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 累积和\n",
    "income_array = np.array([10, 20, 30, 40])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 44,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([ 10,  30,  60, 100], dtype=int32)"
      ]
     },
     "execution_count": 44,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "income_array.cumsum()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 45,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 累积积\n",
    "daily_return = np.array([0.1,0.05, -0.01, 0.02])        # 某只股票的每日收益率"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 46,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([ 1.1 ,  1.05,  0.99,  1.02])"
      ]
     },
     "execution_count": 46,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "daily_return + 1"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 47,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([ 1.1     ,  1.155   ,  1.14345 ,  1.166319])"
      ]
     },
     "execution_count": 47,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "(daily_return + 1).cumprod()                            # 股票的收益曲线"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 3.1.4 其他重要函数"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 48,
   "metadata": {
    "scrolled": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([[ 1.07499958, -0.90277379, -0.54305308, -1.27842526,  0.96509553],\n",
       "       [-0.68371725,  0.61409788, -1.11018837,  0.21235454,  0.15462186],\n",
       "       [ 1.26412937,  0.08093522,  1.19401105,  0.61824706, -0.08636412]])"
      ]
     },
     "execution_count": 48,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "#np.where  非常重要\n",
    "factor = np.random.randn(3,5)                  # 假设三只股票在5天时间某因子数据为factor\n",
    "factor"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 49,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([[1, 0, 0, 0, 1],\n",
       "       [0, 1, 0, 1, 0],\n",
       "       [1, 0, 1, 1, 0]])"
      ]
     },
     "execution_count": 49,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "signal = np.where(factor > 0.2, 1, 0)          # 在计算策略的signal时非常有用；将factor>0.2的标记为1，其余标记为0，由此可作为策略信号\n",
    "signal"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 52,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "True"
      ]
     },
     "execution_count": 52,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "#np.all 和 np.any\n",
    "np.any(np.array([True, False]))      # 检查是否存在一个True"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 53,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "False"
      ]
     },
     "execution_count": 53,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "np.all(np.array([True, False]))       # 检查是否全部为True"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "## 4. 求解线性方程"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 4.1 用numpy求解方程\n",
    "\n",
    "$$\n",
    "a \\cdot x = b\n",
    "$$\n",
    "\n",
    "\n",
    "\\begin{eqnarray}\n",
    "a_1^1 \\cdot x_1 + a_1^2 \\cdot x_1 = b_1 \\\\\n",
    "a_2^1 \\cdot x_2 + a_2^2 \\cdot x_2 = b_2\n",
    "\\end{eqnarray}"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "首先，矩阵 $a$ 的数据."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "a = np.array([[3, 1], [1, 2]])\n",
    "a"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "然后, 矩阵 $b$的数据."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "b = np.array([9, 8])\n",
    "b"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "最后, 求解过程."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "x = np.linalg.solve(a, b)\n",
    "x"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "np.dot(a, x)  # checking，矩阵的计算；np.dot Ndarry矩阵乘法运算；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "a * x"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 4.2 Numpy 矩阵运算"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "矩阵乘法1"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "a = np.matrix([[3, 1], [1, 2]])      \n",
    "type(a)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "x = np.matrix([[2],[4]])\n",
    "x"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "scrolled": false
   },
   "outputs": [],
   "source": [
    "a * x        #因为是矩阵matrix的数据类型，乘法就是矩阵相乘，而不是向量化运算；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "矩阵乘法2"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "a = np.array([[3,1],[1,2]])\n",
    "type(a)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "x = np.array([2,4])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "a.dot(x)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "矩阵转置"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "a = np.matrix([[3, 4], [1, 2]])      \n",
    "a"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "a.T"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "a = np.array([[3, 4], [1, 2]])\n",
    "a"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "a.T"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "## 5. Numpy随机数"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 5.0 np.random.standard_normal() "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "np.random.standard_normal()  # 产生单个随机数"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "np.random.standard_normal(5)  # 产生1d array"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "a = np.random.standard_normal((2, 6))  # 2d array，两维数组，2行6列；\n",
    "a"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "np.round(a, 3)          #四舍五入，保留3位小数；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import matplotlib.pyplot as plt\n",
    "import seaborn as sns; sns.set()\n",
    "%matplotlib inline"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "plt.figure(figsize=(10, 6))\n",
    "plt.plot(a[0], a[1], 'ro');"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 5.1 numpy.random.rand()\n",
    "\n",
    "numpy.random.rand(d0,d1,...,dn)\n",
    "\n",
    "rand函数根据给定维度生成[0,1)之间的数据，包含0，不包含1\n",
    "\n",
    "dn表格每个维度\n",
    "\n",
    "返回值为指定维度的array"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "np.random.rand(4,2)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "np.random.rand(6,5)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 5.2 numpy.random.random"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "random函数根据给定维度生成[0,1)之间的数据，包含0，不包含, 和random.rand的区别是参数传递需要通过list或者tuple"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "z = np.random.random((4,2))\n",
    "z"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 5.3 numpy.random.randn()\n",
    "\n",
    "numpy.random.randn(d0,d1,...,dn)\n",
    "\n",
    "randn函数返回一个或一组样本，具有标准正态分布。\n",
    "\n",
    "dn表格每个维度\n",
    "\n",
    "返回值为指定维度的array"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "np.random.seed(10)\n",
    "np.random.randn(2,4)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "np.random.seed(10)\n",
    "np.random.standard_normal((2,4))"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 5.4 numpy.random.randint() \n",
    "\n",
    "numpy.random.randint(low, high=None, size=None, dtype='l')\n",
    "\n",
    "返回随机整数，范围区间为[low,high），包含low，不包含high\n",
    "\n",
    "参数：low为最小值，high为最大值，size为数组维度大小，dtype为数据类型，默认的数据类型是np.int\n",
    "\n",
    "high没有填写时，默认生成随机数的范围是[0，low)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "np.random.randint(-5,6,size=(5,6))"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 5.5  numpy.random.seed()\n",
    "\n",
    "np.random.seed()的作用：使得随机数据可预测。\n",
    "当我们设置相同的seed，每次生成的随机数相同。如果不设置seed，则每次会生成不同的随机数"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "np.random.seed(10)\n",
    "np.random.rand(5)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "np.random.seed(10)\n",
    "np.random.rand(5)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 5.6 numpy.random.choice()\n",
    "\n",
    "numpy.random.choice(a, size=None, replace=True, p=None)\n",
    "\n",
    "从给定的一维数组中生成随机数\n",
    "\n",
    "参数： a为一维数组类似数据或整数；size为数组维度；p为数组中的数据出现的概率\n",
    "\n",
    "a为整数时，对应的一维数组为np.arange(a)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import numpy as np\n",
    "np.random.choice(5,20)           #np.arange(10)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "demo_list = ['000001', '000002','000003','000004', '000005']\n",
    "np.random.choice(demo_list,size=(5,3), p=[0.1,0.1,0.1,0.1,0.6])"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "## 6. 用Numpy进行回归运算"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "求回归系数除了可以用Numpy的函数以外，用statsmodels或者sk-learn也是可以很快求出来的；但是追根溯源，sk-learn也是用的numpy来求的；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 6.1 使用 np.polyfit返回回归结系数"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 55,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "m = np.array([1,2,3,4,5])\n",
    "n = m * 5 + 2"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 56,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([1, 2, 3, 4, 5])"
      ]
     },
     "execution_count": 56,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "m"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 57,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([ 7, 12, 17, 22, 27])"
      ]
     },
     "execution_count": 57,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 58,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([ 5.,  2.])"
      ]
     },
     "execution_count": 58,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "reg = np.polyfit(m, n ,1)\n",
    "reg"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 59,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "#unpacked\n",
    "slope, intercept =  np.polyfit(m, n ,1)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 60,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "5.0 2.0\n"
     ]
    }
   ],
   "source": [
    "print(slope, intercept)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 61,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "m = np.array([1,2,3,4,5])\n",
    "n = 2 * m ** 2 + 6 * m + 9"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 62,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([17, 29, 45, 65, 89])"
      ]
     },
     "execution_count": 62,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 63,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([ 2.,  6.,  9.])"
      ]
     },
     "execution_count": 63,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "reg = np.polyfit(m, n ,2)\n",
    "reg"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 6.2 使用np.polyval返回计算结果"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 64,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "17.0"
      ]
     },
     "execution_count": 64,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "np.polyval([ 2.,  6.,  9.], 1)      #2 * 1 ** 2 + 6 * 1 +9"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 65,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "45.0"
      ]
     },
     "execution_count": 65,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "np.polyval([ 2.,  6.,  9.], 3)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 66,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "7.0"
      ]
     },
     "execution_count": 66,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "np.polyval([ 5.,  2.], 1) "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 67,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "76"
      ]
     },
     "execution_count": 67,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "np.polyval([3,0,1], 5)               # 3 * 5**2 + 0 * 5**1 + 1"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 68,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "7"
      ]
     },
     "execution_count": 68,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "np.polyval([3,1], 2) "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 69,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "np.random.seed(10)\n",
    "a = np.random.standard_normal((2, 8))"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 70,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([[ 1.3315865 ,  0.71527897, -1.54540029, -0.00838385,  0.62133597,\n",
       "        -0.72008556,  0.26551159,  0.10854853],\n",
       "       [ 0.00429143, -0.17460021,  0.43302619,  1.20303737, -0.96506567,\n",
       "         1.02827408,  0.22863013,  0.44513761]])"
      ]
     },
     "execution_count": 70,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 71,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([ 1.3315865 ,  0.71527897, -1.54540029, -0.00838385,  0.62133597,\n",
       "       -0.72008556,  0.26551159,  0.10854853])"
      ]
     },
     "execution_count": 71,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a[0]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 72,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([ 0.00429143, -0.17460021,  0.43302619,  1.20303737, -0.96506567,\n",
       "        1.02827408,  0.22863013,  0.44513761])"
      ]
     },
     "execution_count": 72,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a[1]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 73,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([-0.40118618,  0.31387489])"
      ]
     },
     "execution_count": 73,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "reg1 = np.polyfit(a[0], a[1], 1)  # 线性回归重点掌握\n",
    "reg1"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 74,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "reg2 = np.polyfit(a[0], a[1], 2) "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 75,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([ 0.65803616, -0.0845805 , -1.56083258,  0.57371176])"
      ]
     },
     "execution_count": 75,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "reg3 = np.polyfit(a[0], a[1], 3)  \n",
    "reg3"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "**Example　**"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 76,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "np.random.seed(100)\n",
    "data = np.random.standard_normal((5, 100))"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 77,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "x = np.arange(len(data.cumsum()))"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 78,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "y = data.cumsum()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 79,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([  0.02951261, -13.82129082])"
      ]
     },
     "execution_count": 79,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "rg1 = np.polyfit(x, y, 1)\n",
    "rg1"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 80,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([  1.85481129e-04,  -6.30424750e-02,  -6.13921892e+00])"
      ]
     },
     "execution_count": 80,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "rg2 = np.polyfit(x, y, 2)\n",
    "rg2"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 81,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "rg3 = np.polyfit(x, y, 3)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 84,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "<matplotlib.legend.Legend at 0x18c9b31b0f0>"
      ]
     },
     "execution_count": 84,
     "metadata": {},
     "output_type": "execute_result"
    },
    {
     "data": {
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      "text/plain": [
       "<matplotlib.figure.Figure at 0x18c98f6ba90>"
      ]
     },
     "metadata": {},
     "output_type": "display_data"
    }
   ],
   "source": [
    "%matplotlib inline\n",
    "from matplotlib import pyplot as plt\n",
    "plt.figure(figsize=(10, 6)) \n",
    "plt.plot(x, y, 'r', label='data') \n",
    "plt.plot(x, np.polyval(rg1, x), 'b--', label='linear') \n",
    "plt.plot(x, np.polyval(rg2, x), 'g-.', label='quadratic') \n",
    "plt.plot(x, np.polyval(rg3, x), 'm:', label='cubic') \n",
    "plt.legend(loc=0)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "声明：本资料仅限内部研究和交流使用，切勿外传。"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": []
  }
 ],
 "metadata": {
  "anaconda-cloud": {},
  "kernelspec": {
   "display_name": "Python 3",
   "language": "python",
   "name": "python3"
  },
  "language_info": {
   "codemirror_mode": {
    "name": "ipython",
    "version": 3
   },
   "file_extension": ".py",
   "mimetype": "text/x-python",
   "name": "python",
   "nbconvert_exporter": "python",
   "pygments_lexer": "ipython3",
   "version": "3.6.0"
  },
  "toc": {
   "nav_menu": {},
   "number_sections": false,
   "sideBar": true,
   "skip_h1_title": true,
   "toc_cell": false,
   "toc_position": {
    "height": "calc(100% - 180px)",
    "left": "10px",
    "top": "150px",
    "width": "330px"
   },
   "toc_section_display": true,
   "toc_window_display": true
  }
 },
 "nbformat": 4,
 "nbformat_minor": 1
}







aqf05.2.ipynb

{
 "cells": [
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "# Numpy练习"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 1,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import numpy as np"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 2,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "1.13.1\n"
     ]
    }
   ],
   "source": [
    "print (np.__version__ )          #查看numpy版本和配置信息；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 3,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([[ 0.,  0.,  0.],\n",
       "       [ 0.,  0.,  0.]])"
      ]
     },
     "execution_count": 3,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "z=np.zeros((2,3))                #创建零向量，zeros函数；\n",
    "z"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 4,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([[ 0.,  0.,  0.],\n",
       "       [ 0.,  0.,  1.]])"
      ]
     },
     "execution_count": 4,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "z[1,2] = 1 \n",
    "z"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 5,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "(2, 3)"
      ]
     },
     "execution_count": 5,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "z.shape"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 6,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([  1,   2,   3,   4,   5,   6,   7,   8,   9,  10,  11,  12,  13,\n",
       "        14,  15,  16,  17,  18,  19,  20,  21,  22,  23,  24,  25,  26,\n",
       "        27,  28,  29,  30,  31,  32,  33,  34,  35,  36,  37,  38,  39,\n",
       "        40,  41,  42,  43,  44,  45,  46,  47,  48,  49,  50,  51,  52,\n",
       "        53,  54,  55,  56,  57,  58,  59,  60,  61,  62,  63,  64,  65,\n",
       "        66,  67,  68,  69,  70,  71,  72,  73,  74,  75,  76,  77,  78,\n",
       "        79,  80,  81,  82,  83,  84,  85,  86,  87,  88,  89,  90,  91,\n",
       "        92,  93,  94,  95,  96,  97,  98,  99, 100])"
      ]
     },
     "execution_count": 6,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "z = np.arange(1,101)                #生成从1到100的数组；前闭后开；\n",
    "z"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 7,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "(100,)"
      ]
     },
     "execution_count": 7,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "z.shape"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 8,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([[0, 1, 2],\n",
       "       [3, 4, 5],\n",
       "       [6, 7, 8]])"
      ]
     },
     "execution_count": 8,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "z = np.arange(9).reshape(3,3) \n",
    "z"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 9,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "(array([0, 1, 2, 5], dtype=int64),)"
      ]
     },
     "execution_count": 9,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "nz = np.nonzero([1,2,3,0,0,4,0])          #nonzero函数，寻找非0元素的下标\n",
    "nz"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 10,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "z=np.random.random((10,10))      #min()、max()函数"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 11,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([[ 0.32684838,  0.38770295,  0.33968293,  0.3424737 ,  0.07561491,\n",
       "         0.25146977,  0.17560169,  0.99566585,  0.88165774,  0.18504057],\n",
       "       [ 0.27058358,  0.41310897,  0.82512036,  0.74484961,  0.50623851,\n",
       "         0.89494032,  0.10332382,  0.14708797,  0.84768699,  0.11380937],\n",
       "       [ 0.84850839,  0.33048464,  0.80196266,  0.39489677,  0.53890661,\n",
       "         0.51339261,  0.28837649,  0.99940904,  0.45643414,  0.57019041],\n",
       "       [ 0.98201835,  0.04446732,  0.52429751,  0.03853288,  0.1773176 ,\n",
       "         0.87629532,  0.28720068,  0.45338776,  0.04969956,  0.58804825],\n",
       "       [ 0.73422371,  0.73171214,  0.93607786,  0.57637608,  0.06429117,\n",
       "         0.33611386,  0.70766999,  0.79585928,  0.24594097,  0.4706178 ],\n",
       "       [ 0.74332383,  0.83242141,  0.50737107,  0.67811313,  0.47852859,\n",
       "         0.97232966,  0.4401773 ,  0.34719731,  0.26207992,  0.4723847 ],\n",
       "       [ 0.23576606,  0.65623519,  0.44480502,  0.37607237,  0.49899472,\n",
       "         0.49556481,  0.62799889,  0.60895992,  0.48918451,  0.20639732],\n",
       "       [ 0.36419417,  0.70792074,  0.61827713,  0.01858226,  0.00458921,\n",
       "         0.07100356,  0.57653178,  0.35878748,  0.11239276,  0.91232945],\n",
       "       [ 0.27333245,  0.02804934,  0.77451067,  0.5704525 ,  0.34066282,\n",
       "         0.37398497,  0.62646022,  0.8069899 ,  0.71081798,  0.51183169],\n",
       "       [ 0.70377301,  0.40523646,  0.11868304,  0.69119851,  0.03854459,\n",
       "         0.29219685,  0.25659349,  0.42732421,  0.50295433,  0.18103491]])"
      ]
     },
     "execution_count": 11,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "z"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 12,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "(0.0045892123810477026, 0.99940904460224689)"
      ]
     },
     "execution_count": 12,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "zmin,zmax = z.min(),z.max()    #unpacked\n",
    "zmin, zmax"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 13,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([[-0.01240812,  0.54553773,  0.0770298 ,  0.6460162 ,  1.81836902],\n",
       "       [-0.7295535 , -2.0992206 ,  0.55524641, -2.30064629, -0.77276183],\n",
       "       [-1.00392353, -1.02737629,  0.07730328,  0.45230371, -0.66509166],\n",
       "       [-0.23382409, -2.17469317,  0.13431039,  1.76896403,  0.95942732],\n",
       "       [ 0.88184983, -1.11169278, -0.34464913, -1.23931026, -2.30755044]])"
      ]
     },
     "execution_count": 13,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "z = np.random.randn(5,5)\n",
    "z"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 14,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([[ 0.55627415,  0.6915036 ,  0.57795123,  0.71585659,  1.        ],\n",
       "       [ 0.38245946,  0.05049295,  0.6938567 ,  0.00167336,  0.37198705],\n",
       "       [ 0.31596034,  0.31027609,  0.57801752,  0.66890645,  0.39808309],\n",
       "       [ 0.50260951,  0.03220065,  0.59183434,  0.9880257 ,  0.79181811],\n",
       "       [ 0.77301564,  0.28984028,  0.47574882,  0.25890961,  0.        ]])"
      ]
     },
     "execution_count": 14,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "#标准化,多因子策略；\n",
    "zmax,zmin = z.max(), z.min()\n",
    "z = (z - zmin)/(zmax - zmin)\n",
    "z"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 15,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([[ 3.,  3.],\n",
       "       [ 3.,  3.],\n",
       "       [ 3.,  3.],\n",
       "       [ 3.,  3.],\n",
       "       [ 3.,  3.]])"
      ]
     },
     "execution_count": 15,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "#矩阵点乘\n",
    "z=np.dot(np.ones((5,3)),np.ones((3,2)))\n",
    "z"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 16,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([[ 0.,  0.,  0.,  0.,  0.],\n",
       "       [ 0.,  0.,  0.,  0.,  0.],\n",
       "       [ 0.,  0.,  0.,  0.,  0.],\n",
       "       [ 0.,  0.,  0.,  0.,  0.],\n",
       "       [ 0.,  0.,  0.,  0.,  0.]])"
      ]
     },
     "execution_count": 16,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "Z = np.zeros((5,5))              \n",
    "#矩阵相加，5*5矩阵+1*5的向量，相当于每一行都加上1*5矩阵\n",
    "Z"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 17,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([[ 0.,  1.,  2.,  3.,  4.],\n",
       "       [ 0.,  1.,  2.,  3.,  4.],\n",
       "       [ 0.,  1.,  2.,  3.,  4.],\n",
       "       [ 0.,  1.,  2.,  3.,  4.],\n",
       "       [ 0.,  1.,  2.,  3.,  4.]])"
      ]
     },
     "execution_count": 17,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "Z += np.arange(5)      #broadcasting;\n",
    "Z"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 18,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([  0.,   1.,   2.,   3.,   4.,   5.,   6.,   7.,   8.,   9.,  10.])"
      ]
     },
     "execution_count": 18,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "Z = np.linspace(0,10,11)\n",
    "Z"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 19,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([ 0.48519741,  0.50045399,  0.60620404,  0.70045174,  0.62845143,\n",
       "        0.3529416 ,  0.46124793,  0.20503014,  0.44213375,  0.12152642])"
      ]
     },
     "execution_count": 19,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "Z = np.random.random(10)           \n",
    "#sort函数。调用random模块中的random函数生成10个随机数，然后sort排序\n",
    "Z"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 20,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([ 0.12152642,  0.20503014,  0.3529416 ,  0.44213375,  0.46124793,\n",
       "        0.48519741,  0.50045399,  0.60620404,  0.62845143,  0.70045174])"
      ]
     },
     "execution_count": 20,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "Z.sort()\n",
    "Z"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 21,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([ 0.12117742,  0.44137015,  0.41499283,  0.32169803,  0.78264714,\n",
       "        0.12862691,  0.42681858,  0.3157775 ,  0.90650605,  0.54109245,\n",
       "        0.78728141,  0.9317153 ,  0.5680091 ,  0.86506352,  0.05090905,\n",
       "        0.09970275,  0.01901634,  0.72448481,  0.54527251,  0.74793562,\n",
       "        0.9537344 ,  0.59922599,  0.76821998,  0.31595371,  0.30946956,\n",
       "        0.40768575,  0.64153503,  0.38275643,  0.88654987,  0.39219734])"
      ]
     },
     "execution_count": 21,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "Z = np.random.random(30)             #mean函数，求平均值\n",
    "Z"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 22,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "0.51324751765572496"
      ]
     },
     "execution_count": 22,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "Z.mean()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 23,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([ 0.02381595,  0.1619362 ,  0.84481657,  0.23277963,  0.51495489,\n",
       "        0.33883899,  0.95349526,  0.34552359,  0.39638592,  0.28971898])"
      ]
     },
     "execution_count": 23,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "Z = np.random.rand(10)             \n",
    "#获取数组中最大值/最小值对应的下标，argmax()、argmin()函数,产生0-1的随机数\n",
    "Z"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 24,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "6"
      ]
     },
     "execution_count": 24,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "Z.argmax()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 25,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "0"
      ]
     },
     "execution_count": 25,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "Z.argmin() "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 26,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "6"
      ]
     },
     "execution_count": 26,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "#找出数组中与给定值最接近的数\n",
    "Z = np.array([[0,1,2,3],[7,6,5,4]])  \n",
    "z=5.1 \n",
    "np.abs(Z - z).argmin()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 27,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "20"
      ]
     },
     "execution_count": 27,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a = np.array([1,2,3])\n",
    "b = np.array([2,3,4])\n",
    "a.dot(b)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 28,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([ 2,  6, 12])"
      ]
     },
     "execution_count": 28,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a * b                   #注意，a*b是元素间的乘法，不是点乘；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 29,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([2, 3, 4])"
      ]
     },
     "execution_count": 29,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "b.T"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 30,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "matrix([[20]])"
      ]
     },
     "execution_count": 30,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "c = np.asmatrix(a) * np.asmatrix(b).T    #把Ndarray类型转换成matrix：np.asmatrix;\n",
    "c"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 31,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "(1, 1)"
      ]
     },
     "execution_count": 31,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "c.shape"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 32,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([0, 1, 2, 3, 4, 5, 6, 7, 8, 9])"
      ]
     },
     "execution_count": 32,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a = np.arange(10)\n",
    "a"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 33,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "45"
      ]
     },
     "execution_count": 33,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a.sum()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 34,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([ 0,  1,  3,  6, 10, 15, 21, 28, 36, 45], dtype=int32)"
      ]
     },
     "execution_count": 34,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a.cumsum()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 35,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([ 0, 10, 20, 30, 40, 50, 60, 70, 80, 90])"
      ]
     },
     "execution_count": 35,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a = np.arange(0, 100, 10)\n",
    "a"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 36,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "(array([0, 1, 2, 3, 4], dtype=int64),)"
      ]
     },
     "execution_count": 36,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "b = np.where(a < 50)\n",
    "b"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 37,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([ 0, 10, 20, 30, 40])"
      ]
     },
     "execution_count": 37,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "b = a[np.where(a < 50)]\n",
    "b"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 38,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([ 0, 10, 20, 30, 40])"
      ]
     },
     "execution_count": 38,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "b = a[[0, 1, 2, 3, 4]]\n",
    "b"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 39,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "a = np.array([1,2,3])         #使用hstack 横向拼接   使用vstack 纵向拼接\n",
    "b = np.array([4,5,6])\n",
    "c = np.hstack([a,b])\n",
    "d = np.vstack([a,b])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 40,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([1, 2, 3, 4, 5, 6])"
      ]
     },
     "execution_count": 40,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "c"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 41,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([[1, 2, 3],\n",
       "       [4, 5, 6]])"
      ]
     },
     "execution_count": 41,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "d"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 42,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([1, 2, 3, 4])"
      ]
     },
     "execution_count": 42,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a = np.array([1,2,3,4])\n",
    "a"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 43,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([1, 2, 3, 4, 1, 2, 3, 4])"
      ]
     },
     "execution_count": 43,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "np.append(a,[1,2,3,4])     #预期一致；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 44,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "a = [1, 2, 3, 4]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 45,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "[1, 2, 3, 4, [1, 2, 3, 4]]"
      ]
     },
     "execution_count": 45,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a.append([1, 2, 3, 4])\n",
    "a"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 46,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "[1, 2, 3, 4, [1, 2, 3, 4], 1, 2, 3, 4]"
      ]
     },
     "execution_count": 46,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a.extend([1, 2, 3, 4])\n",
    "a"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 47,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([-1., -1., -1.,  1.,  1.])"
      ]
     },
     "execution_count": 47,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "np.sign(np.random.randn(5))                                     #获得正负号情况"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 48,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([1, 2, 3, 4])"
      ]
     },
     "execution_count": 48,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a = np.array([1,2,3,4])\n",
    "a"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 49,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([1, 2, 3, 4])"
      ]
     },
     "execution_count": 49,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "b = a.tolist()                                  #重要，ndarray转换为list\n",
    "a"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 50,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "list"
      ]
     },
     "execution_count": 50,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "type(b)                "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 51,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([1, 2, 3, 4, 5, 6, 7, 8, 9])"
      ]
     },
     "execution_count": 51,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a = np.arange(1,10)\n",
    "a"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 52,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([ 1,  3,  6, 10, 15, 21, 28, 36, 45], dtype=int32)"
      ]
     },
     "execution_count": 52,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a.cumsum()                               #计算累积收益,连续return计算的情况下；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 53,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([     1,      2,      6,     24,    120,    720,   5040,  40320,\n",
       "       362880], dtype=int32)"
      ]
     },
     "execution_count": 53,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a.cumprod()                             #计算累积收益，离散return计算的情况下；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 54,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([ 0.01,  0.02, -0.02, -0.04,  0.06, -0.01])"
      ]
     },
     "execution_count": 54,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a = np.array([0.01, 0.02, -0.02, -0.04, 0.06, -0.01])\n",
    "a"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 55,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "a= np.cumprod(a + 1)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 56,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([ 1.01      ,  1.0302    ,  1.009596  ,  0.96921216,  1.02736489,\n",
       "        1.01709124])"
      ]
     },
     "execution_count": 56,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "声明：本资料仅限内部研究和交流使用，切勿外传。"
   ]
  }
 ],
 "metadata": {
  "anaconda-cloud": {},
  "kernelspec": {
   "display_name": "Python 3",
   "language": "python",
   "name": "python3"
  },
  "language_info": {
   "codemirror_mode": {
    "name": "ipython",
    "version": 3
   },
   "file_extension": ".py",
   "mimetype": "text/x-python",
   "name": "python",
   "nbconvert_exporter": "python",
   "pygments_lexer": "ipython3",
   "version": "3.6.0"
  },
  "toc": {
   "nav_menu": {},
   "number_sections": false,
   "sideBar": true,
   "skip_h1_title": true,
   "toc_cell": false,
   "toc_position": {},
   "toc_section_display": "block",
   "toc_window_display": false
  }
 },
 "nbformat": 4,
 "nbformat_minor": 1
}
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{
 "cells": [
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "# Pandas基础"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "slideshow": {
     "slide_type": "subslide"
    }
   },
   "source": [
    "Pandas是构建在Numpy的基础上的，所以一般我们在需要把pandas import进来的时候，最好把numpy也一起import；\n",
    "\n",
    "Pandas主要有三大类型：\n",
    "\n",
    "Series\n",
    "\n",
    "Dataframe\n",
    "\n",
    "Panel"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 1,
   "metadata": {
    "collapsed": true,
    "uuid": "eda2a742-134d-4d47-8b30-557b846b9bb3"
   },
   "outputs": [],
   "source": [
    "import numpy as np\n",
    "import pandas as pd\n",
    "import warnings; warnings.simplefilter('ignore') #忽略可能会出现的警告信息，警告并不是错误，可以忽略；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 1. Series构建和基础用法"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 2,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "pandas.core.series.Series"
      ]
     },
     "execution_count": 2,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 通过list构建Series，list转换成为Series，用pd.Series;\n",
    "df = pd.Series(range(10, 20))\n",
    "type(df)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 3,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "0    10\n",
       "1    11\n",
       "2    12\n",
       "3    13\n",
       "4    14\n",
       "5    15\n",
       "6    16\n",
       "7    17\n",
       "8    18\n",
       "9    19\n",
       "dtype: int32"
      ]
     },
     "execution_count": 3,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 4,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([10, 11, 12, 13, 14, 15, 16, 17, 18, 19])"
      ]
     },
     "execution_count": 4,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.values               #可以获得具体的value；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 5,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "numpy.ndarray"
      ]
     },
     "execution_count": 5,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "type(df.values)               #series其实是由Ndarry构成的；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 9,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "0    10\n",
       "1    11\n",
       "2    12\n",
       "3    13\n",
       "4    14\n",
       "5    15\n",
       "6    16\n",
       "7    17\n",
       "8    18\n",
       "9    19\n",
       "dtype: int32"
      ]
     },
     "execution_count": 9,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.head(10)                   #DataFrame中的.head()方法；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 10,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "10"
      ]
     },
     "execution_count": 10,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df[0]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 11,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "18"
      ]
     },
     "execution_count": 11,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df[8]                  #通过索引获得数据的value；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 12,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "6    16\n",
       "7    17\n",
       "8    18\n",
       "9    19\n",
       "dtype: int32"
      ]
     },
     "execution_count": 12,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df[df > 15]            #Series中选择满足条件的数据；重点掌握；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 13,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "0    False\n",
       "1    False\n",
       "2    False\n",
       "3    False\n",
       "4    False\n",
       "5    False\n",
       "6     True\n",
       "7     True\n",
       "8     True\n",
       "9     True\n",
       "dtype: bool"
      ]
     },
     "execution_count": 13,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df > 15"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 15,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "a    1\n",
       "b    2\n",
       "c    3\n",
       "dtype: int64"
      ]
     },
     "execution_count": 15,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "#通过字典构建Series\n",
    "sales_data = {'a': 1, 'b': 2, 'c': 3}\n",
    "df = pd.Series(sales_data)\n",
    "df"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 16,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "Index(['a', 'b', 'c'], dtype='object')"
      ]
     },
     "execution_count": 16,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.index              #Series的index属性；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 19,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "Index\n",
       "a    1\n",
       "b    2\n",
       "c    3\n",
       "Name: Series1, dtype: int64"
      ]
     },
     "execution_count": 19,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.name = 'Series1'\n",
    "df.index.name = 'Index'\n",
    "df.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 21,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "a     8\n",
       "b     9\n",
       "c    10\n",
       "d    11\n",
       "e    12\n",
       "f    13\n",
       "dtype: int32"
      ]
     },
     "execution_count": 21,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df = pd.Series(range(8,14), index = ['a', 'b', 'c', 'd', 'e','f'])\n",
    "df"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 24,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "11"
      ]
     },
     "execution_count": 24,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df[3]                #index行索引,通过position，通过位置进行的索引；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 27,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "11"
      ]
     },
     "execution_count": 27,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df['d']             #index标签索引 "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 25,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "b     9\n",
       "c    10\n",
       "dtype: int32"
      ]
     },
     "execution_count": 25,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df[1:3]             #切片索引，用index索引前闭后开，position索引；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 28,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "b     9\n",
       "c    10\n",
       "d    11\n",
       "dtype: int32"
      ]
     },
     "execution_count": 28,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df['b':'d']        #切片索引，用label索引都是闭区间，注意用position索引和label索引的区别"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 31,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "a     8\n",
       "d    11\n",
       "dtype: int32"
      ]
     },
     "execution_count": 31,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df[['a', 'd']]       #不连续索引,通过list进行传递；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 2. DataFrame的构建"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 2.1 通过Numpy构建DataFrame"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 47,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([[ 0.12076351,  0.00894188,  1.61175192,  0.17941872],\n",
       "       [-0.33586583,  1.35128107, -0.96854778, -0.55056321],\n",
       "       [ 0.28232073, -0.06541281, -0.82860594,  0.59417669],\n",
       "       [-1.73360361, -0.29234947, -1.53458805,  0.0192691 ],\n",
       "       [-0.44802276,  0.08133935,  2.29853902,  0.59580676],\n",
       "       [ 0.96625831,  0.60578328,  0.97159637,  1.15419816]])"
      ]
     },
     "execution_count": 47,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "array = np.random.randn(6,4)\n",
    "array"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 48,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>0</th>\n",
       "      <th>1</th>\n",
       "      <th>2</th>\n",
       "      <th>3</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>0.120764</td>\n",
       "      <td>0.008942</td>\n",
       "      <td>1.611752</td>\n",
       "      <td>0.179419</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>-0.335866</td>\n",
       "      <td>1.351281</td>\n",
       "      <td>-0.968548</td>\n",
       "      <td>-0.550563</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>0.282321</td>\n",
       "      <td>-0.065413</td>\n",
       "      <td>-0.828606</td>\n",
       "      <td>0.594177</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>-1.733604</td>\n",
       "      <td>-0.292349</td>\n",
       "      <td>-1.534588</td>\n",
       "      <td>0.019269</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>4</th>\n",
       "      <td>-0.448023</td>\n",
       "      <td>0.081339</td>\n",
       "      <td>2.298539</td>\n",
       "      <td>0.595807</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "          0         1         2         3\n",
       "0  0.120764  0.008942  1.611752  0.179419\n",
       "1 -0.335866  1.351281 -0.968548 -0.550563\n",
       "2  0.282321 -0.065413 -0.828606  0.594177\n",
       "3 -1.733604 -0.292349 -1.534588  0.019269\n",
       "4 -0.448023  0.081339  2.298539  0.595807"
      ]
     },
     "execution_count": 48,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df = pd.DataFrame(array)               #通过Ndarray构建Dataframe,如果没有声明，默认的行index和列index都是从0开始；\n",
    "df.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 50,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>a</th>\n",
       "      <th>b</th>\n",
       "      <th>c</th>\n",
       "      <th>d</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>e</th>\n",
       "      <td>0.460790</td>\n",
       "      <td>0.434568</td>\n",
       "      <td>0.747517</td>\n",
       "      <td>-0.290976</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>f</th>\n",
       "      <td>1.619017</td>\n",
       "      <td>-0.032428</td>\n",
       "      <td>-0.914960</td>\n",
       "      <td>0.141304</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>g</th>\n",
       "      <td>2.466882</td>\n",
       "      <td>-1.983068</td>\n",
       "      <td>0.315625</td>\n",
       "      <td>-0.503023</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>h</th>\n",
       "      <td>0.677443</td>\n",
       "      <td>-1.681895</td>\n",
       "      <td>0.731671</td>\n",
       "      <td>0.856143</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>i</th>\n",
       "      <td>-0.702731</td>\n",
       "      <td>-0.819589</td>\n",
       "      <td>-1.886940</td>\n",
       "      <td>0.240970</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>j</th>\n",
       "      <td>-1.331922</td>\n",
       "      <td>-0.945398</td>\n",
       "      <td>0.102177</td>\n",
       "      <td>-0.816075</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "          a         b         c         d\n",
       "e  0.460790  0.434568  0.747517 -0.290976\n",
       "f  1.619017 -0.032428 -0.914960  0.141304\n",
       "g  2.466882 -1.983068  0.315625 -0.503023\n",
       "h  0.677443 -1.681895  0.731671  0.856143\n",
       "i -0.702731 -0.819589 -1.886940  0.240970\n",
       "j -1.331922 -0.945398  0.102177 -0.816075"
      ]
     },
     "execution_count": 50,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df = pd.DataFrame(np.random.randn(6,4), columns = ['a', 'b', 'c', 'd'], index = ['e','f','g','h','i','j'] )    #构建的时候明确了行和列的标签；\n",
    "df"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 2.2 通过字典构建DataFrame"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 53,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>Company</th>\n",
       "      <th>Course_name</th>\n",
       "      <th>Date</th>\n",
       "      <th>Number</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>JCAQF</td>\n",
       "      <td>Python</td>\n",
       "      <td>2017-06-30</td>\n",
       "      <td>6.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>JCAQF</td>\n",
       "      <td>Quant</td>\n",
       "      <td>2017-06-30</td>\n",
       "      <td>6.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>JCAQF</td>\n",
       "      <td>Finance</td>\n",
       "      <td>2017-06-30</td>\n",
       "      <td>6.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>JCAQF</td>\n",
       "      <td>CFA</td>\n",
       "      <td>2017-06-30</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "  Company Course_name       Date  Number\n",
       "0   JCAQF      Python 2017-06-30     6.0\n",
       "1   JCAQF       Quant 2017-06-30     6.0\n",
       "2   JCAQF     Finance 2017-06-30     6.0\n",
       "3   JCAQF         CFA 2017-06-30     NaN"
      ]
     },
     "execution_count": 53,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 通过字典构建DataFrame\n",
    "dict_data = {'Date': pd.datetime(2017,6,30),\n",
    "             'Number': pd.Series([6,6,6]),\n",
    "             'Course_name' : pd.Series([\"Python\",\"Quant\",\"Finance\",\"CFA\"]),     #直接传一个list进去也是完全可以的；\n",
    "             'Company' : 'JCAQF' }\n",
    "# 显示DataFrame\n",
    "df = pd.DataFrame(dict_data)\n",
    "df.head()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 2.3 自定义构建DataFrame"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 59,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>Quantity</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>10</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>30</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>60</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>80</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   Quantity\n",
       "a        10\n",
       "b        30\n",
       "c        60\n",
       "d        80"
      ]
     },
     "execution_count": 59,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df = pd.DataFrame([10, 30, 60, 80], columns=['Quantity'],\n",
    "                  index=['a', 'b', 'c', 'd'])\n",
    "df"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 60,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "pandas.core.frame.DataFrame"
      ]
     },
     "execution_count": 60,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "type(df)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 61,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "numpy.ndarray"
      ]
     },
     "execution_count": 61,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "type(df.values)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 62,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "pandas.core.series.Series"
      ]
     },
     "execution_count": 62,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "type(df.Quantity)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 57,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "a    10\n",
       "b    30\n",
       "c    60\n",
       "d    80\n",
       "dtype: int64"
      ]
     },
     "execution_count": 57,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df = pd.Series([10, 30, 60, 80], \n",
    "                  index=['a', 'b', 'c', 'd'])\n",
    "df"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 58,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "numpy.ndarray"
      ]
     },
     "execution_count": 58,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "type(df.values)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 3. DaraFram的选择操作"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 66,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>Company</th>\n",
       "      <th>Course_name</th>\n",
       "      <th>Date</th>\n",
       "      <th>Number</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>JCAQF</td>\n",
       "      <td>Python</td>\n",
       "      <td>2017-06-30</td>\n",
       "      <td>6</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>JCAQF</td>\n",
       "      <td>Quant</td>\n",
       "      <td>2017-06-30</td>\n",
       "      <td>6</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>JCAQF</td>\n",
       "      <td>Finance</td>\n",
       "      <td>2017-06-30</td>\n",
       "      <td>6</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>JCAQF</td>\n",
       "      <td>CFA</td>\n",
       "      <td>2017-06-30</td>\n",
       "      <td>6</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "  Company Course_name       Date  Number\n",
       "0   JCAQF      Python 2017-06-30       6\n",
       "1   JCAQF       Quant 2017-06-30       6\n",
       "2   JCAQF     Finance 2017-06-30       6\n",
       "3   JCAQF         CFA 2017-06-30       6"
      ]
     },
     "execution_count": 66,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 通过字典构建DataFrame\n",
    "dict_data = {'Date': pd.datetime(2017,6,30),\n",
    "             'Number': pd.Series([6, 6, 6, 6]),\n",
    "             'Course_name' : pd.Series([\"Python\",\"Quant\",\"Finance\",\"CFA\"]),     #直接传一个list进去也是完全可以的；\n",
    "             'Company' : 'JCAQF' }\n",
    "\n",
    "df = pd.DataFrame(dict_data)\n",
    "df.head()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 3.1 通过标签获取数据"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 67,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "0     Python\n",
       "1      Quant\n",
       "2    Finance\n",
       "3        CFA\n",
       "Name: Course_name, dtype: object"
      ]
     },
     "execution_count": 67,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df['Course_name']               #通过Columns索引获取数据"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 68,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "0   2017-06-30\n",
       "1   2017-06-30\n",
       "2   2017-06-30\n",
       "3   2017-06-30\n",
       "Name: Date, dtype: datetime64[ns]"
      ]
     },
     "execution_count": 68,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df['Date']  "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 69,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>Date</th>\n",
       "      <th>Course_name</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>2017-06-30</td>\n",
       "      <td>Python</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>2017-06-30</td>\n",
       "      <td>Quant</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>2017-06-30</td>\n",
       "      <td>Finance</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>2017-06-30</td>\n",
       "      <td>CFA</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "        Date Course_name\n",
       "0 2017-06-30      Python\n",
       "1 2017-06-30       Quant\n",
       "2 2017-06-30     Finance\n",
       "3 2017-06-30         CFA"
      ]
     },
     "execution_count": 69,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df[['Date','Course_name']] "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 71,
   "metadata": {},
   "outputs": [],
   "source": [
    "df[0]                       #Dataframe无法通过Index获得数据；故意报错；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 72,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "Company                      JCAQF\n",
       "Course_name                 Python\n",
       "Date           2017-06-30 00:00:00\n",
       "Number                           6\n",
       "Name: 0, dtype: object"
      ]
     },
     "execution_count": 72,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.ix[0]                        #需要使用具体的行索引选择工具，后面会完整讲到其具体的用法"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 73,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>a</th>\n",
       "      <th>b</th>\n",
       "      <th>c</th>\n",
       "      <th>d</th>\n",
       "      <th>e</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>f</th>\n",
       "      <td>1.606649</td>\n",
       "      <td>0.510823</td>\n",
       "      <td>1.194044</td>\n",
       "      <td>0.853860</td>\n",
       "      <td>-0.573844</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>g</th>\n",
       "      <td>-0.234542</td>\n",
       "      <td>-0.771723</td>\n",
       "      <td>0.460263</td>\n",
       "      <td>2.175153</td>\n",
       "      <td>0.241556</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>h</th>\n",
       "      <td>0.743184</td>\n",
       "      <td>0.857154</td>\n",
       "      <td>-0.724574</td>\n",
       "      <td>-0.364256</td>\n",
       "      <td>0.461940</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>i</th>\n",
       "      <td>-1.254231</td>\n",
       "      <td>-0.484429</td>\n",
       "      <td>-0.697796</td>\n",
       "      <td>0.294725</td>\n",
       "      <td>-0.235320</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>j</th>\n",
       "      <td>-0.525963</td>\n",
       "      <td>-0.907670</td>\n",
       "      <td>-1.533226</td>\n",
       "      <td>-0.483149</td>\n",
       "      <td>1.323317</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "          a         b         c         d         e\n",
       "f  1.606649  0.510823  1.194044  0.853860 -0.573844\n",
       "g -0.234542 -0.771723  0.460263  2.175153  0.241556\n",
       "h  0.743184  0.857154 -0.724574 -0.364256  0.461940\n",
       "i -1.254231 -0.484429 -0.697796  0.294725 -0.235320\n",
       "j -0.525963 -0.907670 -1.533226 -0.483149  1.323317"
      ]
     },
     "execution_count": 73,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df = pd.DataFrame(np.random.randn(5,5), columns = ['a', 'b', 'c', 'd','e'], index = ['f','g','h','i','j'] )    #构建的时候明确了行和列的标签；\n",
    "df.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 74,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "f    1.606649\n",
       "g   -0.234542\n",
       "h    0.743184\n",
       "i   -1.254231\n",
       "j   -0.525963\n",
       "Name: a, dtype: float64"
      ]
     },
     "execution_count": 74,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 列标签索引\n",
    "df['a']               # 返回Series类型；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 75,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>a</th>\n",
       "      <th>c</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>f</th>\n",
       "      <td>1.606649</td>\n",
       "      <td>1.194044</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>g</th>\n",
       "      <td>-0.234542</td>\n",
       "      <td>0.460263</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>h</th>\n",
       "      <td>0.743184</td>\n",
       "      <td>-0.724574</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>i</th>\n",
       "      <td>-1.254231</td>\n",
       "      <td>-0.697796</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>j</th>\n",
       "      <td>-0.525963</td>\n",
       "      <td>-1.533226</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "          a         c\n",
       "f  1.606649  1.194044\n",
       "g -0.234542  0.460263\n",
       "h  0.743184 -0.724574\n",
       "i -1.254231 -0.697796\n",
       "j -0.525963 -1.533226"
      ]
     },
     "execution_count": 75,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df[['a','c']]        #不连续索引"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 77,
   "metadata": {},
   "outputs": [],
   "source": [
    "df['f']        # 不可通过行index直接进行索引，会故意报错；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 78,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "a    1.606649\n",
       "b    0.510823\n",
       "c    1.194044\n",
       "d    0.853860\n",
       "e   -0.573844\n",
       "Name: f, dtype: float64"
      ]
     },
     "execution_count": 78,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.ix['f']"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 3.2 标签索引 loc方法"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 79,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "a    1.606649\n",
       "b    0.510823\n",
       "c    1.194044\n",
       "d    0.853860\n",
       "e   -0.573844\n",
       "Name: f, dtype: float64"
      ]
     },
     "execution_count": 79,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 按行选择\n",
    "df.loc['f']                    #基于label(如果只有一个索引则为行的index，行优先)的索引。"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 80,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>a</th>\n",
       "      <th>b</th>\n",
       "      <th>c</th>\n",
       "      <th>d</th>\n",
       "      <th>e</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>f</th>\n",
       "      <td>1.606649</td>\n",
       "      <td>0.510823</td>\n",
       "      <td>1.194044</td>\n",
       "      <td>0.853860</td>\n",
       "      <td>-0.573844</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>h</th>\n",
       "      <td>0.743184</td>\n",
       "      <td>0.857154</td>\n",
       "      <td>-0.724574</td>\n",
       "      <td>-0.364256</td>\n",
       "      <td>0.461940</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>i</th>\n",
       "      <td>-1.254231</td>\n",
       "      <td>-0.484429</td>\n",
       "      <td>-0.697796</td>\n",
       "      <td>0.294725</td>\n",
       "      <td>-0.235320</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "          a         b         c         d         e\n",
       "f  1.606649  0.510823  1.194044  0.853860 -0.573844\n",
       "h  0.743184  0.857154 -0.724574 -0.364256  0.461940\n",
       "i -1.254231 -0.484429 -0.697796  0.294725 -0.235320"
      ]
     },
     "execution_count": 80,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.loc[['f','h','i']] "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 81,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>a</th>\n",
       "      <th>b</th>\n",
       "      <th>c</th>\n",
       "      <th>d</th>\n",
       "      <th>e</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>f</th>\n",
       "      <td>1.606649</td>\n",
       "      <td>0.510823</td>\n",
       "      <td>1.194044</td>\n",
       "      <td>0.853860</td>\n",
       "      <td>-0.573844</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>g</th>\n",
       "      <td>-0.234542</td>\n",
       "      <td>-0.771723</td>\n",
       "      <td>0.460263</td>\n",
       "      <td>2.175153</td>\n",
       "      <td>0.241556</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>h</th>\n",
       "      <td>0.743184</td>\n",
       "      <td>0.857154</td>\n",
       "      <td>-0.724574</td>\n",
       "      <td>-0.364256</td>\n",
       "      <td>0.461940</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>i</th>\n",
       "      <td>-1.254231</td>\n",
       "      <td>-0.484429</td>\n",
       "      <td>-0.697796</td>\n",
       "      <td>0.294725</td>\n",
       "      <td>-0.235320</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "          a         b         c         d         e\n",
       "f  1.606649  0.510823  1.194044  0.853860 -0.573844\n",
       "g -0.234542 -0.771723  0.460263  2.175153  0.241556\n",
       "h  0.743184  0.857154 -0.724574 -0.364256  0.461940\n",
       "i -1.254231 -0.484429 -0.697796  0.294725 -0.235320"
      ]
     },
     "execution_count": 81,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.loc['f':'i']"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 82,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>a</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>f</th>\n",
       "      <td>1.606649</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>h</th>\n",
       "      <td>0.743184</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "          a\n",
       "f  1.606649\n",
       "h  0.743184"
      ]
     },
     "execution_count": 82,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.loc[['f','h'] ,['a']]       #通过标签进行索引；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 83,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>a</th>\n",
       "      <th>b</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>f</th>\n",
       "      <td>1.606649</td>\n",
       "      <td>0.510823</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>h</th>\n",
       "      <td>0.743184</td>\n",
       "      <td>0.857154</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "          a         b\n",
       "f  1.606649  0.510823\n",
       "h  0.743184  0.857154"
      ]
     },
     "execution_count": 83,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.loc[['f','h'] ,['a','b']]  "
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 3.3 位置索引 iloc"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 85,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>a</th>\n",
       "      <th>b</th>\n",
       "      <th>c</th>\n",
       "      <th>d</th>\n",
       "      <th>e</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>f</th>\n",
       "      <td>1.606649</td>\n",
       "      <td>0.510823</td>\n",
       "      <td>1.194044</td>\n",
       "      <td>0.853860</td>\n",
       "      <td>-0.573844</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>g</th>\n",
       "      <td>-0.234542</td>\n",
       "      <td>-0.771723</td>\n",
       "      <td>0.460263</td>\n",
       "      <td>2.175153</td>\n",
       "      <td>0.241556</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>h</th>\n",
       "      <td>0.743184</td>\n",
       "      <td>0.857154</td>\n",
       "      <td>-0.724574</td>\n",
       "      <td>-0.364256</td>\n",
       "      <td>0.461940</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>i</th>\n",
       "      <td>-1.254231</td>\n",
       "      <td>-0.484429</td>\n",
       "      <td>-0.697796</td>\n",
       "      <td>0.294725</td>\n",
       "      <td>-0.235320</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>j</th>\n",
       "      <td>-0.525963</td>\n",
       "      <td>-0.907670</td>\n",
       "      <td>-1.533226</td>\n",
       "      <td>-0.483149</td>\n",
       "      <td>1.323317</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "          a         b         c         d         e\n",
       "f  1.606649  0.510823  1.194044  0.853860 -0.573844\n",
       "g -0.234542 -0.771723  0.460263  2.175153  0.241556\n",
       "h  0.743184  0.857154 -0.724574 -0.364256  0.461940\n",
       "i -1.254231 -0.484429 -0.697796  0.294725 -0.235320\n",
       "j -0.525963 -0.907670 -1.533226 -0.483149  1.323317"
      ]
     },
     "execution_count": 85,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 84,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>a</th>\n",
       "      <th>b</th>\n",
       "      <th>c</th>\n",
       "      <th>d</th>\n",
       "      <th>e</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>g</th>\n",
       "      <td>-0.234542</td>\n",
       "      <td>-0.771723</td>\n",
       "      <td>0.460263</td>\n",
       "      <td>2.175153</td>\n",
       "      <td>0.241556</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>h</th>\n",
       "      <td>0.743184</td>\n",
       "      <td>0.857154</td>\n",
       "      <td>-0.724574</td>\n",
       "      <td>-0.364256</td>\n",
       "      <td>0.461940</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "          a         b         c         d         e\n",
       "g -0.234542 -0.771723  0.460263  2.175153  0.241556\n",
       "h  0.743184  0.857154 -0.724574 -0.364256  0.461940"
      ]
     },
     "execution_count": 84,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 整型位置索引 iloc\n",
    "df.iloc[1:3]                  #前闭后开；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 86,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>a</th>\n",
       "      <th>b</th>\n",
       "      <th>c</th>\n",
       "      <th>d</th>\n",
       "      <th>e</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>g</th>\n",
       "      <td>-0.234542</td>\n",
       "      <td>-0.771723</td>\n",
       "      <td>0.460263</td>\n",
       "      <td>2.175153</td>\n",
       "      <td>0.241556</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>h</th>\n",
       "      <td>0.743184</td>\n",
       "      <td>0.857154</td>\n",
       "      <td>-0.724574</td>\n",
       "      <td>-0.364256</td>\n",
       "      <td>0.461940</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "          a         b         c         d         e\n",
       "g -0.234542 -0.771723  0.460263  2.175153  0.241556\n",
       "h  0.743184  0.857154 -0.724574 -0.364256  0.461940"
      ]
     },
     "execution_count": 86,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.loc['g':'h']             #双闭区间；label；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 87,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "f    1.606649\n",
       "g   -0.234542\n",
       "Name: a, dtype: float64"
      ]
     },
     "execution_count": 87,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.iloc[0:2, 0]                     "
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 3.4 混合索引 ix： 既可以按位置，也可以按照标签(注意Pandas新版中即将取消该功能)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 88,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>a</th>\n",
       "      <th>b</th>\n",
       "      <th>c</th>\n",
       "      <th>d</th>\n",
       "      <th>e</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>g</th>\n",
       "      <td>-0.234542</td>\n",
       "      <td>-0.771723</td>\n",
       "      <td>0.460263</td>\n",
       "      <td>2.175153</td>\n",
       "      <td>0.241556</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>h</th>\n",
       "      <td>0.743184</td>\n",
       "      <td>0.857154</td>\n",
       "      <td>-0.724574</td>\n",
       "      <td>-0.364256</td>\n",
       "      <td>0.461940</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "          a         b         c         d         e\n",
       "g -0.234542 -0.771723  0.460263  2.175153  0.241556\n",
       "h  0.743184  0.857154 -0.724574 -0.364256  0.461940"
      ]
     },
     "execution_count": 88,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 混合索引 ix\n",
    "df.ix[1:3]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 89,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "f    0.510823\n",
       "g   -0.771723\n",
       "Name: b, dtype: float64"
      ]
     },
     "execution_count": 89,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.ix[0:2, 1]            # 先按标签索引尝试操作，然后再按位置索引尝试操作"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 90,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "f    0.510823\n",
       "g   -0.771723\n",
       "h    0.857154\n",
       "Name: b, dtype: float64"
      ]
     },
     "execution_count": 90,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.ix[0:3, 'b']          #既可以按位置，也可以按标签"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 91,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>a</th>\n",
       "      <th>b</th>\n",
       "      <th>c</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>f</th>\n",
       "      <td>1.606649</td>\n",
       "      <td>0.510823</td>\n",
       "      <td>1.194044</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>g</th>\n",
       "      <td>-0.234542</td>\n",
       "      <td>-0.771723</td>\n",
       "      <td>0.460263</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>h</th>\n",
       "      <td>0.743184</td>\n",
       "      <td>0.857154</td>\n",
       "      <td>-0.724574</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "          a         b         c\n",
       "f  1.606649  0.510823  1.194044\n",
       "g -0.234542 -0.771723  0.460263\n",
       "h  0.743184  0.857154 -0.724574"
      ]
     },
     "execution_count": 91,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.ix[0:3, 'a': 'c']   "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 92,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>b</th>\n",
       "      <th>c</th>\n",
       "      <th>d</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>f</th>\n",
       "      <td>0.510823</td>\n",
       "      <td>1.194044</td>\n",
       "      <td>0.853860</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>g</th>\n",
       "      <td>-0.771723</td>\n",
       "      <td>0.460263</td>\n",
       "      <td>2.175153</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>h</th>\n",
       "      <td>0.857154</td>\n",
       "      <td>-0.724574</td>\n",
       "      <td>-0.364256</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>i</th>\n",
       "      <td>-0.484429</td>\n",
       "      <td>-0.697796</td>\n",
       "      <td>0.294725</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "          b         c         d\n",
       "f  0.510823  1.194044  0.853860\n",
       "g -0.771723  0.460263  2.175153\n",
       "h  0.857154 -0.724574 -0.364256\n",
       "i -0.484429 -0.697796  0.294725"
      ]
     },
     "execution_count": 92,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.ix['f':'i', 'b': 'd'] "
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "slideshow": {
     "slide_type": "subslide"
    }
   },
   "source": [
    "###  4. DataFrame 修改操作"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 97,
   "metadata": {
    "uuid": "f3be2d89-829a-49b2-96fc-07c475db1e3f"
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>Scores</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>80.5</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>90.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>58.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>88.0</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   Scores\n",
       "a    80.5\n",
       "b    90.0\n",
       "c    58.0\n",
       "d    88.0"
      ]
     },
     "execution_count": 97,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df = pd.DataFrame([80.5, 90, 58, 88], columns=['Scores'],\n",
    "                  index=['a', 'b', 'c', 'd'], dtype = 'f')\n",
    "df"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 98,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "Scores    float32\n",
       "dtype: object"
      ]
     },
     "execution_count": 98,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.dtypes"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "slideshow": {
     "slide_type": "subslide"
    }
   },
   "source": [
    "#### 4.1 DataFrame重要属性和方法"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 99,
   "metadata": {
    "uuid": "47b70a7b-710f-4c40-9a70-b09db7af1a12"
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "Index(['a', 'b', 'c', 'd'], dtype='object')"
      ]
     },
     "execution_count": 99,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.index           #获得index"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 100,
   "metadata": {
    "uuid": "a36c6695-520d-4df1-a6fa-5f8362af37a3"
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "Index(['Scores'], dtype='object')"
      ]
     },
     "execution_count": 100,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.columns         # 获得列名；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 101,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "a    80.5\n",
       "b    90.0\n",
       "c    58.0\n",
       "d    88.0\n",
       "Name: Scores, dtype: float32"
      ]
     },
     "execution_count": 101,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.Scores"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 102,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "pandas.core.series.Series"
      ]
     },
     "execution_count": 102,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "type(df.Scores)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 103,
   "metadata": {
    "uuid": "c93aed37-21de-429d-86ed-9849e4c3e23c"
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "Scores    58.0\n",
       "Name: c, dtype: float32"
      ]
     },
     "execution_count": 103,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.ix['c']         # 需要牢记ix的用法；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 104,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "Scores    58.0\n",
       "Name: c, dtype: float32"
      ]
     },
     "execution_count": 104,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.loc['c'] "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 106,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "a    80.5\n",
       "b    90.0\n",
       "c    58.0\n",
       "d    88.0\n",
       "Name: Scores, dtype: float32"
      ]
     },
     "execution_count": 106,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df['Scores']"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 107,
   "metadata": {
    "uuid": "8c7c2f69-3673-40d9-a568-0471c629810d"
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>Scores</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>80.5</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>88.0</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   Scores\n",
       "a    80.5\n",
       "d    88.0"
      ]
     },
     "execution_count": 107,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.ix[['a', 'd']]         # 混合选择，注意有两个方括号；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 108,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "Index(['b', 'c'], dtype='object')"
      ]
     },
     "execution_count": 108,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.index[1:3]              #这个是选择index"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "uuid": "c3ce0cc3-26e8-4256-ab8c-9a2d4b181633"
   },
   "outputs": [],
   "source": [
    "df.ix[df.index[1:3]]       # ix才是选择对应的value；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 109,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>Scores</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>90.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>58.0</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   Scores\n",
       "b    90.0\n",
       "c    58.0"
      ]
     },
     "execution_count": 109,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.ix[1:3]          "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 110,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>Scores</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>90.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>58.0</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   Scores\n",
       "b    90.0\n",
       "c    58.0"
      ]
     },
     "execution_count": 110,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.iloc[1:3]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "df.     #tab"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 111,
   "metadata": {
    "uuid": "94b1d846-63df-49f4-8a7f-8fed03e5f4fa"
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "Scores    316.5\n",
       "dtype: float32"
      ]
     },
     "execution_count": 111,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.sum()                # 默认按列求和；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 112,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>Scores</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>80.5</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>90.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>58.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>88.0</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   Scores\n",
       "a    80.5\n",
       "b    90.0\n",
       "c    58.0\n",
       "d    88.0"
      ]
     },
     "execution_count": 112,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df            #前面修改都是df的视图，原来的df并没有发生改变；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 113,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>Score</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>80.5</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>90.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>58.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>88.0</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   Score\n",
       "a   80.5\n",
       "b   90.0\n",
       "c   58.0\n",
       "d   88.0"
      ]
     },
     "execution_count": 113,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.rename(columns={'Scores':'Score'})               #重命名列,注意重命名的时候要用字典来进行传输；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 115,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "df.rename(columns={'Scores':'Score'}, inplace = True)    #替换原来的df"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 117,
   "metadata": {},
   "outputs": [],
   "source": [
    "df = df.rename(columns={'Score':'Scores'})    #重新赋值也是可以修改原视图并进行替换；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 118,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>Scores</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>80.5</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>90.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>58.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>88.0</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   Scores\n",
       "a    80.5\n",
       "b    90.0\n",
       "c    58.0\n",
       "d    88.0"
      ]
     },
     "execution_count": 118,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 119,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "(4, 1)"
      ]
     },
     "execution_count": 119,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.shape"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "slideshow": {
     "slide_type": "subslide"
    }
   },
   "source": [
    "**4.2 DataFrame的向量化操作**"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 120,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>Scores</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>80.5</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>90.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>58.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>88.0</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   Scores\n",
       "a    80.5\n",
       "b    90.0\n",
       "c    58.0\n",
       "d    88.0"
      ]
     },
     "execution_count": 120,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 121,
   "metadata": {
    "slideshow": {
     "slide_type": "notes"
    }
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>Scores</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>161.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>180.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>116.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>176.0</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   Scores\n",
       "a   161.0\n",
       "b   180.0\n",
       "c   116.0\n",
       "d   176.0"
      ]
     },
     "execution_count": 121,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df + df "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 123,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>Scores</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>241.5</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>270.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>174.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>264.0</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   Scores\n",
       "a   241.5\n",
       "b   270.0\n",
       "c   174.0\n",
       "d   264.0"
      ]
     },
     "execution_count": 123,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df * 3"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 124,
   "metadata": {
    "uuid": "75206a83-0154-4be2-88d0-7a82a190fda1"
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>Scores</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>6480.25</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>8100.00</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>3364.00</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>7744.00</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "    Scores\n",
       "a  6480.25\n",
       "b  8100.00\n",
       "c  3364.00\n",
       "d  7744.00"
      ]
     },
     "execution_count": 124,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df ** 2                          #类似Numpy的操作；可以不用循环，实现元素级的运算；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 125,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "df['Scores'] = df['Scores'].astype('int')             #修改数据类型；astype()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 126,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "Scores    int32\n",
       "dtype: object"
      ]
     },
     "execution_count": 126,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.dtypes"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "slideshow": {
     "slide_type": "subslide"
    }
   },
   "source": [
    "#### 4.3 修改DataFrame"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 127,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>Company</th>\n",
       "      <th>Course_name</th>\n",
       "      <th>Date</th>\n",
       "      <th>Number</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>JCAQF</td>\n",
       "      <td>Python</td>\n",
       "      <td>2017-06-30</td>\n",
       "      <td>6</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>JCAQF</td>\n",
       "      <td>Quant</td>\n",
       "      <td>2017-06-30</td>\n",
       "      <td>6</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>JCAQF</td>\n",
       "      <td>Finance</td>\n",
       "      <td>2017-06-30</td>\n",
       "      <td>6</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>JCAQF</td>\n",
       "      <td>CFA</td>\n",
       "      <td>2017-06-30</td>\n",
       "      <td>6</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "  Company Course_name       Date  Number\n",
       "0   JCAQF      Python 2017-06-30       6\n",
       "1   JCAQF       Quant 2017-06-30       6\n",
       "2   JCAQF     Finance 2017-06-30       6\n",
       "3   JCAQF         CFA 2017-06-30       6"
      ]
     },
     "execution_count": 127,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 通过字典构建DataFrame\n",
    "dict_data = {'Date': pd.datetime(2017,6,30),\n",
    "             'Number': pd.Series([6, 6, 6, 6]),\n",
    "             'Course_name' : pd.Series([\"Python\",\"Quant\",\"Finance\",\"CFA\"]),     #直接传一个list进去也是完全可以的；\n",
    "             'Company' : 'JCAQF' }\n",
    "\n",
    "df = pd.DataFrame(dict_data)\n",
    "df.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 128,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>Company</th>\n",
       "      <th>Course_name</th>\n",
       "      <th>Date</th>\n",
       "      <th>Number</th>\n",
       "      <th>Period</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>JCAQF</td>\n",
       "      <td>Python</td>\n",
       "      <td>2017-06-30</td>\n",
       "      <td>6</td>\n",
       "      <td>21</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>JCAQF</td>\n",
       "      <td>Quant</td>\n",
       "      <td>2017-06-30</td>\n",
       "      <td>6</td>\n",
       "      <td>22</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>JCAQF</td>\n",
       "      <td>Finance</td>\n",
       "      <td>2017-06-30</td>\n",
       "      <td>6</td>\n",
       "      <td>23</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>JCAQF</td>\n",
       "      <td>CFA</td>\n",
       "      <td>2017-06-30</td>\n",
       "      <td>6</td>\n",
       "      <td>24</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "  Company Course_name       Date  Number  Period\n",
       "0   JCAQF      Python 2017-06-30       6      21\n",
       "1   JCAQF       Quant 2017-06-30       6      22\n",
       "2   JCAQF     Finance 2017-06-30       6      23\n",
       "3   JCAQF         CFA 2017-06-30       6      24"
      ]
     },
     "execution_count": 128,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "#增加具体的列,在策略中是非常重要的；\n",
    "df['Period'] = range(21,25)\n",
    "df.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 129,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>Company</th>\n",
       "      <th>Course_name</th>\n",
       "      <th>Date</th>\n",
       "      <th>Number</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>JCAQF</td>\n",
       "      <td>Python</td>\n",
       "      <td>2017-06-30</td>\n",
       "      <td>6</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>JCAQF</td>\n",
       "      <td>Quant</td>\n",
       "      <td>2017-06-30</td>\n",
       "      <td>6</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>JCAQF</td>\n",
       "      <td>Finance</td>\n",
       "      <td>2017-06-30</td>\n",
       "      <td>6</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>JCAQF</td>\n",
       "      <td>CFA</td>\n",
       "      <td>2017-06-30</td>\n",
       "      <td>6</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "  Company Course_name       Date  Number\n",
       "0   JCAQF      Python 2017-06-30       6\n",
       "1   JCAQF       Quant 2017-06-30       6\n",
       "2   JCAQF     Finance 2017-06-30       6\n",
       "3   JCAQF         CFA 2017-06-30       6"
      ]
     },
     "execution_count": 129,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 删除列\n",
    "del(df['Period'] )\n",
    "df.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 130,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>Scores</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>80.5</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>90.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>58.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>88.0</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   Scores\n",
       "a    80.5\n",
       "b    90.0\n",
       "c    58.0\n",
       "d    88.0"
      ]
     },
     "execution_count": 130,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df = pd.DataFrame([80.5, 90, 58, 88], columns=['Scores'],\n",
    "                  index=['a', 'b', 'c', 'd'], dtype = 'f')\n",
    "df"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 131,
   "metadata": {
    "uuid": "49a2633a-b3c0-4d00-a227-e0ff4a8cf81d"
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>Scores</th>\n",
       "      <th>Hours</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>80.5</td>\n",
       "      <td>2.1</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>90.0</td>\n",
       "      <td>1.5</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>58.0</td>\n",
       "      <td>1.6</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>88.0</td>\n",
       "      <td>2.2</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   Scores  Hours\n",
       "a    80.5    2.1\n",
       "b    90.0    1.5\n",
       "c    58.0    1.6\n",
       "d    88.0    2.2"
      ]
     },
     "execution_count": 131,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df['Hours'] = (2.1, 1.5, 1.6, 2.2)                     # 新增column的用法需要重点掌握，在分析股票数据时非常有用；\n",
    "df"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 132,
   "metadata": {
    "uuid": "c49b9aea-417a-4c2b-8e27-0e8771a77c87"
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "a    2.1\n",
       "b    1.5\n",
       "c    1.6\n",
       "d    2.2\n",
       "Name: Hours, dtype: float64"
      ]
     },
     "execution_count": 132,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df['Hours']                       #选择具体的某一列 "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 133,
   "metadata": {
    "uuid": "aa892c41-6637-45ed-876b-6a70285e4c0b"
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>Scores</th>\n",
       "      <th>Hours</th>\n",
       "      <th>Names</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>80.5</td>\n",
       "      <td>2.1</td>\n",
       "      <td>Gamma</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>90.0</td>\n",
       "      <td>1.5</td>\n",
       "      <td>Beta</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>58.0</td>\n",
       "      <td>1.6</td>\n",
       "      <td>Theta</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>88.0</td>\n",
       "      <td>2.2</td>\n",
       "      <td>Alpha</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   Scores  Hours  Names\n",
       "a    80.5    2.1  Gamma\n",
       "b    90.0    1.5   Beta\n",
       "c    58.0    1.6  Theta\n",
       "d    88.0    2.2  Alpha"
      ]
     },
     "execution_count": 133,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "#将一个完整dataFrame作为新建的列，Pandas会自动根据index的label进行匹配\n",
    "df['Names'] = pd.DataFrame(['Alpha', 'Beta', 'Gamma', 'Theta'],   \n",
    "                           index=['d', 'b', 'a', 'c'])\n",
    "df  "
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "**4.4 DataFrame对齐操作**"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 134,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "df1 = pd.DataFrame(np.random.random((6,6)), columns = ['a', 'b','c','d','e','f'])\n",
    "df2 = pd.DataFrame(np.random.random((3,3)), columns = ['a', 'b', 'c'])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 135,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>a</th>\n",
       "      <th>b</th>\n",
       "      <th>c</th>\n",
       "      <th>d</th>\n",
       "      <th>e</th>\n",
       "      <th>f</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>0.306465</td>\n",
       "      <td>0.650042</td>\n",
       "      <td>0.382987</td>\n",
       "      <td>0.664129</td>\n",
       "      <td>0.660192</td>\n",
       "      <td>0.430710</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>0.638582</td>\n",
       "      <td>0.179455</td>\n",
       "      <td>0.800233</td>\n",
       "      <td>0.049455</td>\n",
       "      <td>0.946618</td>\n",
       "      <td>0.859000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>0.393196</td>\n",
       "      <td>0.294454</td>\n",
       "      <td>0.955929</td>\n",
       "      <td>0.649859</td>\n",
       "      <td>0.431248</td>\n",
       "      <td>0.189606</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>0.173000</td>\n",
       "      <td>0.989861</td>\n",
       "      <td>0.257547</td>\n",
       "      <td>0.875490</td>\n",
       "      <td>0.058619</td>\n",
       "      <td>0.886442</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>4</th>\n",
       "      <td>0.566411</td>\n",
       "      <td>0.768073</td>\n",
       "      <td>0.891766</td>\n",
       "      <td>0.871969</td>\n",
       "      <td>0.305398</td>\n",
       "      <td>0.503355</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>5</th>\n",
       "      <td>0.751396</td>\n",
       "      <td>0.383719</td>\n",
       "      <td>0.010182</td>\n",
       "      <td>0.570287</td>\n",
       "      <td>0.507725</td>\n",
       "      <td>0.698975</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "          a         b         c         d         e         f\n",
       "0  0.306465  0.650042  0.382987  0.664129  0.660192  0.430710\n",
       "1  0.638582  0.179455  0.800233  0.049455  0.946618  0.859000\n",
       "2  0.393196  0.294454  0.955929  0.649859  0.431248  0.189606\n",
       "3  0.173000  0.989861  0.257547  0.875490  0.058619  0.886442\n",
       "4  0.566411  0.768073  0.891766  0.871969  0.305398  0.503355\n",
       "5  0.751396  0.383719  0.010182  0.570287  0.507725  0.698975"
      ]
     },
     "execution_count": 135,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df1"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 136,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>a</th>\n",
       "      <th>b</th>\n",
       "      <th>c</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>0.869475</td>\n",
       "      <td>0.289202</td>\n",
       "      <td>0.442661</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>0.880406</td>\n",
       "      <td>0.354192</td>\n",
       "      <td>0.703638</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>0.161238</td>\n",
       "      <td>0.735637</td>\n",
       "      <td>0.446094</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "          a         b         c\n",
       "0  0.869475  0.289202  0.442661\n",
       "1  0.880406  0.354192  0.703638\n",
       "2  0.161238  0.735637  0.446094"
      ]
     },
     "execution_count": 136,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df2"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 141,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>a</th>\n",
       "      <th>b</th>\n",
       "      <th>c</th>\n",
       "      <th>d</th>\n",
       "      <th>e</th>\n",
       "      <th>f</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>1.175940</td>\n",
       "      <td>0.939244</td>\n",
       "      <td>0.825648</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>1.518988</td>\n",
       "      <td>0.533646</td>\n",
       "      <td>1.503871</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>0.554434</td>\n",
       "      <td>1.030090</td>\n",
       "      <td>1.402022</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>4</th>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>5</th>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "          a         b         c   d   e   f\n",
       "0  1.175940  0.939244  0.825648 NaN NaN NaN\n",
       "1  1.518988  0.533646  1.503871 NaN NaN NaN\n",
       "2  0.554434  1.030090  1.402022 NaN NaN NaN\n",
       "3       NaN       NaN       NaN NaN NaN NaN\n",
       "4       NaN       NaN       NaN NaN NaN NaN\n",
       "5       NaN       NaN       NaN NaN NaN NaN"
      ]
     },
     "execution_count": 141,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df3 = df1 + df2     \n",
    "df3                                  #DataFrame会自动对齐；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 142,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>a</th>\n",
       "      <th>b</th>\n",
       "      <th>c</th>\n",
       "      <th>d</th>\n",
       "      <th>e</th>\n",
       "      <th>f</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>1.175940</td>\n",
       "      <td>0.939244</td>\n",
       "      <td>0.825648</td>\n",
       "      <td>0.0</td>\n",
       "      <td>0.0</td>\n",
       "      <td>0.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>1.518988</td>\n",
       "      <td>0.533646</td>\n",
       "      <td>1.503871</td>\n",
       "      <td>0.0</td>\n",
       "      <td>0.0</td>\n",
       "      <td>0.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>0.554434</td>\n",
       "      <td>1.030090</td>\n",
       "      <td>1.402022</td>\n",
       "      <td>0.0</td>\n",
       "      <td>0.0</td>\n",
       "      <td>0.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>0.000000</td>\n",
       "      <td>0.000000</td>\n",
       "      <td>0.000000</td>\n",
       "      <td>0.0</td>\n",
       "      <td>0.0</td>\n",
       "      <td>0.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>4</th>\n",
       "      <td>0.000000</td>\n",
       "      <td>0.000000</td>\n",
       "      <td>0.000000</td>\n",
       "      <td>0.0</td>\n",
       "      <td>0.0</td>\n",
       "      <td>0.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>5</th>\n",
       "      <td>0.000000</td>\n",
       "      <td>0.000000</td>\n",
       "      <td>0.000000</td>\n",
       "      <td>0.0</td>\n",
       "      <td>0.0</td>\n",
       "      <td>0.0</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "          a         b         c    d    e    f\n",
       "0  1.175940  0.939244  0.825648  0.0  0.0  0.0\n",
       "1  1.518988  0.533646  1.503871  0.0  0.0  0.0\n",
       "2  0.554434  1.030090  1.402022  0.0  0.0  0.0\n",
       "3  0.000000  0.000000  0.000000  0.0  0.0  0.0\n",
       "4  0.000000  0.000000  0.000000  0.0  0.0  0.0\n",
       "5  0.000000  0.000000  0.000000  0.0  0.0  0.0"
      ]
     },
     "execution_count": 142,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df3.fillna(0, inplace = True)\n",
    "df3"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 4.5 按条件筛选数据——应用于条件选股"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 143,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PB</th>\n",
       "      <th>PE</th>\n",
       "      <th>ROE</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>Company a</th>\n",
       "      <td>2.0</td>\n",
       "      <td>10.0</td>\n",
       "      <td>0.06</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>Company b</th>\n",
       "      <td>3.0</td>\n",
       "      <td>20.0</td>\n",
       "      <td>0.10</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>Company c</th>\n",
       "      <td>2.5</td>\n",
       "      <td>30.0</td>\n",
       "      <td>0.08</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>Company d</th>\n",
       "      <td>4.0</td>\n",
       "      <td>40.0</td>\n",
       "      <td>0.02</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "            PB    PE   ROE\n",
       "Company a  2.0  10.0  0.06\n",
       "Company b  3.0  20.0  0.10\n",
       "Company c  2.5  30.0  0.08\n",
       "Company d  4.0  40.0  0.02"
      ]
     },
     "execution_count": 143,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "d = {'PE' : pd.Series([10., 20., 30., 40.], index=['Company a', 'Company b', 'Company c','Company d']),\n",
    "     'PB' : pd.Series([2., 3., 2.5, 4.], index=['Company a', 'Company b', 'Company c', 'Company d']),\n",
    "     'ROE' : pd.Series([0.06, 0.1, 0.08, 0.02], index=['Company a', 'Company b', 'Company c', 'Company d'])}\n",
    "df = pd.DataFrame(d)\n",
    "df"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 144,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "Company a     True\n",
       "Company b     True\n",
       "Company c    False\n",
       "Company d    False\n",
       "Name: PE, dtype: bool"
      ]
     },
     "execution_count": 144,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.PE < 25"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 145,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PB</th>\n",
       "      <th>PE</th>\n",
       "      <th>ROE</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>Company a</th>\n",
       "      <td>2.0</td>\n",
       "      <td>10.0</td>\n",
       "      <td>0.06</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>Company b</th>\n",
       "      <td>3.0</td>\n",
       "      <td>20.0</td>\n",
       "      <td>0.10</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "            PB    PE   ROE\n",
       "Company a  2.0  10.0  0.06\n",
       "Company b  3.0  20.0  0.10"
      ]
     },
     "execution_count": 145,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df[df.PE < 25]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 148,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PB</th>\n",
       "      <th>PE</th>\n",
       "      <th>ROE</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>Company a</th>\n",
       "      <td>2.0</td>\n",
       "      <td>10.0</td>\n",
       "      <td>0.06</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>Company b</th>\n",
       "      <td>3.0</td>\n",
       "      <td>20.0</td>\n",
       "      <td>0.10</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "            PB    PE   ROE\n",
       "Company a  2.0  10.0  0.06\n",
       "Company b  3.0  20.0  0.10"
      ]
     },
     "execution_count": 148,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df[df['PE'] < 25]                   #效果相同；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 149,
   "metadata": {
    "scrolled": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "Company a    1\n",
       "Company b    1\n",
       "Company c    0\n",
       "Company d    0\n",
       "Name: PE, dtype: int32"
      ]
     },
     "execution_count": 149,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "(df.PE < 25) * 1"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 161,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PB</th>\n",
       "      <th>PE</th>\n",
       "      <th>ROE</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>Company a</th>\n",
       "      <td>2.0</td>\n",
       "      <td>10.0</td>\n",
       "      <td>0.06</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>Company b</th>\n",
       "      <td>3.0</td>\n",
       "      <td>20.0</td>\n",
       "      <td>0.10</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "            PB    PE   ROE\n",
       "Company a  2.0  10.0  0.06\n",
       "Company b  3.0  20.0  0.10"
      ]
     },
     "execution_count": 161,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df[(df.PE < 25)  | (df.PB < 2.5) ]                            #多个逻辑条件组合,每个条件需要括号；\n",
    "                                                            #  & |,不能用and或者or"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 162,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PB</th>\n",
       "      <th>PE</th>\n",
       "      <th>ROE</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>Company a</th>\n",
       "      <td>2.0</td>\n",
       "      <td>10.0</td>\n",
       "      <td>0.06</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "            PB    PE   ROE\n",
       "Company a  2.0  10.0  0.06"
      ]
     },
     "execution_count": 162,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df[ (df.PE < 25) * 1  + (df.PB < 2.5) * 1  == 2  ]                 #多个逻辑条件"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 163,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PB</th>\n",
       "      <th>PE</th>\n",
       "      <th>ROE</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>Company a</th>\n",
       "      <td>2.0</td>\n",
       "      <td>10.0</td>\n",
       "      <td>0.06</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>Company b</th>\n",
       "      <td>3.0</td>\n",
       "      <td>20.0</td>\n",
       "      <td>0.10</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "            PB    PE   ROE\n",
       "Company a  2.0  10.0  0.06\n",
       "Company b  3.0  20.0  0.10"
      ]
     },
     "execution_count": 163,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df[ (df.PE < 25) * 1  + (df.PB < 2.5) * 1  + (df.ROE> 0.07) * 1 >= 2  ]      #三个当中满足任意两个选股条件；重要"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "slideshow": {
     "slide_type": "subslide"
    }
   },
   "source": [
    "**4.6 DataFrame Apply函数的重点应用**"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 2,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([[-1.20002, -0.14367, -1.58155, -1.30232,  1.62077,  0.5075 ],\n",
       "       [ 0.02166, -0.09557,  0.38237, -0.83064, -0.86543, -1.03234],\n",
       "       [-0.18572, -1.52146,  0.64019,  0.26622, -0.2073 , -1.3267 ],\n",
       "       [ 1.40622,  1.10243,  0.79658,  0.44978, -1.67601,  1.1721 ],\n",
       "       [ 1.0033 , -1.1854 , -1.89615,  1.21855,  2.06018, -0.11492],\n",
       "       [-1.93645, -0.81568, -0.47105, -0.38618, -0.01978, -0.0619 ],\n",
       "       [ 0.12263,  0.08552,  0.57588, -0.54658,  1.92488, -1.13511],\n",
       "       [ 0.86115,  0.89275,  1.6486 , -0.81595,  0.36647,  1.00536],\n",
       "       [-2.13036,  1.90252, -0.76175,  2.02238, -1.57567, -0.17484]])"
      ]
     },
     "execution_count": 2,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a = np.random.randn(9, 6)\n",
    "a.round(5)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 3,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>0</th>\n",
       "      <th>1</th>\n",
       "      <th>2</th>\n",
       "      <th>3</th>\n",
       "      <th>4</th>\n",
       "      <th>5</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>-1.200017</td>\n",
       "      <td>-0.143673</td>\n",
       "      <td>-1.581553</td>\n",
       "      <td>-1.302320</td>\n",
       "      <td>1.620774</td>\n",
       "      <td>0.507504</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>0.021663</td>\n",
       "      <td>-0.095572</td>\n",
       "      <td>0.382365</td>\n",
       "      <td>-0.830639</td>\n",
       "      <td>-0.865432</td>\n",
       "      <td>-1.032340</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>-0.185721</td>\n",
       "      <td>-1.521455</td>\n",
       "      <td>0.640193</td>\n",
       "      <td>0.266223</td>\n",
       "      <td>-0.207297</td>\n",
       "      <td>-1.326699</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>1.406219</td>\n",
       "      <td>1.102431</td>\n",
       "      <td>0.796584</td>\n",
       "      <td>0.449783</td>\n",
       "      <td>-1.676008</td>\n",
       "      <td>1.172102</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>4</th>\n",
       "      <td>1.003298</td>\n",
       "      <td>-1.185395</td>\n",
       "      <td>-1.896151</td>\n",
       "      <td>1.218548</td>\n",
       "      <td>2.060183</td>\n",
       "      <td>-0.114918</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>5</th>\n",
       "      <td>-1.936451</td>\n",
       "      <td>-0.815682</td>\n",
       "      <td>-0.471055</td>\n",
       "      <td>-0.386179</td>\n",
       "      <td>-0.019781</td>\n",
       "      <td>-0.061896</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>6</th>\n",
       "      <td>0.122627</td>\n",
       "      <td>0.085518</td>\n",
       "      <td>0.575877</td>\n",
       "      <td>-0.546578</td>\n",
       "      <td>1.924884</td>\n",
       "      <td>-1.135114</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>7</th>\n",
       "      <td>0.861148</td>\n",
       "      <td>0.892745</td>\n",
       "      <td>1.648597</td>\n",
       "      <td>-0.815952</td>\n",
       "      <td>0.366469</td>\n",
       "      <td>1.005362</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>8</th>\n",
       "      <td>-2.130361</td>\n",
       "      <td>1.902525</td>\n",
       "      <td>-0.761748</td>\n",
       "      <td>2.022376</td>\n",
       "      <td>-1.575673</td>\n",
       "      <td>-0.174841</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "          0         1         2         3         4         5\n",
       "0 -1.200017 -0.143673 -1.581553 -1.302320  1.620774  0.507504\n",
       "1  0.021663 -0.095572  0.382365 -0.830639 -0.865432 -1.032340\n",
       "2 -0.185721 -1.521455  0.640193  0.266223 -0.207297 -1.326699\n",
       "3  1.406219  1.102431  0.796584  0.449783 -1.676008  1.172102\n",
       "4  1.003298 -1.185395 -1.896151  1.218548  2.060183 -0.114918\n",
       "5 -1.936451 -0.815682 -0.471055 -0.386179 -0.019781 -0.061896\n",
       "6  0.122627  0.085518  0.575877 -0.546578  1.924884 -1.135114\n",
       "7  0.861148  0.892745  1.648597 -0.815952  0.366469  1.005362\n",
       "8 -2.130361  1.902525 -0.761748  2.022376 -1.575673 -0.174841"
      ]
     },
     "execution_count": 3,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df = pd.DataFrame(a)                          #通过ndarray来构建DataFrame,这种方法要熟练掌握；\n",
    "df"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 4,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>a</th>\n",
       "      <th>b</th>\n",
       "      <th>c</th>\n",
       "      <th>d</th>\n",
       "      <th>e</th>\n",
       "      <th>f</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>-1.200017</td>\n",
       "      <td>-0.143673</td>\n",
       "      <td>-1.581553</td>\n",
       "      <td>-1.302320</td>\n",
       "      <td>1.620774</td>\n",
       "      <td>0.507504</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>0.021663</td>\n",
       "      <td>-0.095572</td>\n",
       "      <td>0.382365</td>\n",
       "      <td>-0.830639</td>\n",
       "      <td>-0.865432</td>\n",
       "      <td>-1.032340</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>-0.185721</td>\n",
       "      <td>-1.521455</td>\n",
       "      <td>0.640193</td>\n",
       "      <td>0.266223</td>\n",
       "      <td>-0.207297</td>\n",
       "      <td>-1.326699</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>1.406219</td>\n",
       "      <td>1.102431</td>\n",
       "      <td>0.796584</td>\n",
       "      <td>0.449783</td>\n",
       "      <td>-1.676008</td>\n",
       "      <td>1.172102</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>4</th>\n",
       "      <td>1.003298</td>\n",
       "      <td>-1.185395</td>\n",
       "      <td>-1.896151</td>\n",
       "      <td>1.218548</td>\n",
       "      <td>2.060183</td>\n",
       "      <td>-0.114918</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>5</th>\n",
       "      <td>-1.936451</td>\n",
       "      <td>-0.815682</td>\n",
       "      <td>-0.471055</td>\n",
       "      <td>-0.386179</td>\n",
       "      <td>-0.019781</td>\n",
       "      <td>-0.061896</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>6</th>\n",
       "      <td>0.122627</td>\n",
       "      <td>0.085518</td>\n",
       "      <td>0.575877</td>\n",
       "      <td>-0.546578</td>\n",
       "      <td>1.924884</td>\n",
       "      <td>-1.135114</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>7</th>\n",
       "      <td>0.861148</td>\n",
       "      <td>0.892745</td>\n",
       "      <td>1.648597</td>\n",
       "      <td>-0.815952</td>\n",
       "      <td>0.366469</td>\n",
       "      <td>1.005362</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>8</th>\n",
       "      <td>-2.130361</td>\n",
       "      <td>1.902525</td>\n",
       "      <td>-0.761748</td>\n",
       "      <td>2.022376</td>\n",
       "      <td>-1.575673</td>\n",
       "      <td>-0.174841</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "          a         b         c         d         e         f\n",
       "0 -1.200017 -0.143673 -1.581553 -1.302320  1.620774  0.507504\n",
       "1  0.021663 -0.095572  0.382365 -0.830639 -0.865432 -1.032340\n",
       "2 -0.185721 -1.521455  0.640193  0.266223 -0.207297 -1.326699\n",
       "3  1.406219  1.102431  0.796584  0.449783 -1.676008  1.172102\n",
       "4  1.003298 -1.185395 -1.896151  1.218548  2.060183 -0.114918\n",
       "5 -1.936451 -0.815682 -0.471055 -0.386179 -0.019781 -0.061896\n",
       "6  0.122627  0.085518  0.575877 -0.546578  1.924884 -1.135114\n",
       "7  0.861148  0.892745  1.648597 -0.815952  0.366469  1.005362\n",
       "8 -2.130361  1.902525 -0.761748  2.022376 -1.575673 -0.174841"
      ]
     },
     "execution_count": 4,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.columns = ['a','b','c','d','e','f']\n",
    "df"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 5,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "DatetimeIndex(['2017-01-01', '2017-01-06', '2017-01-11', '2017-01-16',\n",
       "               '2017-01-21', '2017-01-26', '2017-01-31', '2017-02-05',\n",
       "               '2017-02-10'],\n",
       "              dtype='datetime64[ns]', freq='5D')"
      ]
     },
     "execution_count": 5,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "dates = pd.date_range('2017-1-1', periods=9, freq='5D')               #时间日期的生成；\n",
    "dates"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 6,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>a</th>\n",
       "      <th>b</th>\n",
       "      <th>c</th>\n",
       "      <th>d</th>\n",
       "      <th>e</th>\n",
       "      <th>f</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2017-01-01</th>\n",
       "      <td>-1.200017</td>\n",
       "      <td>-0.143673</td>\n",
       "      <td>-1.581553</td>\n",
       "      <td>-1.302320</td>\n",
       "      <td>1.620774</td>\n",
       "      <td>0.507504</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-06</th>\n",
       "      <td>0.021663</td>\n",
       "      <td>-0.095572</td>\n",
       "      <td>0.382365</td>\n",
       "      <td>-0.830639</td>\n",
       "      <td>-0.865432</td>\n",
       "      <td>-1.032340</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-11</th>\n",
       "      <td>-0.185721</td>\n",
       "      <td>-1.521455</td>\n",
       "      <td>0.640193</td>\n",
       "      <td>0.266223</td>\n",
       "      <td>-0.207297</td>\n",
       "      <td>-1.326699</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-16</th>\n",
       "      <td>1.406219</td>\n",
       "      <td>1.102431</td>\n",
       "      <td>0.796584</td>\n",
       "      <td>0.449783</td>\n",
       "      <td>-1.676008</td>\n",
       "      <td>1.172102</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-21</th>\n",
       "      <td>1.003298</td>\n",
       "      <td>-1.185395</td>\n",
       "      <td>-1.896151</td>\n",
       "      <td>1.218548</td>\n",
       "      <td>2.060183</td>\n",
       "      <td>-0.114918</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-26</th>\n",
       "      <td>-1.936451</td>\n",
       "      <td>-0.815682</td>\n",
       "      <td>-0.471055</td>\n",
       "      <td>-0.386179</td>\n",
       "      <td>-0.019781</td>\n",
       "      <td>-0.061896</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-31</th>\n",
       "      <td>0.122627</td>\n",
       "      <td>0.085518</td>\n",
       "      <td>0.575877</td>\n",
       "      <td>-0.546578</td>\n",
       "      <td>1.924884</td>\n",
       "      <td>-1.135114</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-02-05</th>\n",
       "      <td>0.861148</td>\n",
       "      <td>0.892745</td>\n",
       "      <td>1.648597</td>\n",
       "      <td>-0.815952</td>\n",
       "      <td>0.366469</td>\n",
       "      <td>1.005362</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-02-10</th>\n",
       "      <td>-2.130361</td>\n",
       "      <td>1.902525</td>\n",
       "      <td>-0.761748</td>\n",
       "      <td>2.022376</td>\n",
       "      <td>-1.575673</td>\n",
       "      <td>-0.174841</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "                   a         b         c         d         e         f\n",
       "2017-01-01 -1.200017 -0.143673 -1.581553 -1.302320  1.620774  0.507504\n",
       "2017-01-06  0.021663 -0.095572  0.382365 -0.830639 -0.865432 -1.032340\n",
       "2017-01-11 -0.185721 -1.521455  0.640193  0.266223 -0.207297 -1.326699\n",
       "2017-01-16  1.406219  1.102431  0.796584  0.449783 -1.676008  1.172102\n",
       "2017-01-21  1.003298 -1.185395 -1.896151  1.218548  2.060183 -0.114918\n",
       "2017-01-26 -1.936451 -0.815682 -0.471055 -0.386179 -0.019781 -0.061896\n",
       "2017-01-31  0.122627  0.085518  0.575877 -0.546578  1.924884 -1.135114\n",
       "2017-02-05  0.861148  0.892745  1.648597 -0.815952  0.366469  1.005362\n",
       "2017-02-10 -2.130361  1.902525 -0.761748  2.022376 -1.575673 -0.174841"
      ]
     },
     "execution_count": 6,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.index = dates\n",
    "df"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 175,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "def square_fun(x):\n",
    "    return x ** 2"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 176,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>a</th>\n",
       "      <th>b</th>\n",
       "      <th>c</th>\n",
       "      <th>d</th>\n",
       "      <th>e</th>\n",
       "      <th>f</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2017-01-01</th>\n",
       "      <td>0.575119</td>\n",
       "      <td>0.007762</td>\n",
       "      <td>0.323813</td>\n",
       "      <td>1.702882</td>\n",
       "      <td>0.032970</td>\n",
       "      <td>0.075999</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-06</th>\n",
       "      <td>1.556192</td>\n",
       "      <td>0.013629</td>\n",
       "      <td>0.165074</td>\n",
       "      <td>1.074784</td>\n",
       "      <td>0.840106</td>\n",
       "      <td>0.190658</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-11</th>\n",
       "      <td>0.010669</td>\n",
       "      <td>0.846362</td>\n",
       "      <td>0.050092</td>\n",
       "      <td>1.292527</td>\n",
       "      <td>0.112853</td>\n",
       "      <td>0.070408</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-16</th>\n",
       "      <td>0.060376</td>\n",
       "      <td>0.510919</td>\n",
       "      <td>0.004851</td>\n",
       "      <td>2.098288</td>\n",
       "      <td>0.327535</td>\n",
       "      <td>3.910949</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-21</th>\n",
       "      <td>0.171904</td>\n",
       "      <td>0.078349</td>\n",
       "      <td>0.648429</td>\n",
       "      <td>0.000971</td>\n",
       "      <td>0.017998</td>\n",
       "      <td>2.986666</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-26</th>\n",
       "      <td>2.329186</td>\n",
       "      <td>1.273189</td>\n",
       "      <td>1.217023</td>\n",
       "      <td>1.989982</td>\n",
       "      <td>0.246846</td>\n",
       "      <td>0.412842</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-31</th>\n",
       "      <td>2.473178</td>\n",
       "      <td>0.010139</td>\n",
       "      <td>0.252300</td>\n",
       "      <td>0.343726</td>\n",
       "      <td>2.174369</td>\n",
       "      <td>0.340715</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-02-05</th>\n",
       "      <td>0.650409</td>\n",
       "      <td>0.325920</td>\n",
       "      <td>0.978908</td>\n",
       "      <td>0.012502</td>\n",
       "      <td>0.001855</td>\n",
       "      <td>0.263107</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-02-10</th>\n",
       "      <td>1.556213</td>\n",
       "      <td>2.656653</td>\n",
       "      <td>1.801875</td>\n",
       "      <td>0.001355</td>\n",
       "      <td>0.284346</td>\n",
       "      <td>0.066970</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "                   a         b         c         d         e         f\n",
       "2017-01-01  0.575119  0.007762  0.323813  1.702882  0.032970  0.075999\n",
       "2017-01-06  1.556192  0.013629  0.165074  1.074784  0.840106  0.190658\n",
       "2017-01-11  0.010669  0.846362  0.050092  1.292527  0.112853  0.070408\n",
       "2017-01-16  0.060376  0.510919  0.004851  2.098288  0.327535  3.910949\n",
       "2017-01-21  0.171904  0.078349  0.648429  0.000971  0.017998  2.986666\n",
       "2017-01-26  2.329186  1.273189  1.217023  1.989982  0.246846  0.412842\n",
       "2017-01-31  2.473178  0.010139  0.252300  0.343726  2.174369  0.340715\n",
       "2017-02-05  0.650409  0.325920  0.978908  0.012502  0.001855  0.263107\n",
       "2017-02-10  1.556213  2.656653  1.801875  0.001355  0.284346  0.066970"
      ]
     },
     "execution_count": 176,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.apply(square_fun)                          #apply方法在很多地方都非常有用，重点掌握；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 177,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>a</th>\n",
       "      <th>b</th>\n",
       "      <th>c</th>\n",
       "      <th>d</th>\n",
       "      <th>e</th>\n",
       "      <th>f</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2017-01-01</th>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>0.525052</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-06</th>\n",
       "      <td>1.116904</td>\n",
       "      <td>NaN</td>\n",
       "      <td>0.637411</td>\n",
       "      <td>NaN</td>\n",
       "      <td>0.957378</td>\n",
       "      <td>0.660791</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-11</th>\n",
       "      <td>0.321389</td>\n",
       "      <td>0.959156</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>0.579600</td>\n",
       "      <td>0.515116</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-16</th>\n",
       "      <td>0.495698</td>\n",
       "      <td>0.845450</td>\n",
       "      <td>NaN</td>\n",
       "      <td>1.203556</td>\n",
       "      <td>0.756509</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-21</th>\n",
       "      <td>0.643904</td>\n",
       "      <td>NaN</td>\n",
       "      <td>0.897358</td>\n",
       "      <td>0.176521</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-26</th>\n",
       "      <td>NaN</td>\n",
       "      <td>1.062241</td>\n",
       "      <td>1.050327</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-31</th>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>0.765690</td>\n",
       "      <td>1.214320</td>\n",
       "      <td>0.764008</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-02-05</th>\n",
       "      <td>NaN</td>\n",
       "      <td>0.755576</td>\n",
       "      <td>NaN</td>\n",
       "      <td>0.334385</td>\n",
       "      <td>NaN</td>\n",
       "      <td>0.716198</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-02-10</th>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>0.191848</td>\n",
       "      <td>0.730234</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "                   a         b         c         d         e         f\n",
       "2017-01-01       NaN       NaN       NaN       NaN       NaN  0.525052\n",
       "2017-01-06  1.116904       NaN  0.637411       NaN  0.957378  0.660791\n",
       "2017-01-11  0.321389  0.959156       NaN       NaN  0.579600  0.515116\n",
       "2017-01-16  0.495698  0.845450       NaN  1.203556  0.756509       NaN\n",
       "2017-01-21  0.643904       NaN  0.897358  0.176521       NaN       NaN\n",
       "2017-01-26       NaN  1.062241  1.050327       NaN       NaN       NaN\n",
       "2017-01-31       NaN       NaN       NaN  0.765690  1.214320  0.764008\n",
       "2017-02-05       NaN  0.755576       NaN  0.334385       NaN  0.716198\n",
       "2017-02-10       NaN       NaN       NaN  0.191848  0.730234       NaN"
      ]
     },
     "execution_count": 177,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.apply(lambda x: x ** 0.5)        #可以随意定义函数作用在apply函数里，功能非常强大；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 7,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>a</th>\n",
       "      <th>b</th>\n",
       "      <th>c</th>\n",
       "      <th>d</th>\n",
       "      <th>e</th>\n",
       "      <th>f</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2017-01-01</th>\n",
       "      <td>-1.200017</td>\n",
       "      <td>-0.143673</td>\n",
       "      <td>-1.581553</td>\n",
       "      <td>-1.302320</td>\n",
       "      <td>1.620774</td>\n",
       "      <td>0.507504</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-06</th>\n",
       "      <td>0.021663</td>\n",
       "      <td>-0.095572</td>\n",
       "      <td>0.382365</td>\n",
       "      <td>-0.830639</td>\n",
       "      <td>-0.865432</td>\n",
       "      <td>-1.032340</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-11</th>\n",
       "      <td>-0.185721</td>\n",
       "      <td>-1.521455</td>\n",
       "      <td>0.640193</td>\n",
       "      <td>0.266223</td>\n",
       "      <td>-0.207297</td>\n",
       "      <td>-1.326699</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-16</th>\n",
       "      <td>1.406219</td>\n",
       "      <td>1.102431</td>\n",
       "      <td>0.796584</td>\n",
       "      <td>0.449783</td>\n",
       "      <td>-1.676008</td>\n",
       "      <td>1.172102</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-21</th>\n",
       "      <td>1.003298</td>\n",
       "      <td>-1.185395</td>\n",
       "      <td>-1.896151</td>\n",
       "      <td>1.218548</td>\n",
       "      <td>2.060183</td>\n",
       "      <td>-0.114918</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-26</th>\n",
       "      <td>-1.936451</td>\n",
       "      <td>-0.815682</td>\n",
       "      <td>-0.471055</td>\n",
       "      <td>-0.386179</td>\n",
       "      <td>-0.019781</td>\n",
       "      <td>-0.061896</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-31</th>\n",
       "      <td>0.122627</td>\n",
       "      <td>0.085518</td>\n",
       "      <td>0.575877</td>\n",
       "      <td>-0.546578</td>\n",
       "      <td>1.924884</td>\n",
       "      <td>-1.135114</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-02-05</th>\n",
       "      <td>0.861148</td>\n",
       "      <td>0.892745</td>\n",
       "      <td>1.648597</td>\n",
       "      <td>-0.815952</td>\n",
       "      <td>0.366469</td>\n",
       "      <td>1.005362</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-02-10</th>\n",
       "      <td>-2.130361</td>\n",
       "      <td>1.902525</td>\n",
       "      <td>-0.761748</td>\n",
       "      <td>2.022376</td>\n",
       "      <td>-1.575673</td>\n",
       "      <td>-0.174841</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "                   a         b         c         d         e         f\n",
       "2017-01-01 -1.200017 -0.143673 -1.581553 -1.302320  1.620774  0.507504\n",
       "2017-01-06  0.021663 -0.095572  0.382365 -0.830639 -0.865432 -1.032340\n",
       "2017-01-11 -0.185721 -1.521455  0.640193  0.266223 -0.207297 -1.326699\n",
       "2017-01-16  1.406219  1.102431  0.796584  0.449783 -1.676008  1.172102\n",
       "2017-01-21  1.003298 -1.185395 -1.896151  1.218548  2.060183 -0.114918\n",
       "2017-01-26 -1.936451 -0.815682 -0.471055 -0.386179 -0.019781 -0.061896\n",
       "2017-01-31  0.122627  0.085518  0.575877 -0.546578  1.924884 -1.135114\n",
       "2017-02-05  0.861148  0.892745  1.648597 -0.815952  0.366469  1.005362\n",
       "2017-02-10 -2.130361  1.902525 -0.761748  2.022376 -1.575673 -0.174841"
      ]
     },
     "execution_count": 7,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 181,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2017-01-01   -1.304945\n",
       "2017-01-06   -1.036718\n",
       "2017-01-11   -1.136894\n",
       "2017-01-16   -1.977612\n",
       "2017-01-21   -1.728197\n",
       "2017-01-26   -1.526167\n",
       "2017-01-31   -1.572634\n",
       "2017-02-05   -0.989398\n",
       "2017-02-10   -1.629924\n",
       "Freq: 5D, dtype: float64"
      ]
     },
     "execution_count": 181,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "def find_min(x):\n",
    "    return x.min()\n",
    "\n",
    "df.apply(find_min, axis=1)                  #默认axis =  0；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 182,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2017-01-01   -1.304945\n",
       "2017-01-06   -1.036718\n",
       "2017-01-11   -1.136894\n",
       "2017-01-16   -1.977612\n",
       "2017-01-21   -1.728197\n",
       "2017-01-26   -1.526167\n",
       "2017-01-31   -1.572634\n",
       "2017-02-05   -0.989398\n",
       "2017-02-10   -1.629924\n",
       "Freq: 5D, dtype: float64"
      ]
     },
     "execution_count": 182,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 指定轴方向\n",
    "df.apply(lambda x : x.min(), axis=1)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "**4.7 DataFrame排序**"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 183,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>a</th>\n",
       "      <th>b</th>\n",
       "      <th>c</th>\n",
       "      <th>d</th>\n",
       "      <th>e</th>\n",
       "      <th>f</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2017-01-01</th>\n",
       "      <td>-0.758366</td>\n",
       "      <td>-0.088099</td>\n",
       "      <td>-0.569046</td>\n",
       "      <td>-1.304945</td>\n",
       "      <td>-0.181577</td>\n",
       "      <td>0.275679</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-06</th>\n",
       "      <td>1.247474</td>\n",
       "      <td>-0.116744</td>\n",
       "      <td>0.406293</td>\n",
       "      <td>-1.036718</td>\n",
       "      <td>0.916573</td>\n",
       "      <td>0.436645</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-11</th>\n",
       "      <td>0.103291</td>\n",
       "      <td>0.919980</td>\n",
       "      <td>-0.223814</td>\n",
       "      <td>-1.136894</td>\n",
       "      <td>0.335937</td>\n",
       "      <td>0.265344</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-16</th>\n",
       "      <td>0.245716</td>\n",
       "      <td>0.714786</td>\n",
       "      <td>-0.069647</td>\n",
       "      <td>1.448547</td>\n",
       "      <td>0.572306</td>\n",
       "      <td>-1.977612</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-21</th>\n",
       "      <td>0.414613</td>\n",
       "      <td>-0.279909</td>\n",
       "      <td>0.805251</td>\n",
       "      <td>0.031160</td>\n",
       "      <td>-0.134155</td>\n",
       "      <td>-1.728197</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-26</th>\n",
       "      <td>-1.526167</td>\n",
       "      <td>1.128357</td>\n",
       "      <td>1.103188</td>\n",
       "      <td>-1.410667</td>\n",
       "      <td>-0.496836</td>\n",
       "      <td>-0.642528</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-31</th>\n",
       "      <td>-1.572634</td>\n",
       "      <td>-0.100693</td>\n",
       "      <td>-0.502295</td>\n",
       "      <td>0.586281</td>\n",
       "      <td>1.474574</td>\n",
       "      <td>0.583708</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-02-05</th>\n",
       "      <td>-0.806479</td>\n",
       "      <td>0.570894</td>\n",
       "      <td>-0.989398</td>\n",
       "      <td>0.111813</td>\n",
       "      <td>-0.043070</td>\n",
       "      <td>0.512939</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-02-10</th>\n",
       "      <td>-1.247483</td>\n",
       "      <td>-1.629924</td>\n",
       "      <td>-1.342339</td>\n",
       "      <td>0.036806</td>\n",
       "      <td>0.533241</td>\n",
       "      <td>-0.258785</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "                   a         b         c         d         e         f\n",
       "2017-01-01 -0.758366 -0.088099 -0.569046 -1.304945 -0.181577  0.275679\n",
       "2017-01-06  1.247474 -0.116744  0.406293 -1.036718  0.916573  0.436645\n",
       "2017-01-11  0.103291  0.919980 -0.223814 -1.136894  0.335937  0.265344\n",
       "2017-01-16  0.245716  0.714786 -0.069647  1.448547  0.572306 -1.977612\n",
       "2017-01-21  0.414613 -0.279909  0.805251  0.031160 -0.134155 -1.728197\n",
       "2017-01-26 -1.526167  1.128357  1.103188 -1.410667 -0.496836 -0.642528\n",
       "2017-01-31 -1.572634 -0.100693 -0.502295  0.586281  1.474574  0.583708\n",
       "2017-02-05 -0.806479  0.570894 -0.989398  0.111813 -0.043070  0.512939\n",
       "2017-02-10 -1.247483 -1.629924 -1.342339  0.036806  0.533241 -0.258785"
      ]
     },
     "execution_count": 183,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 184,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>a</th>\n",
       "      <th>b</th>\n",
       "      <th>c</th>\n",
       "      <th>d</th>\n",
       "      <th>e</th>\n",
       "      <th>f</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2017-02-10</th>\n",
       "      <td>-1.247483</td>\n",
       "      <td>-1.629924</td>\n",
       "      <td>-1.342339</td>\n",
       "      <td>0.036806</td>\n",
       "      <td>0.533241</td>\n",
       "      <td>-0.258785</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-02-05</th>\n",
       "      <td>-0.806479</td>\n",
       "      <td>0.570894</td>\n",
       "      <td>-0.989398</td>\n",
       "      <td>0.111813</td>\n",
       "      <td>-0.043070</td>\n",
       "      <td>0.512939</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-31</th>\n",
       "      <td>-1.572634</td>\n",
       "      <td>-0.100693</td>\n",
       "      <td>-0.502295</td>\n",
       "      <td>0.586281</td>\n",
       "      <td>1.474574</td>\n",
       "      <td>0.583708</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-26</th>\n",
       "      <td>-1.526167</td>\n",
       "      <td>1.128357</td>\n",
       "      <td>1.103188</td>\n",
       "      <td>-1.410667</td>\n",
       "      <td>-0.496836</td>\n",
       "      <td>-0.642528</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-21</th>\n",
       "      <td>0.414613</td>\n",
       "      <td>-0.279909</td>\n",
       "      <td>0.805251</td>\n",
       "      <td>0.031160</td>\n",
       "      <td>-0.134155</td>\n",
       "      <td>-1.728197</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-16</th>\n",
       "      <td>0.245716</td>\n",
       "      <td>0.714786</td>\n",
       "      <td>-0.069647</td>\n",
       "      <td>1.448547</td>\n",
       "      <td>0.572306</td>\n",
       "      <td>-1.977612</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-11</th>\n",
       "      <td>0.103291</td>\n",
       "      <td>0.919980</td>\n",
       "      <td>-0.223814</td>\n",
       "      <td>-1.136894</td>\n",
       "      <td>0.335937</td>\n",
       "      <td>0.265344</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-06</th>\n",
       "      <td>1.247474</td>\n",
       "      <td>-0.116744</td>\n",
       "      <td>0.406293</td>\n",
       "      <td>-1.036718</td>\n",
       "      <td>0.916573</td>\n",
       "      <td>0.436645</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-01</th>\n",
       "      <td>-0.758366</td>\n",
       "      <td>-0.088099</td>\n",
       "      <td>-0.569046</td>\n",
       "      <td>-1.304945</td>\n",
       "      <td>-0.181577</td>\n",
       "      <td>0.275679</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "                   a         b         c         d         e         f\n",
       "2017-02-10 -1.247483 -1.629924 -1.342339  0.036806  0.533241 -0.258785\n",
       "2017-02-05 -0.806479  0.570894 -0.989398  0.111813 -0.043070  0.512939\n",
       "2017-01-31 -1.572634 -0.100693 -0.502295  0.586281  1.474574  0.583708\n",
       "2017-01-26 -1.526167  1.128357  1.103188 -1.410667 -0.496836 -0.642528\n",
       "2017-01-21  0.414613 -0.279909  0.805251  0.031160 -0.134155 -1.728197\n",
       "2017-01-16  0.245716  0.714786 -0.069647  1.448547  0.572306 -1.977612\n",
       "2017-01-11  0.103291  0.919980 -0.223814 -1.136894  0.335937  0.265344\n",
       "2017-01-06  1.247474 -0.116744  0.406293 -1.036718  0.916573  0.436645\n",
       "2017-01-01 -0.758366 -0.088099 -0.569046 -1.304945 -0.181577  0.275679"
      ]
     },
     "execution_count": 184,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.sort_index(ascending=False)              #按index进行排序，ascending升序排序是false，那就是降序排序"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 185,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>f</th>\n",
       "      <th>e</th>\n",
       "      <th>d</th>\n",
       "      <th>c</th>\n",
       "      <th>b</th>\n",
       "      <th>a</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2017-01-01</th>\n",
       "      <td>0.275679</td>\n",
       "      <td>-0.181577</td>\n",
       "      <td>-1.304945</td>\n",
       "      <td>-0.569046</td>\n",
       "      <td>-0.088099</td>\n",
       "      <td>-0.758366</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-06</th>\n",
       "      <td>0.436645</td>\n",
       "      <td>0.916573</td>\n",
       "      <td>-1.036718</td>\n",
       "      <td>0.406293</td>\n",
       "      <td>-0.116744</td>\n",
       "      <td>1.247474</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-11</th>\n",
       "      <td>0.265344</td>\n",
       "      <td>0.335937</td>\n",
       "      <td>-1.136894</td>\n",
       "      <td>-0.223814</td>\n",
       "      <td>0.919980</td>\n",
       "      <td>0.103291</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-16</th>\n",
       "      <td>-1.977612</td>\n",
       "      <td>0.572306</td>\n",
       "      <td>1.448547</td>\n",
       "      <td>-0.069647</td>\n",
       "      <td>0.714786</td>\n",
       "      <td>0.245716</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-21</th>\n",
       "      <td>-1.728197</td>\n",
       "      <td>-0.134155</td>\n",
       "      <td>0.031160</td>\n",
       "      <td>0.805251</td>\n",
       "      <td>-0.279909</td>\n",
       "      <td>0.414613</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-26</th>\n",
       "      <td>-0.642528</td>\n",
       "      <td>-0.496836</td>\n",
       "      <td>-1.410667</td>\n",
       "      <td>1.103188</td>\n",
       "      <td>1.128357</td>\n",
       "      <td>-1.526167</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-31</th>\n",
       "      <td>0.583708</td>\n",
       "      <td>1.474574</td>\n",
       "      <td>0.586281</td>\n",
       "      <td>-0.502295</td>\n",
       "      <td>-0.100693</td>\n",
       "      <td>-1.572634</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-02-05</th>\n",
       "      <td>0.512939</td>\n",
       "      <td>-0.043070</td>\n",
       "      <td>0.111813</td>\n",
       "      <td>-0.989398</td>\n",
       "      <td>0.570894</td>\n",
       "      <td>-0.806479</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-02-10</th>\n",
       "      <td>-0.258785</td>\n",
       "      <td>0.533241</td>\n",
       "      <td>0.036806</td>\n",
       "      <td>-1.342339</td>\n",
       "      <td>-1.629924</td>\n",
       "      <td>-1.247483</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "                   f         e         d         c         b         a\n",
       "2017-01-01  0.275679 -0.181577 -1.304945 -0.569046 -0.088099 -0.758366\n",
       "2017-01-06  0.436645  0.916573 -1.036718  0.406293 -0.116744  1.247474\n",
       "2017-01-11  0.265344  0.335937 -1.136894 -0.223814  0.919980  0.103291\n",
       "2017-01-16 -1.977612  0.572306  1.448547 -0.069647  0.714786  0.245716\n",
       "2017-01-21 -1.728197 -0.134155  0.031160  0.805251 -0.279909  0.414613\n",
       "2017-01-26 -0.642528 -0.496836 -1.410667  1.103188  1.128357 -1.526167\n",
       "2017-01-31  0.583708  1.474574  0.586281 -0.502295 -0.100693 -1.572634\n",
       "2017-02-05  0.512939 -0.043070  0.111813 -0.989398  0.570894 -0.806479\n",
       "2017-02-10 -0.258785  0.533241  0.036806 -1.342339 -1.629924 -1.247483"
      ]
     },
     "execution_count": 185,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.sort_index(axis=1,ascending=False)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 188,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>a</th>\n",
       "      <th>b</th>\n",
       "      <th>c</th>\n",
       "      <th>d</th>\n",
       "      <th>e</th>\n",
       "      <th>f</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2017-01-26</th>\n",
       "      <td>-1.526167</td>\n",
       "      <td>1.128357</td>\n",
       "      <td>1.103188</td>\n",
       "      <td>-1.410667</td>\n",
       "      <td>-0.496836</td>\n",
       "      <td>-0.642528</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-11</th>\n",
       "      <td>0.103291</td>\n",
       "      <td>0.919980</td>\n",
       "      <td>-0.223814</td>\n",
       "      <td>-1.136894</td>\n",
       "      <td>0.335937</td>\n",
       "      <td>0.265344</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-16</th>\n",
       "      <td>0.245716</td>\n",
       "      <td>0.714786</td>\n",
       "      <td>-0.069647</td>\n",
       "      <td>1.448547</td>\n",
       "      <td>0.572306</td>\n",
       "      <td>-1.977612</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-02-05</th>\n",
       "      <td>-0.806479</td>\n",
       "      <td>0.570894</td>\n",
       "      <td>-0.989398</td>\n",
       "      <td>0.111813</td>\n",
       "      <td>-0.043070</td>\n",
       "      <td>0.512939</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-01</th>\n",
       "      <td>-0.758366</td>\n",
       "      <td>-0.088099</td>\n",
       "      <td>-0.569046</td>\n",
       "      <td>-1.304945</td>\n",
       "      <td>-0.181577</td>\n",
       "      <td>0.275679</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-31</th>\n",
       "      <td>-1.572634</td>\n",
       "      <td>-0.100693</td>\n",
       "      <td>-0.502295</td>\n",
       "      <td>0.586281</td>\n",
       "      <td>1.474574</td>\n",
       "      <td>0.583708</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-06</th>\n",
       "      <td>1.247474</td>\n",
       "      <td>-0.116744</td>\n",
       "      <td>0.406293</td>\n",
       "      <td>-1.036718</td>\n",
       "      <td>0.916573</td>\n",
       "      <td>0.436645</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-21</th>\n",
       "      <td>0.414613</td>\n",
       "      <td>-0.279909</td>\n",
       "      <td>0.805251</td>\n",
       "      <td>0.031160</td>\n",
       "      <td>-0.134155</td>\n",
       "      <td>-1.728197</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-02-10</th>\n",
       "      <td>-1.247483</td>\n",
       "      <td>-1.629924</td>\n",
       "      <td>-1.342339</td>\n",
       "      <td>0.036806</td>\n",
       "      <td>0.533241</td>\n",
       "      <td>-0.258785</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "                   a         b         c         d         e         f\n",
       "2017-01-26 -1.526167  1.128357  1.103188 -1.410667 -0.496836 -0.642528\n",
       "2017-01-11  0.103291  0.919980 -0.223814 -1.136894  0.335937  0.265344\n",
       "2017-01-16  0.245716  0.714786 -0.069647  1.448547  0.572306 -1.977612\n",
       "2017-02-05 -0.806479  0.570894 -0.989398  0.111813 -0.043070  0.512939\n",
       "2017-01-01 -0.758366 -0.088099 -0.569046 -1.304945 -0.181577  0.275679\n",
       "2017-01-31 -1.572634 -0.100693 -0.502295  0.586281  1.474574  0.583708\n",
       "2017-01-06  1.247474 -0.116744  0.406293 -1.036718  0.916573  0.436645\n",
       "2017-01-21  0.414613 -0.279909  0.805251  0.031160 -0.134155 -1.728197\n",
       "2017-02-10 -1.247483 -1.629924 -1.342339  0.036806  0.533241 -0.258785"
      ]
     },
     "execution_count": 188,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.sort_values(by= 'b', ascending= False)                     #按value进行排序, PE按升序进行排序；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 4.8 DataFrame通用函数应用"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 191,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2017-01-01   -2.626354\n",
       "2017-01-06    1.853522\n",
       "2017-01-11    0.263845\n",
       "2017-01-16    0.934096\n",
       "2017-01-21   -0.891237\n",
       "2017-01-26   -1.844654\n",
       "2017-01-31    0.468941\n",
       "2017-02-05   -0.643301\n",
       "2017-02-10   -3.908484\n",
       "Freq: 5D, dtype: float64"
      ]
     },
     "execution_count": 191,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.sum(axis = 1)   #axis =1 转换成为按行统计；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 192,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "a   -0.433337\n",
       "b    0.124294\n",
       "c   -0.153534\n",
       "d   -0.297180\n",
       "e    0.330777\n",
       "f   -0.281423\n",
       "dtype: float64"
      ]
     },
     "execution_count": 192,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.mean() "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 193,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>a</th>\n",
       "      <th>b</th>\n",
       "      <th>c</th>\n",
       "      <th>d</th>\n",
       "      <th>e</th>\n",
       "      <th>f</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2017-01-01</th>\n",
       "      <td>-0.758366</td>\n",
       "      <td>-0.088099</td>\n",
       "      <td>-0.569046</td>\n",
       "      <td>-1.304945</td>\n",
       "      <td>-0.181577</td>\n",
       "      <td>0.275679</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-06</th>\n",
       "      <td>0.489108</td>\n",
       "      <td>-0.204843</td>\n",
       "      <td>-0.162753</td>\n",
       "      <td>-2.341663</td>\n",
       "      <td>0.734996</td>\n",
       "      <td>0.712324</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-11</th>\n",
       "      <td>0.592399</td>\n",
       "      <td>0.715136</td>\n",
       "      <td>-0.386567</td>\n",
       "      <td>-3.478556</td>\n",
       "      <td>1.070932</td>\n",
       "      <td>0.977668</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-16</th>\n",
       "      <td>0.838115</td>\n",
       "      <td>1.429922</td>\n",
       "      <td>-0.456214</td>\n",
       "      <td>-2.030010</td>\n",
       "      <td>1.643239</td>\n",
       "      <td>-0.999944</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-21</th>\n",
       "      <td>1.252728</td>\n",
       "      <td>1.150013</td>\n",
       "      <td>0.349037</td>\n",
       "      <td>-1.998850</td>\n",
       "      <td>1.509084</td>\n",
       "      <td>-2.728141</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-26</th>\n",
       "      <td>-0.273439</td>\n",
       "      <td>2.278370</td>\n",
       "      <td>1.452225</td>\n",
       "      <td>-3.409517</td>\n",
       "      <td>1.012248</td>\n",
       "      <td>-3.370669</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-31</th>\n",
       "      <td>-1.846073</td>\n",
       "      <td>2.177676</td>\n",
       "      <td>0.949929</td>\n",
       "      <td>-2.823236</td>\n",
       "      <td>2.486822</td>\n",
       "      <td>-2.786961</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-02-05</th>\n",
       "      <td>-2.652552</td>\n",
       "      <td>2.748571</td>\n",
       "      <td>-0.039468</td>\n",
       "      <td>-2.711423</td>\n",
       "      <td>2.443752</td>\n",
       "      <td>-2.274022</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-02-10</th>\n",
       "      <td>-3.900035</td>\n",
       "      <td>1.118647</td>\n",
       "      <td>-1.381808</td>\n",
       "      <td>-2.674617</td>\n",
       "      <td>2.976993</td>\n",
       "      <td>-2.532807</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "                   a         b         c         d         e         f\n",
       "2017-01-01 -0.758366 -0.088099 -0.569046 -1.304945 -0.181577  0.275679\n",
       "2017-01-06  0.489108 -0.204843 -0.162753 -2.341663  0.734996  0.712324\n",
       "2017-01-11  0.592399  0.715136 -0.386567 -3.478556  1.070932  0.977668\n",
       "2017-01-16  0.838115  1.429922 -0.456214 -2.030010  1.643239 -0.999944\n",
       "2017-01-21  1.252728  1.150013  0.349037 -1.998850  1.509084 -2.728141\n",
       "2017-01-26 -0.273439  2.278370  1.452225 -3.409517  1.012248 -3.370669\n",
       "2017-01-31 -1.846073  2.177676  0.949929 -2.823236  2.486822 -2.786961\n",
       "2017-02-05 -2.652552  2.748571 -0.039468 -2.711423  2.443752 -2.274022\n",
       "2017-02-10 -3.900035  1.118647 -1.381808 -2.674617  2.976993 -2.532807"
      ]
     },
     "execution_count": 193,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.cumsum()    #按列累计求和，在计算策略的收益率曲线时非常有用；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 194,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>a</th>\n",
       "      <th>b</th>\n",
       "      <th>c</th>\n",
       "      <th>d</th>\n",
       "      <th>e</th>\n",
       "      <th>f</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>count</th>\n",
       "      <td>9.000000</td>\n",
       "      <td>9.000000</td>\n",
       "      <td>9.000000</td>\n",
       "      <td>9.000000</td>\n",
       "      <td>9.000000</td>\n",
       "      <td>9.000000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>mean</th>\n",
       "      <td>-0.433337</td>\n",
       "      <td>0.124294</td>\n",
       "      <td>-0.153534</td>\n",
       "      <td>-0.297180</td>\n",
       "      <td>0.330777</td>\n",
       "      <td>-0.281423</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>std</th>\n",
       "      <td>0.980639</td>\n",
       "      <td>0.835455</td>\n",
       "      <td>0.808564</td>\n",
       "      <td>0.982482</td>\n",
       "      <td>0.617875</td>\n",
       "      <td>0.975034</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>min</th>\n",
       "      <td>-1.572634</td>\n",
       "      <td>-1.629924</td>\n",
       "      <td>-1.342339</td>\n",
       "      <td>-1.410667</td>\n",
       "      <td>-0.496836</td>\n",
       "      <td>-1.977612</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>25%</th>\n",
       "      <td>-1.247483</td>\n",
       "      <td>-0.116744</td>\n",
       "      <td>-0.569046</td>\n",
       "      <td>-1.136894</td>\n",
       "      <td>-0.134155</td>\n",
       "      <td>-0.642528</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>50%</th>\n",
       "      <td>-0.758366</td>\n",
       "      <td>-0.088099</td>\n",
       "      <td>-0.223814</td>\n",
       "      <td>0.031160</td>\n",
       "      <td>0.335937</td>\n",
       "      <td>0.265344</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>75%</th>\n",
       "      <td>0.245716</td>\n",
       "      <td>0.714786</td>\n",
       "      <td>0.406293</td>\n",
       "      <td>0.111813</td>\n",
       "      <td>0.572306</td>\n",
       "      <td>0.436645</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>max</th>\n",
       "      <td>1.247474</td>\n",
       "      <td>1.128357</td>\n",
       "      <td>1.103188</td>\n",
       "      <td>1.448547</td>\n",
       "      <td>1.474574</td>\n",
       "      <td>0.583708</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "              a         b         c         d         e         f\n",
       "count  9.000000  9.000000  9.000000  9.000000  9.000000  9.000000\n",
       "mean  -0.433337  0.124294 -0.153534 -0.297180  0.330777 -0.281423\n",
       "std    0.980639  0.835455  0.808564  0.982482  0.617875  0.975034\n",
       "min   -1.572634 -1.629924 -1.342339 -1.410667 -0.496836 -1.977612\n",
       "25%   -1.247483 -0.116744 -0.569046 -1.136894 -0.134155 -0.642528\n",
       "50%   -0.758366 -0.088099 -0.223814  0.031160  0.335937  0.265344\n",
       "75%    0.245716  0.714786  0.406293  0.111813  0.572306  0.436645\n",
       "max    1.247474  1.128357  1.103188  1.448547  1.474574  0.583708"
      ]
     },
     "execution_count": 194,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.describe()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "**4.9 Dataframe处理缺失值**"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 8,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>a</th>\n",
       "      <th>b</th>\n",
       "      <th>c</th>\n",
       "      <th>d</th>\n",
       "      <th>e</th>\n",
       "      <th>f</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2017-01-01</th>\n",
       "      <td>-1.200017</td>\n",
       "      <td>-0.143673</td>\n",
       "      <td>-1.581553</td>\n",
       "      <td>-1.302320</td>\n",
       "      <td>1.620774</td>\n",
       "      <td>0.507504</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-06</th>\n",
       "      <td>0.021663</td>\n",
       "      <td>-0.095572</td>\n",
       "      <td>0.382365</td>\n",
       "      <td>-0.830639</td>\n",
       "      <td>-0.865432</td>\n",
       "      <td>-1.032340</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-11</th>\n",
       "      <td>-0.185721</td>\n",
       "      <td>-1.521455</td>\n",
       "      <td>0.640193</td>\n",
       "      <td>0.266223</td>\n",
       "      <td>-0.207297</td>\n",
       "      <td>-1.326699</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-16</th>\n",
       "      <td>1.406219</td>\n",
       "      <td>1.102431</td>\n",
       "      <td>0.796584</td>\n",
       "      <td>0.449783</td>\n",
       "      <td>-1.676008</td>\n",
       "      <td>1.172102</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-21</th>\n",
       "      <td>1.003298</td>\n",
       "      <td>-1.185395</td>\n",
       "      <td>-1.896151</td>\n",
       "      <td>1.218548</td>\n",
       "      <td>2.060183</td>\n",
       "      <td>-0.114918</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-26</th>\n",
       "      <td>-1.936451</td>\n",
       "      <td>-0.815682</td>\n",
       "      <td>-0.471055</td>\n",
       "      <td>-0.386179</td>\n",
       "      <td>-0.019781</td>\n",
       "      <td>-0.061896</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-31</th>\n",
       "      <td>0.122627</td>\n",
       "      <td>0.085518</td>\n",
       "      <td>0.575877</td>\n",
       "      <td>-0.546578</td>\n",
       "      <td>1.924884</td>\n",
       "      <td>-1.135114</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-02-05</th>\n",
       "      <td>0.861148</td>\n",
       "      <td>0.892745</td>\n",
       "      <td>1.648597</td>\n",
       "      <td>-0.815952</td>\n",
       "      <td>0.366469</td>\n",
       "      <td>1.005362</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-02-10</th>\n",
       "      <td>-2.130361</td>\n",
       "      <td>1.902525</td>\n",
       "      <td>-0.761748</td>\n",
       "      <td>2.022376</td>\n",
       "      <td>-1.575673</td>\n",
       "      <td>-0.174841</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "                   a         b         c         d         e         f\n",
       "2017-01-01 -1.200017 -0.143673 -1.581553 -1.302320  1.620774  0.507504\n",
       "2017-01-06  0.021663 -0.095572  0.382365 -0.830639 -0.865432 -1.032340\n",
       "2017-01-11 -0.185721 -1.521455  0.640193  0.266223 -0.207297 -1.326699\n",
       "2017-01-16  1.406219  1.102431  0.796584  0.449783 -1.676008  1.172102\n",
       "2017-01-21  1.003298 -1.185395 -1.896151  1.218548  2.060183 -0.114918\n",
       "2017-01-26 -1.936451 -0.815682 -0.471055 -0.386179 -0.019781 -0.061896\n",
       "2017-01-31  0.122627  0.085518  0.575877 -0.546578  1.924884 -1.135114\n",
       "2017-02-05  0.861148  0.892745  1.648597 -0.815952  0.366469  1.005362\n",
       "2017-02-10 -2.130361  1.902525 -0.761748  2.022376 -1.575673 -0.174841"
      ]
     },
     "execution_count": 8,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 9,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>a</th>\n",
       "      <th>b</th>\n",
       "      <th>c</th>\n",
       "      <th>d</th>\n",
       "      <th>e</th>\n",
       "      <th>f</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2017-01-01</th>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>1.273096</td>\n",
       "      <td>0.712393</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-06</th>\n",
       "      <td>0.147183</td>\n",
       "      <td>NaN</td>\n",
       "      <td>0.618357</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-11</th>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>0.800120</td>\n",
       "      <td>0.515968</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-16</th>\n",
       "      <td>1.185841</td>\n",
       "      <td>1.049967</td>\n",
       "      <td>0.892516</td>\n",
       "      <td>0.670659</td>\n",
       "      <td>NaN</td>\n",
       "      <td>1.082636</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-21</th>\n",
       "      <td>1.001647</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>1.103878</td>\n",
       "      <td>1.435334</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-26</th>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-31</th>\n",
       "      <td>0.350181</td>\n",
       "      <td>0.292435</td>\n",
       "      <td>0.758866</td>\n",
       "      <td>NaN</td>\n",
       "      <td>1.387402</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-02-05</th>\n",
       "      <td>0.927980</td>\n",
       "      <td>0.944852</td>\n",
       "      <td>1.283977</td>\n",
       "      <td>NaN</td>\n",
       "      <td>0.605367</td>\n",
       "      <td>1.002678</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-02-10</th>\n",
       "      <td>NaN</td>\n",
       "      <td>1.379320</td>\n",
       "      <td>NaN</td>\n",
       "      <td>1.422103</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "                   a         b         c         d         e         f\n",
       "2017-01-01       NaN       NaN       NaN       NaN  1.273096  0.712393\n",
       "2017-01-06  0.147183       NaN  0.618357       NaN       NaN       NaN\n",
       "2017-01-11       NaN       NaN  0.800120  0.515968       NaN       NaN\n",
       "2017-01-16  1.185841  1.049967  0.892516  0.670659       NaN  1.082636\n",
       "2017-01-21  1.001647       NaN       NaN  1.103878  1.435334       NaN\n",
       "2017-01-26       NaN       NaN       NaN       NaN       NaN       NaN\n",
       "2017-01-31  0.350181  0.292435  0.758866       NaN  1.387402       NaN\n",
       "2017-02-05  0.927980  0.944852  1.283977       NaN  0.605367  1.002678\n",
       "2017-02-10       NaN  1.379320       NaN  1.422103       NaN       NaN"
      ]
     },
     "execution_count": 9,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "np.sqrt(df)                    #pandas的非常强大的特点之一，容错性；而且绝大部分的Numpy的通用函数都可以适用；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 10,
   "metadata": {
    "uuid": "a540362b-50d7-4ef0-89ba-0b6ee38033f6"
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "a    3.612833\n",
       "b    3.666574\n",
       "c    4.353836\n",
       "d    3.712608\n",
       "e    4.701199\n",
       "f    2.797707\n",
       "dtype: float64"
      ]
     },
     "execution_count": 10,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "np.sqrt(df).sum()              #缺失数据对Pandas操作没有影响"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 11,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>0</th>\n",
       "      <th>1</th>\n",
       "      <th>2</th>\n",
       "      <th>3</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>0.323947</td>\n",
       "      <td>0.856491</td>\n",
       "      <td>0.641102</td>\n",
       "      <td>0.844054</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>1.500000</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>5.000000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>4.500000</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>1.500000</td>\n",
       "      <td>NaN</td>\n",
       "      <td>2.500000</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "          0         1         2         3\n",
       "0  0.323947  0.856491  0.641102  0.844054\n",
       "1  1.500000       NaN       NaN  5.000000\n",
       "2  4.500000       NaN       NaN       NaN\n",
       "3  1.500000       NaN  2.500000       NaN"
      ]
     },
     "execution_count": 11,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df_nan = pd.DataFrame([np.random.randn(4), [1.5, np.nan, np.nan, 5],\n",
    "                       [4.5, np.nan, np.nan, np.nan], [1.5, np.nan, 2.5, np.nan]])\n",
    "df_nan.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 12,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>0</th>\n",
       "      <th>1</th>\n",
       "      <th>2</th>\n",
       "      <th>3</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>False</td>\n",
       "      <td>False</td>\n",
       "      <td>False</td>\n",
       "      <td>False</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>False</td>\n",
       "      <td>True</td>\n",
       "      <td>True</td>\n",
       "      <td>False</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>False</td>\n",
       "      <td>True</td>\n",
       "      <td>True</td>\n",
       "      <td>True</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>False</td>\n",
       "      <td>True</td>\n",
       "      <td>False</td>\n",
       "      <td>True</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "       0      1      2      3\n",
       "0  False  False  False  False\n",
       "1  False   True   True  False\n",
       "2  False   True   True   True\n",
       "3  False   True  False   True"
      ]
     },
     "execution_count": 12,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 判断是否为空值\n",
    "df_nan.isnull()                 #isnull()判断是否为空值"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 13,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>0</th>\n",
       "      <th>1</th>\n",
       "      <th>2</th>\n",
       "      <th>3</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>0.323947</td>\n",
       "      <td>0.856491</td>\n",
       "      <td>0.641102</td>\n",
       "      <td>0.844054</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "          0         1         2         3\n",
       "0  0.323947  0.856491  0.641102  0.844054"
      ]
     },
     "execution_count": 13,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 删除空值\n",
    "df_nan.dropna()         #dropna()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 14,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>0</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>0.323947</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>1.500000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>4.500000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>1.500000</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "          0\n",
       "0  0.323947\n",
       "1  1.500000\n",
       "2  4.500000\n",
       "3  1.500000"
      ]
     },
     "execution_count": 14,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df_nan.dropna(axis=1)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 18,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>0</th>\n",
       "      <th>1</th>\n",
       "      <th>2</th>\n",
       "      <th>3</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>0.323947</td>\n",
       "      <td>0.856491</td>\n",
       "      <td>0.641102</td>\n",
       "      <td>0.844054</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>1.500000</td>\n",
       "      <td>0.000000</td>\n",
       "      <td>0.000000</td>\n",
       "      <td>5.000000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>4.500000</td>\n",
       "      <td>0.000000</td>\n",
       "      <td>0.000000</td>\n",
       "      <td>0.000000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>1.500000</td>\n",
       "      <td>0.000000</td>\n",
       "      <td>2.500000</td>\n",
       "      <td>0.000000</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "          0         1         2         3\n",
       "0  0.323947  0.856491  0.641102  0.844054\n",
       "1  1.500000  0.000000  0.000000  5.000000\n",
       "2  4.500000  0.000000  0.000000  0.000000\n",
       "3  1.500000  0.000000  2.500000  0.000000"
      ]
     },
     "execution_count": 18,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df_nan.fillna(0)                                #用0填充；mean，ffill，bfill；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "slideshow": {
     "slide_type": "slide"
    }
   },
   "source": [
    "## 5. 本节重要课程复习"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 19,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>a</th>\n",
       "      <th>b</th>\n",
       "      <th>c</th>\n",
       "      <th>d</th>\n",
       "      <th>e</th>\n",
       "      <th>f</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2017-01-01</th>\n",
       "      <td>-1.200017</td>\n",
       "      <td>-0.143673</td>\n",
       "      <td>-1.581553</td>\n",
       "      <td>-1.302320</td>\n",
       "      <td>1.620774</td>\n",
       "      <td>0.507504</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-06</th>\n",
       "      <td>0.021663</td>\n",
       "      <td>-0.095572</td>\n",
       "      <td>0.382365</td>\n",
       "      <td>-0.830639</td>\n",
       "      <td>-0.865432</td>\n",
       "      <td>-1.032340</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-11</th>\n",
       "      <td>-0.185721</td>\n",
       "      <td>-1.521455</td>\n",
       "      <td>0.640193</td>\n",
       "      <td>0.266223</td>\n",
       "      <td>-0.207297</td>\n",
       "      <td>-1.326699</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-16</th>\n",
       "      <td>1.406219</td>\n",
       "      <td>1.102431</td>\n",
       "      <td>0.796584</td>\n",
       "      <td>0.449783</td>\n",
       "      <td>-1.676008</td>\n",
       "      <td>1.172102</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-21</th>\n",
       "      <td>1.003298</td>\n",
       "      <td>-1.185395</td>\n",
       "      <td>-1.896151</td>\n",
       "      <td>1.218548</td>\n",
       "      <td>2.060183</td>\n",
       "      <td>-0.114918</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-26</th>\n",
       "      <td>-1.936451</td>\n",
       "      <td>-0.815682</td>\n",
       "      <td>-0.471055</td>\n",
       "      <td>-0.386179</td>\n",
       "      <td>-0.019781</td>\n",
       "      <td>-0.061896</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-31</th>\n",
       "      <td>0.122627</td>\n",
       "      <td>0.085518</td>\n",
       "      <td>0.575877</td>\n",
       "      <td>-0.546578</td>\n",
       "      <td>1.924884</td>\n",
       "      <td>-1.135114</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-02-05</th>\n",
       "      <td>0.861148</td>\n",
       "      <td>0.892745</td>\n",
       "      <td>1.648597</td>\n",
       "      <td>-0.815952</td>\n",
       "      <td>0.366469</td>\n",
       "      <td>1.005362</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-02-10</th>\n",
       "      <td>-2.130361</td>\n",
       "      <td>1.902525</td>\n",
       "      <td>-0.761748</td>\n",
       "      <td>2.022376</td>\n",
       "      <td>-1.575673</td>\n",
       "      <td>-0.174841</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "                   a         b         c         d         e         f\n",
       "2017-01-01 -1.200017 -0.143673 -1.581553 -1.302320  1.620774  0.507504\n",
       "2017-01-06  0.021663 -0.095572  0.382365 -0.830639 -0.865432 -1.032340\n",
       "2017-01-11 -0.185721 -1.521455  0.640193  0.266223 -0.207297 -1.326699\n",
       "2017-01-16  1.406219  1.102431  0.796584  0.449783 -1.676008  1.172102\n",
       "2017-01-21  1.003298 -1.185395 -1.896151  1.218548  2.060183 -0.114918\n",
       "2017-01-26 -1.936451 -0.815682 -0.471055 -0.386179 -0.019781 -0.061896\n",
       "2017-01-31  0.122627  0.085518  0.575877 -0.546578  1.924884 -1.135114\n",
       "2017-02-05  0.861148  0.892745  1.648597 -0.815952  0.366469  1.005362\n",
       "2017-02-10 -2.130361  1.902525 -0.761748  2.022376 -1.575673 -0.174841"
      ]
     },
     "execution_count": 19,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "slideshow": {
     "slide_type": "subslide"
    }
   },
   "source": [
    "#### 按列选择"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 20,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2017-01-01   -0.143673\n",
       "2017-01-06   -0.095572\n",
       "2017-01-11   -1.521455\n",
       "2017-01-16    1.102431\n",
       "2017-01-21   -1.185395\n",
       "2017-01-26   -0.815682\n",
       "2017-01-31    0.085518\n",
       "2017-02-05    0.892745\n",
       "2017-02-10    1.902525\n",
       "Freq: 5D, Name: b, dtype: float64"
      ]
     },
     "execution_count": 20,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df['b']"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 21,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>c</th>\n",
       "      <th>a</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2017-01-01</th>\n",
       "      <td>-1.581553</td>\n",
       "      <td>-1.200017</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-06</th>\n",
       "      <td>0.382365</td>\n",
       "      <td>0.021663</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-11</th>\n",
       "      <td>0.640193</td>\n",
       "      <td>-0.185721</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-16</th>\n",
       "      <td>0.796584</td>\n",
       "      <td>1.406219</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-21</th>\n",
       "      <td>-1.896151</td>\n",
       "      <td>1.003298</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-26</th>\n",
       "      <td>-0.471055</td>\n",
       "      <td>-1.936451</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-31</th>\n",
       "      <td>0.575877</td>\n",
       "      <td>0.122627</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-02-05</th>\n",
       "      <td>1.648597</td>\n",
       "      <td>0.861148</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-02-10</th>\n",
       "      <td>-0.761748</td>\n",
       "      <td>-2.130361</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "                   c         a\n",
       "2017-01-01 -1.581553 -1.200017\n",
       "2017-01-06  0.382365  0.021663\n",
       "2017-01-11  0.640193 -0.185721\n",
       "2017-01-16  0.796584  1.406219\n",
       "2017-01-21 -1.896151  1.003298\n",
       "2017-01-26 -0.471055 -1.936451\n",
       "2017-01-31  0.575877  0.122627\n",
       "2017-02-05  1.648597  0.861148\n",
       "2017-02-10 -0.761748 -2.130361"
      ]
     },
     "execution_count": 21,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df[['c', 'a']]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 23,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2017-01-01   -1.581553\n",
       "2017-01-06    0.382365\n",
       "2017-01-11    0.640193\n",
       "2017-01-16    0.796584\n",
       "2017-01-21   -1.896151\n",
       "2017-01-26   -0.471055\n",
       "2017-01-31    0.575877\n",
       "2017-02-05    1.648597\n",
       "2017-02-10   -0.761748\n",
       "Freq: 5D, Name: c, dtype: float64"
      ]
     },
     "execution_count": 23,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.c"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 24,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "Index(['a', 'b', 'c', 'd', 'e', 'f'], dtype='object')"
      ]
     },
     "execution_count": 24,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.columns"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 25,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2017-01-01   -0.143673\n",
       "2017-01-06   -0.095572\n",
       "2017-01-11   -1.521455\n",
       "2017-01-16    1.102431\n",
       "2017-01-21   -1.185395\n",
       "2017-01-26   -0.815682\n",
       "2017-01-31    0.085518\n",
       "2017-02-05    0.892745\n",
       "2017-02-10    1.902525\n",
       "Freq: 5D, Name: b, dtype: float64"
      ]
     },
     "execution_count": 25,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df[df.columns[1]]              #也可以根据colums的index来选择，index号也是从0开始编号；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 26,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2017-01-01   -0.143673\n",
       "2017-01-06   -0.095572\n",
       "2017-01-11   -1.521455\n",
       "2017-01-16    1.102431\n",
       "2017-01-21   -1.185395\n",
       "2017-01-26   -0.815682\n",
       "2017-01-31    0.085518\n",
       "2017-02-05    0.892745\n",
       "2017-02-10    1.902525\n",
       "Freq: 5D, Name: b, dtype: float64"
      ]
     },
     "execution_count": 26,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.ix[:, 1]  "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 27,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2017-01-01   -0.143673\n",
       "2017-01-06   -0.095572\n",
       "2017-01-11   -1.521455\n",
       "2017-01-16    1.102431\n",
       "2017-01-21   -1.185395\n",
       "2017-01-26   -0.815682\n",
       "2017-01-31    0.085518\n",
       "2017-02-05    0.892745\n",
       "2017-02-10    1.902525\n",
       "Freq: 5D, Name: b, dtype: float64"
      ]
     },
     "execution_count": 27,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.ix[:, 'b']  "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 28,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2017-01-01   -0.143673\n",
       "2017-01-06   -0.095572\n",
       "2017-01-11   -1.521455\n",
       "2017-01-16    1.102431\n",
       "2017-01-21   -1.185395\n",
       "2017-01-26   -0.815682\n",
       "2017-01-31    0.085518\n",
       "2017-02-05    0.892745\n",
       "2017-02-10    1.902525\n",
       "Freq: 5D, Name: b, dtype: float64"
      ]
     },
     "execution_count": 28,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.loc[:, 'b']                   #  loc函数可以根据label来进行选择；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 30,
   "metadata": {},
   "outputs": [],
   "source": [
    "df.loc[:,1]                    #故意报错，loc不能通过position进行选择；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 33,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2017-01-01   -0.143673\n",
       "2017-01-06   -0.095572\n",
       "2017-01-11   -1.521455\n",
       "2017-01-16    1.102431\n",
       "2017-01-21   -1.185395\n",
       "2017-01-26   -0.815682\n",
       "2017-01-31    0.085518\n",
       "2017-02-05    0.892745\n",
       "2017-02-10    1.902525\n",
       "Freq: 5D, Name: b, dtype: float64"
      ]
     },
     "execution_count": 33,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.iloc[:, 1]                   #  iloc函数只能根据index来进行选择；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 按行选择"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 34,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "a   -1.200017\n",
       "b   -0.143673\n",
       "c   -1.581553\n",
       "d   -1.302320\n",
       "e    1.620774\n",
       "f    0.507504\n",
       "Name: 2017-01-01 00:00:00, dtype: float64"
      ]
     },
     "execution_count": 34,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.ix[0]                 #   选择第一行；只有一个参数的话，默认是按行进行选择；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 35,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "a    0.122627\n",
       "b    0.085518\n",
       "c    0.575877\n",
       "d   -0.546578\n",
       "e    1.924884\n",
       "f   -1.135114\n",
       "Name: 2017-01-31 00:00:00, dtype: float64"
      ]
     },
     "execution_count": 35,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.ix['2017-1-31']"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 36,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "a   -1.200017\n",
       "b   -0.143673\n",
       "c   -1.581553\n",
       "d   -1.302320\n",
       "e    1.620774\n",
       "f    0.507504\n",
       "Name: 2017-01-01 00:00:00, dtype: float64"
      ]
     },
     "execution_count": 36,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.iloc[0]                 # 只能根据position索引选择；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "df.iloc['2017-1-31']        #iloc不能根据label来进行选择；故意报错；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 37,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "Timestamp('2017-01-01 00:00:00', freq='5D')"
      ]
     },
     "execution_count": 37,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.index[0] "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 38,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "a    0.122627\n",
       "b    0.085518\n",
       "c    0.575877\n",
       "d   -0.546578\n",
       "e    1.924884\n",
       "f   -1.135114\n",
       "Name: 2017-01-31 00:00:00, dtype: float64"
      ]
     },
     "execution_count": 38,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.loc['2017-01-31']"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 39,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>a</th>\n",
       "      <th>b</th>\n",
       "      <th>c</th>\n",
       "      <th>d</th>\n",
       "      <th>e</th>\n",
       "      <th>f</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2017-01-01</th>\n",
       "      <td>-1.200017</td>\n",
       "      <td>-0.143673</td>\n",
       "      <td>-1.581553</td>\n",
       "      <td>-1.302320</td>\n",
       "      <td>1.620774</td>\n",
       "      <td>0.507504</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-06</th>\n",
       "      <td>0.021663</td>\n",
       "      <td>-0.095572</td>\n",
       "      <td>0.382365</td>\n",
       "      <td>-0.830639</td>\n",
       "      <td>-0.865432</td>\n",
       "      <td>-1.032340</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "                   a         b         c         d         e         f\n",
       "2017-01-01 -1.200017 -0.143673 -1.581553 -1.302320  1.620774  0.507504\n",
       "2017-01-06  0.021663 -0.095572  0.382365 -0.830639 -0.865432 -1.032340"
      ]
     },
     "execution_count": 39,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.iloc[:2]                   #从开始到第二行；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 40,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>a</th>\n",
       "      <th>b</th>\n",
       "      <th>c</th>\n",
       "      <th>d</th>\n",
       "      <th>e</th>\n",
       "      <th>f</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2017-01-01</th>\n",
       "      <td>-1.200017</td>\n",
       "      <td>-0.143673</td>\n",
       "      <td>-1.581553</td>\n",
       "      <td>-1.302320</td>\n",
       "      <td>1.620774</td>\n",
       "      <td>0.507504</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-06</th>\n",
       "      <td>0.021663</td>\n",
       "      <td>-0.095572</td>\n",
       "      <td>0.382365</td>\n",
       "      <td>-0.830639</td>\n",
       "      <td>-0.865432</td>\n",
       "      <td>-1.032340</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "                   a         b         c         d         e         f\n",
       "2017-01-01 -1.200017 -0.143673 -1.581553 -1.302320  1.620774  0.507504\n",
       "2017-01-06  0.021663 -0.095572  0.382365 -0.830639 -0.865432 -1.032340"
      ]
     },
     "execution_count": 40,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df[:2]"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "声明：本资料仅限内部研究使用，切勿外传。"
   ]
  }
 ],
 "metadata": {
  "anaconda-cloud": {},
  "kernelspec": {
   "display_name": "Python 2",
   "language": "python",
   "name": "python2"
  },
  "language_info": {
   "codemirror_mode": {
    "name": "ipython",
    "version": 2
   },
   "file_extension": ".py",
   "mimetype": "text/x-python",
   "name": "python",
   "nbconvert_exporter": "python",
   "pygments_lexer": "ipython2",
   "version": "2.7.13"
  }
 },
 "nbformat": 4,
 "nbformat_minor": 1
}







aqf05.4.ipynb

{
 "cells": [
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "# Pandas 进阶"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "slideshow": {
     "slide_type": "slide"
    }
   },
   "source": [
    "## 1. Group操作：数据聚合"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "slideshow": {
     "slide_type": "subslide"
    }
   },
   "source": [
    "**1.1 生成DataFrame**"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 1,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import numpy as np\n",
    "import pandas as pd\n",
    "import seaborn as sns; "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "uuid": "68e8d73f-93d3-47ac-a656-1edbdebcd1ff"
   },
   "outputs": [],
   "source": [
    "period = pd.date_range('2017-1-1', periods=10000, freq='D')\n",
    "df = pd.DataFrame(np.random.randn(10000, 4),\n",
    "                  columns=['Data1', 'Data2', 'Data3', 'Data4'],\n",
    "                  index = period)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "uuid": "a80e1e88-d211-4ee4-a6d3-90403a7739a8"
   },
   "outputs": [],
   "source": [
    "df.head()      #快速预览前5行；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "slideshow": {
     "slide_type": "notes"
    }
   },
   "source": [
    "#### 1.2 新增一例用于Group操作"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "uuid": "bcc38d60-3e1c-49bb-b883-ea7564c136b4"
   },
   "outputs": [],
   "source": [
    "df['group1'] = np.random.choice(['A', 'B', 'C', 'D'], 10000)       #np.random.choice"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "df.tail()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "df.head()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "slideshow": {
     "slide_type": "subslide"
    }
   },
   "source": [
    "**1.3 生成DataFrameGroupBy对象** "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "grouped = df.groupby('group1')     #df.groupby();必背；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "grouped"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "type(grouped)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "grouped.size()           #每组元素数量"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "slideshow": {
     "slide_type": "subslide"
    }
   },
   "source": [
    "#### 1.4 Group对象的聚合运算"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "grouped.sum()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "grouped.max()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "grouped.mean()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "grouped.describe()        #整体数据特征概览；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "np.transpose(grouped.describe() )"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "slideshow": {
     "slide_type": "subslide"
    }
   },
   "source": [
    "#### 1.5 选择Group对象中的数据"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "scrolled": true
   },
   "outputs": [],
   "source": [
    "grouped.get_group('A').head()    #get_group()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "grouped.get_group('B').head() "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "grouped.            #tab键查看对应其对应的方法"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "slideshow": {
     "slide_type": "subslide"
    }
   },
   "source": [
    "#### 1.6 双重Group"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "df['group2'] = np.random.choice(['Python','C++','Java'], 10000)   "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "df.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "grouped = df.groupby(['group1', 'group2'])\n",
    "grouped.size()                                    #多组分类"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "grouped.max()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "grouped.min()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "scrolled": true
   },
   "outputs": [],
   "source": [
    "grouped.agg([np.max, np.sum])               #自定义聚合.分类汇总、查看，可以自定义聚合；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "grouped.agg({'Data1':np.mean, 'Data2':np.max})"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "slideshow": {
     "slide_type": "slide"
    }
   },
   "source": [
    "### 2. Pandas中Concat, Join, Merge操作"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 2.1 生成DataFrame"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 20,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PE</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>10</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>20</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>25</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>30</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   PE\n",
       "a  10\n",
       "b  20\n",
       "c  25\n",
       "d  30"
      ]
     },
     "execution_count": 20,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df1 = pd.DataFrame(['10', '20', '25', '30'], \n",
    "                    index=['a', 'b', 'c', 'd'],\n",
    "                    columns=['PE',])\n",
    "df1"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 25,
   "metadata": {
    "slideshow": {
     "slide_type": "-"
    }
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PB</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>2.5</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>3.2</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>g</th>\n",
       "      <td>2.5</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "    PB\n",
       "a  2.5\n",
       "d  3.2\n",
       "g  2.5"
      ]
     },
     "execution_count": 25,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df2 = pd.DataFrame(['2.5', '3.2', '2.5'], \n",
    "                    index=['a', 'd', 'g'],\n",
    "                    columns=['PB',])\n",
    "df2"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "slideshow": {
     "slide_type": "subslide"
    }
   },
   "source": [
    "#### 2.2 Concat操作"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 26,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PB</th>\n",
       "      <th>PE</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>NaN</td>\n",
       "      <td>10</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>NaN</td>\n",
       "      <td>20</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>NaN</td>\n",
       "      <td>25</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>NaN</td>\n",
       "      <td>30</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>2.5</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>3.2</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>g</th>\n",
       "      <td>2.5</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "    PB   PE\n",
       "a  NaN   10\n",
       "b  NaN   20\n",
       "c  NaN   25\n",
       "d  NaN   30\n",
       "a  2.5  NaN\n",
       "d  3.2  NaN\n",
       "g  2.5  NaN"
      ]
     },
     "execution_count": 26,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "pd.concat((df1, df2))    #默认是直接拼接在后面；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 27,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PE</th>\n",
       "      <th>PB</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>10</td>\n",
       "      <td>2.5</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>20</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>25</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>30</td>\n",
       "      <td>3.2</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>g</th>\n",
       "      <td>NaN</td>\n",
       "      <td>2.5</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "    PE   PB\n",
       "a   10  2.5\n",
       "b   20  NaN\n",
       "c   25  NaN\n",
       "d   30  3.2\n",
       "g  NaN  2.5"
      ]
     },
     "execution_count": 27,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "pd.concat((df1, df2),axis =1)          #横向拼接concat很有用，会自动匹配索引；join(Outer),并集；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 28,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PB</th>\n",
       "      <th>PE</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>NaN</td>\n",
       "      <td>10</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>NaN</td>\n",
       "      <td>20</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>NaN</td>\n",
       "      <td>25</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>NaN</td>\n",
       "      <td>30</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>4</th>\n",
       "      <td>2.5</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>5</th>\n",
       "      <td>3.2</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>6</th>\n",
       "      <td>2.5</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "    PB   PE\n",
       "0  NaN   10\n",
       "1  NaN   20\n",
       "2  NaN   25\n",
       "3  NaN   30\n",
       "4  2.5  NaN\n",
       "5  3.2  NaN\n",
       "6  2.5  NaN"
      ]
     },
     "execution_count": 28,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "pd.concat((df1, df2), ignore_index=True)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "slideshow": {
     "slide_type": "subslide"
    }
   },
   "source": [
    "#### 2.3 Join操作"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "是根据两张表格的索引去进行合并"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 31,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "   PE\n",
      "a  10\n",
      "b  20\n",
      "c  25\n",
      "d  30\n",
      "    PB\n",
      "a  2.5\n",
      "d  3.2\n",
      "g  2.5\n"
     ]
    }
   ],
   "source": [
    "print(df1)\n",
    "print(df2)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 29,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PE</th>\n",
       "      <th>PB</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>10</td>\n",
       "      <td>2.5</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>20</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>25</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>30</td>\n",
       "      <td>3.2</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   PE   PB\n",
       "a  10  2.5\n",
       "b  20  NaN\n",
       "c  25  NaN\n",
       "d  30  3.2"
      ]
     },
     "execution_count": 29,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df1.join(df2)                     # left join = default,默认按照左边表格对齐；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 32,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PE</th>\n",
       "      <th>PB</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>10</td>\n",
       "      <td>2.5</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>20</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>25</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>30</td>\n",
       "      <td>3.2</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   PE   PB\n",
       "a  10  2.5\n",
       "b  20  NaN\n",
       "c  25  NaN\n",
       "d  30  3.2"
      ]
     },
     "execution_count": 32,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df1.join(df2, how='left')  # default，how控制的是按索引合并的方法；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 33,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PB</th>\n",
       "      <th>PE</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>2.5</td>\n",
       "      <td>10</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>3.2</td>\n",
       "      <td>30</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>g</th>\n",
       "      <td>2.5</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "    PB   PE\n",
       "a  2.5   10\n",
       "d  3.2   30\n",
       "g  2.5  NaN"
      ]
     },
     "execution_count": 33,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df2.join(df1)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 37,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PB</th>\n",
       "      <th>PE</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>2.5</td>\n",
       "      <td>10</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>NaN</td>\n",
       "      <td>20</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>NaN</td>\n",
       "      <td>25</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>3.2</td>\n",
       "      <td>30</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>g</th>\n",
       "      <td>2.5</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "    PB   PE\n",
       "a  2.5   10\n",
       "b  NaN   20\n",
       "c  NaN   25\n",
       "d  3.2   30\n",
       "g  2.5  NaN"
      ]
     },
     "execution_count": 37,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df = pd.DataFrame({'PE': df1['PE'], 'PB': df2['PB']})                    #使用DataFrame进行拼接操作\n",
    "df"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 34,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PE</th>\n",
       "      <th>PB</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>10</td>\n",
       "      <td>2.5</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>30</td>\n",
       "      <td>3.2</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>g</th>\n",
       "      <td>NaN</td>\n",
       "      <td>2.5</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "    PE   PB\n",
       "a   10  2.5\n",
       "d   30  3.2\n",
       "g  NaN  2.5"
      ]
     },
     "execution_count": 34,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df1.join(df2, how='right')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 35,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PE</th>\n",
       "      <th>PB</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>10</td>\n",
       "      <td>2.5</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>30</td>\n",
       "      <td>3.2</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   PE   PB\n",
       "a  10  2.5\n",
       "d  30  3.2"
      ]
     },
     "execution_count": 35,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df1.join(df2, how='inner')    #取交集，双方都有的才进行显示；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 36,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PE</th>\n",
       "      <th>PB</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>10</td>\n",
       "      <td>2.5</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>20</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>25</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>30</td>\n",
       "      <td>3.2</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>g</th>\n",
       "      <td>NaN</td>\n",
       "      <td>2.5</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "    PE   PB\n",
       "a   10  2.5\n",
       "b   20  NaN\n",
       "c   25  NaN\n",
       "d   30  3.2\n",
       "g  NaN  2.5"
      ]
     },
     "execution_count": 36,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df1.join(df2, how='outer')    #取并集，保留双方所有的内容；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "slideshow": {
     "slide_type": "subslide"
    }
   },
   "source": [
    "#### 2.4 Merge操作: 同等数量合并"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "按列来进行合并（也支持按index来进行合并）"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 39,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PE</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>10</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>20</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>25</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>30</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   PE\n",
       "a  10\n",
       "b  20\n",
       "c  25\n",
       "d  30"
      ]
     },
     "execution_count": 39,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df1"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 38,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PB</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>2.5</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>3.2</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>2.5</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>2</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "    PB\n",
       "a  2.5\n",
       "b  3.2\n",
       "c  2.5\n",
       "d    2"
      ]
     },
     "execution_count": 38,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df2 = pd.DataFrame(['2.5', '3.2', '2.5', '2'], \n",
    "                    index=['a', 'b', 'c','d'],\n",
    "                    columns=['PB',])\n",
    "df2"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 52,
   "metadata": {},
   "outputs": [],
   "source": [
    "roe = pd.Series([0.12, 0.06, 0.08,0.02], index=['a', 'b', 'c','d'])         #添加一列一列以进行合并\n",
    "df1['ROE'] = roe    #新增一列用法；\n",
    "df2['ROE'] = roe"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 53,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PE</th>\n",
       "      <th>ROE</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>10</td>\n",
       "      <td>0.12</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>20</td>\n",
       "      <td>0.06</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>25</td>\n",
       "      <td>0.08</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>30</td>\n",
       "      <td>0.02</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   PE   ROE\n",
       "a  10  0.12\n",
       "b  20  0.06\n",
       "c  25  0.08\n",
       "d  30  0.02"
      ]
     },
     "execution_count": 53,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df1"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 54,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PB</th>\n",
       "      <th>ROE</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>2.5</td>\n",
       "      <td>0.12</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>3.2</td>\n",
       "      <td>0.06</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>2.5</td>\n",
       "      <td>0.08</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>2</td>\n",
       "      <td>0.02</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "    PB   ROE\n",
       "a  2.5  0.12\n",
       "b  3.2  0.06\n",
       "c  2.5  0.08\n",
       "d    2  0.02"
      ]
     },
     "execution_count": 54,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df2"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 55,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PE</th>\n",
       "      <th>ROE</th>\n",
       "      <th>PB</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>10</td>\n",
       "      <td>0.12</td>\n",
       "      <td>2.5</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>20</td>\n",
       "      <td>0.06</td>\n",
       "      <td>3.2</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>25</td>\n",
       "      <td>0.08</td>\n",
       "      <td>2.5</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>30</td>\n",
       "      <td>0.02</td>\n",
       "      <td>2</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   PE   ROE   PB\n",
       "0  10  0.12  2.5\n",
       "1  20  0.06  3.2\n",
       "2  25  0.08  2.5\n",
       "3  30  0.02    2"
      ]
     },
     "execution_count": 55,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "pd.merge(df1, df2, on = 'ROE')        #会自动根据重复列进行merge，但是索引会重置；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# Merge合并的时候如果ROE不同的话，只会合并ROE相同的数据行；\n",
    "roe1 = pd.Series([0.12, 0.06, 0.08,0.02], index=['a', 'b', 'c','d']) \n",
    "roe2 = pd.Series([0.2, 0.06, 0.08,0.02], index=['a', 'b', 'c','d'])     #添加一列一列以进行合并\n",
    "df1['ROE'] = roe1    #新增一列用法；\n",
    "df2['ROE'] = roe2"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 58,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PE</th>\n",
       "      <th>ROE_l</th>\n",
       "      <th>PB</th>\n",
       "      <th>ROE</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>10</td>\n",
       "      <td>0.12</td>\n",
       "      <td>2.5</td>\n",
       "      <td>0.12</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>20</td>\n",
       "      <td>0.06</td>\n",
       "      <td>3.2</td>\n",
       "      <td>0.06</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>25</td>\n",
       "      <td>0.08</td>\n",
       "      <td>2.5</td>\n",
       "      <td>0.08</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>30</td>\n",
       "      <td>0.02</td>\n",
       "      <td>2</td>\n",
       "      <td>0.02</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   PE  ROE_l   PB   ROE\n",
       "a  10   0.12  2.5  0.12\n",
       "b  20   0.06  3.2  0.06\n",
       "c  25   0.08  2.5  0.08\n",
       "d  30   0.02    2  0.02"
      ]
     },
     "execution_count": 58,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df1.join(df2, lsuffix = '_l')   "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 64,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PE</th>\n",
       "      <th>ROE_df1</th>\n",
       "      <th>PB</th>\n",
       "      <th>ROE_df2</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>10</td>\n",
       "      <td>0.12</td>\n",
       "      <td>2.5</td>\n",
       "      <td>0.12</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>20</td>\n",
       "      <td>0.06</td>\n",
       "      <td>3.2</td>\n",
       "      <td>0.06</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>25</td>\n",
       "      <td>0.08</td>\n",
       "      <td>2.5</td>\n",
       "      <td>0.08</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>30</td>\n",
       "      <td>0.02</td>\n",
       "      <td>2</td>\n",
       "      <td>0.02</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   PE  ROE_df1   PB  ROE_df2\n",
       "a  10     0.12  2.5     0.12\n",
       "b  20     0.06  3.2     0.06\n",
       "c  25     0.08  2.5     0.08\n",
       "d  30     0.02    2     0.02"
      ]
     },
     "execution_count": 64,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "pd.merge(df1, df2, left_index=True, right_index=True, how='outer',suffixes=['_df1','_df2'])    \n",
    "#merge也可以通过left_index，right_index进行按index索引,可以实现等价于join的形式；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 65,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PE</th>\n",
       "      <th>ROE</th>\n",
       "      <th>PB</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>10</td>\n",
       "      <td>0.12</td>\n",
       "      <td>2.5</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>20</td>\n",
       "      <td>0.06</td>\n",
       "      <td>3.2</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>25</td>\n",
       "      <td>0.08</td>\n",
       "      <td>2.5</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>30</td>\n",
       "      <td>0.02</td>\n",
       "      <td>2</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   PE   ROE   PB\n",
       "0  10  0.12  2.5\n",
       "1  20  0.06  3.2\n",
       "2  25  0.08  2.5\n",
       "3  30  0.02    2"
      ]
     },
     "execution_count": 65,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "pd.merge(df1, df2, how='outer')       #ROE这一列数据两张表格相同，所以无法看出outer和其他合并类型的区别；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 2.5 Merge操作: 非同等数量合并"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 3,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PB</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>2.5</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>3.2</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>2.5</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "    PB\n",
       "a  2.5\n",
       "b  3.2\n",
       "c  2.5"
      ]
     },
     "execution_count": 3,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df2 = pd.DataFrame(['2.5', '3.2', '2.5'], \n",
    "                    index=['a', 'b', 'c'],\n",
    "                    columns=['PB',])\n",
    "df2"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 2,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PE</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>10</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>20</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>25</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>30</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   PE\n",
       "a  10\n",
       "b  20\n",
       "c  25\n",
       "d  30"
      ]
     },
     "execution_count": 2,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df1 = pd.DataFrame(['10', '20', '25', '30'], \n",
    "                    index=['a', 'b', 'c', 'd'],\n",
    "                    columns=['PE',])\n",
    "df1"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 4,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "roe = pd.Series([0.12, 0.08, 0.06], index=['b', 'd', 'c'])         #添加一列一列以进行合并\n",
    "df1['ROE'] = roe\n",
    "df2['ROE'] = roe"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 5,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PE</th>\n",
       "      <th>ROE</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>10</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>20</td>\n",
       "      <td>0.12</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>25</td>\n",
       "      <td>0.06</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>30</td>\n",
       "      <td>0.08</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   PE   ROE\n",
       "a  10   NaN\n",
       "b  20  0.12\n",
       "c  25  0.06\n",
       "d  30  0.08"
      ]
     },
     "execution_count": 5,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df1"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 6,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PB</th>\n",
       "      <th>ROE</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>2.5</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>3.2</td>\n",
       "      <td>0.12</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>2.5</td>\n",
       "      <td>0.06</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "    PB   ROE\n",
       "a  2.5   NaN\n",
       "b  3.2  0.12\n",
       "c  2.5  0.06"
      ]
     },
     "execution_count": 6,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df2"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 12,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PE</th>\n",
       "      <th>ROE</th>\n",
       "      <th>PB</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>10</td>\n",
       "      <td>NaN</td>\n",
       "      <td>2.5</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>20</td>\n",
       "      <td>0.12</td>\n",
       "      <td>3.2</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>25</td>\n",
       "      <td>0.06</td>\n",
       "      <td>2.5</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   PE   ROE   PB\n",
       "0  10   NaN  2.5\n",
       "1  20  0.12  3.2\n",
       "2  25  0.06  2.5"
      ]
     },
     "execution_count": 12,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "pd.merge(df1, df2)                #join是按index合并，merge是按列合并；默认是inner"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 13,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PE</th>\n",
       "      <th>ROE</th>\n",
       "      <th>PB</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>10</td>\n",
       "      <td>NaN</td>\n",
       "      <td>2.5</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>20</td>\n",
       "      <td>0.12</td>\n",
       "      <td>3.2</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>25</td>\n",
       "      <td>0.06</td>\n",
       "      <td>2.5</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   PE   ROE   PB\n",
       "0  10   NaN  2.5\n",
       "1  20  0.12  3.2\n",
       "2  25  0.06  2.5"
      ]
     },
     "execution_count": 13,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "pd.merge(df1, df2, on='ROE')  # default"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 14,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PE</th>\n",
       "      <th>ROE</th>\n",
       "      <th>PB</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>10</td>\n",
       "      <td>NaN</td>\n",
       "      <td>2.5</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>20</td>\n",
       "      <td>0.12</td>\n",
       "      <td>3.2</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>25</td>\n",
       "      <td>0.06</td>\n",
       "      <td>2.5</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>30</td>\n",
       "      <td>0.08</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   PE   ROE   PB\n",
       "0  10   NaN  2.5\n",
       "1  20  0.12  3.2\n",
       "2  25  0.06  2.5\n",
       "3  30  0.08  NaN"
      ]
     },
     "execution_count": 14,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "pd.merge(df1, df2, how='outer')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 18,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PE</th>\n",
       "      <th>ROE</th>\n",
       "      <th>PB</th>\n",
       "      <th>ROE_df2</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>10</td>\n",
       "      <td>NaN</td>\n",
       "      <td>2.5</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>20</td>\n",
       "      <td>0.12</td>\n",
       "      <td>3.2</td>\n",
       "      <td>0.12</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>25</td>\n",
       "      <td>0.06</td>\n",
       "      <td>2.5</td>\n",
       "      <td>0.06</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>30</td>\n",
       "      <td>0.08</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   PE   ROE   PB  ROE_df2\n",
       "a  10   NaN  2.5      NaN\n",
       "b  20  0.12  3.2     0.12\n",
       "c  25  0.06  2.5     0.06\n",
       "d  30  0.08  NaN      NaN"
      ]
     },
     "execution_count": 18,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df1.join(df2,rsuffix = '_df2', how = 'left')   "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 20,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PE</th>\n",
       "      <th>ROE_x</th>\n",
       "      <th>PB</th>\n",
       "      <th>ROE_y</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>10</td>\n",
       "      <td>NaN</td>\n",
       "      <td>2.5</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>20</td>\n",
       "      <td>0.12</td>\n",
       "      <td>3.2</td>\n",
       "      <td>0.12</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>25</td>\n",
       "      <td>0.06</td>\n",
       "      <td>2.5</td>\n",
       "      <td>0.06</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>30</td>\n",
       "      <td>0.08</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   PE  ROE_x   PB  ROE_y\n",
       "a  10    NaN  2.5    NaN\n",
       "b  20   0.12  3.2   0.12\n",
       "c  25   0.06  2.5   0.06\n",
       "d  30   0.08  NaN    NaN"
      ]
     },
     "execution_count": 20,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "pd.merge(df1, df2, left_index=True, right_index=True, how='left')    \n",
    "#merge也可以通过left_index，right_index进行按index索引"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 21,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PE</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>10</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>20</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>25</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>30</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   PE\n",
       "a  10\n",
       "b  20\n",
       "c  25\n",
       "d  30"
      ]
     },
     "execution_count": 21,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df1 = pd.DataFrame(['10', '20', '25', '30'], \n",
    "                    index=['a', 'b', 'c', 'd'],\n",
    "                    columns=['PE',])\n",
    "df1"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 22,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PB</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>2.5</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>3.2</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>2.5</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "    PB\n",
       "a  2.5\n",
       "b  3.2\n",
       "c  2.5"
      ]
     },
     "execution_count": 22,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df2 = pd.DataFrame(['2.5', '3.2', '2.5'], \n",
    "                    index=['a', 'b', 'c'],\n",
    "                    columns=['PB',])\n",
    "df2"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 23,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "roe = pd.Series([0.12, 0.08, 0.06], index=['b', 'd', 'c'])         #添加一列一列以进行合并\n",
    "df1['ROE1'] = roe\n",
    "df2['ROE2'] = roe"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 24,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PE</th>\n",
       "      <th>ROE1</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>10</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>20</td>\n",
       "      <td>0.12</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>25</td>\n",
       "      <td>0.06</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>30</td>\n",
       "      <td>0.08</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   PE  ROE1\n",
       "a  10   NaN\n",
       "b  20  0.12\n",
       "c  25  0.06\n",
       "d  30  0.08"
      ]
     },
     "execution_count": 24,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df1"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 25,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PB</th>\n",
       "      <th>ROE2</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>2.5</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>3.2</td>\n",
       "      <td>0.12</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>2.5</td>\n",
       "      <td>0.06</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "    PB  ROE2\n",
       "a  2.5   NaN\n",
       "b  3.2  0.12\n",
       "c  2.5  0.06"
      ]
     },
     "execution_count": 25,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df2"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 27,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PE</th>\n",
       "      <th>ROE1</th>\n",
       "      <th>PB</th>\n",
       "      <th>ROE2</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>10</td>\n",
       "      <td>NaN</td>\n",
       "      <td>2.5</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>20</td>\n",
       "      <td>0.12</td>\n",
       "      <td>3.2</td>\n",
       "      <td>0.12</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>25</td>\n",
       "      <td>0.06</td>\n",
       "      <td>2.5</td>\n",
       "      <td>0.06</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   PE  ROE1   PB  ROE2\n",
       "0  10   NaN  2.5   NaN\n",
       "1  20  0.12  3.2  0.12\n",
       "2  25  0.06  2.5  0.06"
      ]
     },
     "execution_count": 27,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "pd.merge(df1, df2, left_on='ROE1', right_on='ROE2')     #两张DataFrame列名是不同的，但是表示是同一个的意思；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 3. 层次化索引"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 28,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "df = pd.Series(np.random.randn(5),                 #定义层次化索引\n",
    "               index=[['a', 'a', 'b','b', 'b'],\n",
    "                      [1,2,1,2,3]])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 29,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "a  1   -0.541225\n",
       "   2    1.499903\n",
       "b  1   -0.578726\n",
       "   2    0.161935\n",
       "   3    0.097446\n",
       "dtype: float64"
      ]
     },
     "execution_count": 29,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 30,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "MultiIndex(levels=[['a', 'b'], [1, 2, 3]],\n",
       "           labels=[[0, 0, 1, 1, 1], [0, 1, 0, 1, 2]])"
      ]
     },
     "execution_count": 30,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.index"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 31,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "1   -0.578726\n",
       "2    0.161935\n",
       "3    0.097446\n",
       "dtype: float64"
      ]
     },
     "execution_count": 31,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df['b']                       # 使用层次化索引"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 32,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "1   -0.541225\n",
       "2    1.499903\n",
       "dtype: float64"
      ]
     },
     "execution_count": 32,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df['a']   "
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "层次化索引在数据重塑中的应用"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 33,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>1</th>\n",
       "      <th>2</th>\n",
       "      <th>3</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>-0.541225</td>\n",
       "      <td>1.499903</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>-0.578726</td>\n",
       "      <td>0.161935</td>\n",
       "      <td>0.097446</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "          1         2         3\n",
       "a -0.541225  1.499903       NaN\n",
       "b -0.578726  0.161935  0.097446"
      ]
     },
     "execution_count": 33,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.unstack()                 # 使用unstack方法将数据重新排列"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 34,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "a  1   -0.541225\n",
       "   2    1.499903\n",
       "b  1   -0.578726\n",
       "   2    0.161935\n",
       "   3    0.097446\n",
       "dtype: float64"
      ]
     },
     "execution_count": 34,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.unstack().stack()         # stack是unstack方法的逆运算"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "使用层次化索引进行聚合运算"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 35,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "a    0.958678\n",
       "b   -0.319345\n",
       "dtype: float64"
      ]
     },
     "execution_count": 35,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.sum(level=0)             # 按照level=0进行聚合运算"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 37,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "a    0.958678\n",
       "b   -0.319345\n",
       "dtype: float64"
      ]
     },
     "execution_count": 37,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.groupby(level=0).sum()           # 按照level=0进行聚合运算"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 36,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "1   -1.119952\n",
       "2    1.661838\n",
       "3    0.097446\n",
       "dtype: float64"
      ]
     },
     "execution_count": 36,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.sum(level=1) "
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "声明：本资料仅限内部研究使用，切勿外传。"
   ]
  }
 ],
 "metadata": {
  "anaconda-cloud": {},
  "kernelspec": {
   "display_name": "Python 2",
   "language": "python",
   "name": "python2"
  },
  "language_info": {
   "codemirror_mode": {
    "name": "ipython",
    "version": 2
   },
   "file_extension": ".py",
   "mimetype": "text/x-python",
   "name": "python",
   "nbconvert_exporter": "python",
   "pygments_lexer": "ipython2",
   "version": "2.7.13"
  }
 },
 "nbformat": 4,
 "nbformat_minor": 1
}







aqf06.1.ipynb

{
 "cells": [
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "# 数据可视化"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 1,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import numpy as np\n",
    "import pandas as pd\n",
    "# import seaborn as sns; \n",
    "%matplotlib inline\n",
    "import matplotlib.pyplot as plt"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 1. 可视化数据准备"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 2,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([[-0.26, -0.34],\n",
       "       [ 0.14, -1.22],\n",
       "       [ 1.34, -1.43],\n",
       "       [ 0.14,  1.55],\n",
       "       [ 0.08, -0.18],\n",
       "       [ 0.42,  1.34],\n",
       "       [ 0.88,  0.89],\n",
       "       [ 1.43, -1.18],\n",
       "       [ 0.8 ,  1.27],\n",
       "       [-0.73, -0.17],\n",
       "       [ 0.37,  1.59],\n",
       "       [-1.19,  0.5 ],\n",
       "       [-0.98, -0.22],\n",
       "       [-0.38,  0.78],\n",
       "       [-0.58, -1.17],\n",
       "       [-1.29, -0.08],\n",
       "       [-0.22, -0.92],\n",
       "       [-1.5 , -1.15],\n",
       "       [-0.73,  0.6 ],\n",
       "       [ 0.48,  0.83],\n",
       "       [-0.31, -0.57],\n",
       "       [-0.99, -0.69],\n",
       "       [-0.22, -0.73],\n",
       "       [ 0.41,  0.13],\n",
       "       [ 0.06,  0.6 ],\n",
       "       [-0.56,  0.69],\n",
       "       [-0.09,  1.93],\n",
       "       [-0.87,  0.29],\n",
       "       [-0.7 , -0.25],\n",
       "       [-0.08,  0.89]])"
      ]
     },
     "execution_count": 2,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a = np.random.randn(30, 2)\n",
    "a.round(2)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 4,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>0</th>\n",
       "      <th>1</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>-0.256721</td>\n",
       "      <td>-0.335640</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>0.142871</td>\n",
       "      <td>-1.219490</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>1.336394</td>\n",
       "      <td>-1.432136</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>0.143160</td>\n",
       "      <td>1.554373</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>4</th>\n",
       "      <td>0.084173</td>\n",
       "      <td>-0.180712</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "          0         1\n",
       "0 -0.256721 -0.335640\n",
       "1  0.142871 -1.219490\n",
       "2  1.336394 -1.432136\n",
       "3  0.143160  1.554373\n",
       "4  0.084173 -0.180712"
      ]
     },
     "execution_count": 4,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df = pd.DataFrame(a)                          #通过ndarray来构建DataFrame\n",
    "df.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 5,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>Data1</th>\n",
       "      <th>Data2</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>-0.256721</td>\n",
       "      <td>-0.335640</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>0.142871</td>\n",
       "      <td>-1.219490</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>1.336394</td>\n",
       "      <td>-1.432136</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>0.143160</td>\n",
       "      <td>1.554373</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>4</th>\n",
       "      <td>0.084173</td>\n",
       "      <td>-0.180712</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "      Data1     Data2\n",
       "0 -0.256721 -0.335640\n",
       "1  0.142871 -1.219490\n",
       "2  1.336394 -1.432136\n",
       "3  0.143160  1.554373\n",
       "4  0.084173 -0.180712"
      ]
     },
     "execution_count": 5,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.columns = ['Data1', 'Data2']\n",
    "df.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 6,
   "metadata": {},
   "outputs": [],
   "source": [
    "dates = pd.date_range('2017-1-1', periods = len(a), freq='D')         #时间日期的生成；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 7,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>Data1</th>\n",
       "      <th>Data2</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2017-01-01</th>\n",
       "      <td>-0.256721</td>\n",
       "      <td>-0.335640</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-02</th>\n",
       "      <td>0.142871</td>\n",
       "      <td>-1.219490</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-03</th>\n",
       "      <td>1.336394</td>\n",
       "      <td>-1.432136</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-04</th>\n",
       "      <td>0.143160</td>\n",
       "      <td>1.554373</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-05</th>\n",
       "      <td>0.084173</td>\n",
       "      <td>-0.180712</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "               Data1     Data2\n",
       "2017-01-01 -0.256721 -0.335640\n",
       "2017-01-02  0.142871 -1.219490\n",
       "2017-01-03  1.336394 -1.432136\n",
       "2017-01-04  0.143160  1.554373\n",
       "2017-01-05  0.084173 -0.180712"
      ]
     },
     "execution_count": 7,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.index = dates\n",
    "df.head()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 2. Pandas内置图形可视化"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 2.1 基础图形可视化"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 8,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "<matplotlib.axes._subplots.AxesSubplot at 0x9a96cf0>"
      ]
     },
     "execution_count": 8,
     "metadata": {},
     "output_type": "execute_result"
    },
    {
     "data": {
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      "text/plain": [
       "<matplotlib.figure.Figure at 0x9a96ab0>"
      ]
     },
     "metadata": {},
     "output_type": "display_data"
    }
   ],
   "source": [
    "df.plot()          # DataFrame整体可视化；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 9,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "<matplotlib.axes._subplots.AxesSubplot at 0x9c427f0>"
      ]
     },
     "execution_count": 9,
     "metadata": {},
     "output_type": "execute_result"
    },
    {
     "data": {
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      "text/plain": [
       "<matplotlib.figure.Figure at 0x9c4e310>"
      ]
     },
     "metadata": {},
     "output_type": "display_data"
    }
   ],
   "source": [
    "df.plot(figsize= (8, 6), title  = 'Random numbers')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 10,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "<matplotlib.axes._subplots.AxesSubplot at 0xd9e2cd0>"
      ]
     },
     "execution_count": 10,
     "metadata": {},
     "output_type": "execute_result"
    },
    {
     "data": {
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      "text/plain": [
       "<matplotlib.figure.Figure at 0xd9e2810>"
      ]
     },
     "metadata": {},
     "output_type": "display_data"
    }
   ],
   "source": [
    "import seaborn as sns; \n",
    "df.plot()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 12,
   "metadata": {},
   "outputs": [
    {
     "ename": "AttributeError",
     "evalue": "'module' object has no attribute 'm'",
     "output_type": "error",
     "traceback": [
      "\u001b[1;31m---------------------------------------------------------------------------\u001b[0m",
      "\u001b[1;31mAttributeError\u001b[0m                            Traceback (most recent call last)",
      "\u001b[1;32m<ipython-input-12-b49ec3329722>\u001b[0m in \u001b[0;36m<module>\u001b[1;34m()\u001b[0m\n\u001b[1;32m----> 1\u001b[1;33m \u001b[0mdf\u001b[0m\u001b[1;33m[\u001b[0m\u001b[1;34m'Data2'\u001b[0m\u001b[1;33m]\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mplot\u001b[0m\u001b[1;33m(\u001b[0m\u001b[0mfigsize\u001b[0m \u001b[1;33m=\u001b[0m \u001b[1;33m(\u001b[0m\u001b[1;36m8\u001b[0m\u001b[1;33m,\u001b[0m\u001b[1;36m5\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m,\u001b[0m \u001b[0mylim\u001b[0m \u001b[1;33m=\u001b[0m \u001b[1;33m[\u001b[0m\u001b[0mnp\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mmin\u001b[0m\u001b[1;33m(\u001b[0m\u001b[0mdf\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mData2\u001b[0m\u001b[1;33m)\u001b[0m \u001b[1;33m*\u001b[0m \u001b[1;36m1.2\u001b[0m\u001b[1;33m,\u001b[0m \u001b[0mnp\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mm\u001b[0m\u001b[1;33m(\u001b[0m\u001b[0mdf\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mData2\u001b[0m\u001b[1;33m)\u001b[0m \u001b[1;33m*\u001b[0m \u001b[1;36m1.2\u001b[0m\u001b[1;33m]\u001b[0m\u001b[1;33m)\u001b[0m          \u001b[1;31m#也可以单独绘制某一个Series\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0m",
      "\u001b[1;31mAttributeError\u001b[0m: 'module' object has no attribute 'm'"
     ]
    }
   ],
   "source": [
    "df['Data2'].plot(figsize = (8,5), ylim = [np.min(df.Data2) * 1.2, np.m(df.Data2) * 1.2])          #也可以单独绘制某一个Series"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 13,
   "metadata": {},
   "outputs": [
    {
     "data": {
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      "text/plain": [
       "<matplotlib.figure.Figure at 0xdaabbd0>"
      ]
     },
     "metadata": {},
     "output_type": "display_data"
    }
   ],
   "source": [
    "df[['Data1','Data2']].plot(subplots=True,figsize = (8, 6));     #子图；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 14,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([[<matplotlib.axes._subplots.AxesSubplot object at 0x0DD9D870>,\n",
       "        <matplotlib.axes._subplots.AxesSubplot object at 0x0DE6F930>]], dtype=object)"
      ]
     },
     "execution_count": 14,
     "metadata": {},
     "output_type": "execute_result"
    },
    {
     "data": {
      "image/png": "iVBORw0KGgoAAAANSUhEUgAAAhEAAAEFCAYAAABdMbUCAAAABHNCSVQICAgIfAhkiAAAAAlwSFlz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\n",
      "text/plain": [
       "<matplotlib.figure.Figure at 0xdda8350>"
      ]
     },
     "metadata": {},
     "output_type": "display_data"
    }
   ],
   "source": [
    "df.hist(figsize = (9,4), bins = 12)             #直方图；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 15,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "<matplotlib.axes._subplots.AxesSubplot at 0xdf5b9b0>"
      ]
     },
     "execution_count": 15,
     "metadata": {},
     "output_type": "execute_result"
    },
    {
     "data": {
      "image/png": "iVBORw0KGgoAAAANSUhEUgAAAfUAAAGACAYAAAC0p/tjAAAABHNCSVQICAgIfAhkiAAAAAlwSFlz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\n",
      "text/plain": [
       "<matplotlib.figure.Figure at 0xdf70750>"
      ]
     },
     "metadata": {},
     "output_type": "display_data"
    }
   ],
   "source": [
    "df.plot(x = 'Data1',y = 'Data2', kind='scatter',figsize = (8,6), title = 'Scatter plot')         #散点图；画出股价相关性；kind"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 16,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "<matplotlib.axes._subplots.AxesSubplot at 0xe0f5190>"
      ]
     },
     "execution_count": 16,
     "metadata": {},
     "output_type": "execute_result"
    },
    {
     "data": {
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      "text/plain": [
       "<matplotlib.figure.Figure at 0xde52f10>"
      ]
     },
     "metadata": {},
     "output_type": "display_data"
    }
   ],
   "source": [
    "df.cumsum().plot(figsize = (8,6)) "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 17,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "<matplotlib.axes._subplots.AxesSubplot at 0xe21a9b0>"
      ]
     },
     "execution_count": 17,
     "metadata": {},
     "output_type": "execute_result"
    },
    {
     "data": {
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      "text/plain": [
       "<matplotlib.figure.Figure at 0x9c1f750>"
      ]
     },
     "metadata": {},
     "output_type": "display_data"
    }
   ],
   "source": [
    "df.plot(style=['o', 'm--'],figsize = (8,6))           #颜色和样式都可以个性化修改；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "df['Data2'] = df['Data2'] * 100"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "df.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "df.plot(figsize=(10, 5),secondary_y = 'Data2', style = '--')          # 解决方案：,secondary_y='Data2'"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "slideshow": {
     "slide_type": "subslide"
    }
   },
   "source": [
    "#### 2.2 数据选择及可视化"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "data = np.random.standard_normal((10000, 2))"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "df = pd.DataFrame(data, columns=['Data1', 'Data2'])\n",
    "df.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "import matplotlib as mpl\n",
    "mpl.rcParams['font.sans-serif'] = ['SimHei']    # 指定默认字体\n",
    "mpl.rcParams['axes.unicode_minus'] = False     # 解决保存图像是负号'-'显示为方块的问题\n",
    "df[(df.Data1 > 2) & (df.Data2 < -2)].plot(x='Data1', y='Data2', kind='scatter',title = 'Outlier图')       #scatter是plot里面的内置参数；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 3. Matplotlib图形绘制"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 3.1 Matplotlib基础图形绘制"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "**Plt常用功能：**\n",
    "\n",
    "--plt.plot() : 绘制图形；x轴和y轴；\n",
    "    \n",
    "--plt.show()：图形显示；IDE,pycharm是一定要加这句话的；\n",
    "    \n",
    "--plt.figure()：生成图形对象，确定图片大小；\n",
    "    \n",
    "--plt.title()：确定图片标题；\n",
    "    \n",
    "--plt.xlabel()：确定图片x轴的名字；\n",
    "    \n",
    "--plt.legend()：显示图例；\n",
    "    \n",
    "--plt.scatter()：绘制散点图；\n",
    "    \n",
    "--plt.grid(True)：出现网格；\n",
    "    \n",
    "--plt.subplot()：绘制子图；\n",
    "    \n",
    "--plt.bar()：绘制柱状图；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 3.1.1 添加图例和设置线型及颜色"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "import matplotlib.pyplot as plt\n",
    "%matplotlib inline\n",
    "\n",
    "plt.plot([1,2,3,4],[2,4,6,8],lw = 1.0)\n",
    "plt.ylabel('Numbers')\n",
    "plt.xlabel('Numbers')\n",
    "# plt.show()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "import seaborn as sns\n",
    "plt.plot([1,2,3,4],[2,4,6,8], 'r--',linewidth=1.0, label = 'Line',)    #'ro',plt.ylim(0,10)\n",
    "plt.ylabel('Numbers')\n",
    "plt.legend()     #显示图例；\n",
    "plt.ylim(0,10)\n",
    "# plt.show()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 3.1.2 一次绘制多条线并设置线形及颜色"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "t = np.arange(0, 3, 0.2) \n",
    "\n",
    "plt.plot(t, t, 'r--',\n",
    "         t, t ** 2, 'b', \n",
    "         t, t ** 3, 'm .') "
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 3.1.3 调整图片和坐标值大小"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "np.random.seed(10)\n",
    "y = np.random.standard_normal(20)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "x = range(len(y))\n",
    "plt.figure(figsize =(8,6))    #确定图像大小\n",
    "plt.plot(x, y)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "plt.figure(figsize =(8,6))    #确定图像大小\n",
    "plt.plot(y)           #x是序号，默认；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "plt.figure(figsize =(8,6))\n",
    "plt.plot(y.cumsum())"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 3.1.4 分别编写绘图命令，输出在同一张图内"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "from matplotlib import style\n",
    "style.use('ggplot')           #matplotlib下的一种style；\n",
    "\n",
    "x = [1,5,10]\n",
    "y = [2,8,16]\n",
    "\n",
    "x2 = [10,5,1]\n",
    "y2 = [9,20,7]\n",
    "\n",
    "# 分别编写绘图命令，输出在同一张图内\n",
    "plt.figure(figsize = (8,6))    #生成图片对象；\n",
    "plt.plot(x,y,linewidth=1, label = 'line1')     #这里的label是图例；\n",
    "plt.plot(x2,y2,linewidth=1, label = 'line2')\n",
    "\n",
    "plt.title('Two Line Plot')\n",
    "plt.ylabel('Y axis')\n",
    "plt.xlabel('X axis')\n",
    "plt.legend()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 3.2 绘制散点图"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "x = [1,5,10,10,5,4,6,9,12]\n",
    "y = [2,8,16,12,10,7,8,13,15]\n",
    "\n",
    "plt.figure(figsize = (8,6))\n",
    "plt.scatter(x,y,color = 'r')    #plt.scatter()\n",
    "plt.title('Scatter plot')\n",
    "plt.xlabel('X axis')\n",
    "plt.ylabel('Y axis')\n",
    "plt.grid(True)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "collapsed": true
   },
   "source": [
    "**3.3 Matplotlib两维图形绘制**"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "np.random.seed(2000)\n",
    "y = np.random.randn(20, 2).cumsum(axis=0)\n",
    "y"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "plt.figure(figsize=(7, 4))\n",
    "plt.plot(y, lw=1.5)\n",
    "\n",
    "plt.grid(True)\n",
    "plt.xlabel('Index')\n",
    "plt.ylabel('Value')\n",
    "plt.title('2 dimensions Plot')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "plt.figure(figsize=(7, 4))\n",
    "plt.plot(y[:, 0], lw=1.5, label='line1')\n",
    "plt.plot(y[:, 1], lw=1.5, label='line2')\n",
    "\n",
    "plt.grid(True)\n",
    "plt.legend(loc=0)\n",
    "plt.xlabel('Index')\n",
    "plt.ylabel('Value')\n",
    "plt.title('2 dimensions Plot')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "y[:, 0] = y[:, 0] * 100\n",
    "\n",
    "plt.figure(figsize=(8, 6))\n",
    "plt.plot(y[:, 0], lw=1.5, label='Line1')\n",
    "plt.plot(y[:, 1], lw=1.5, label='Line2')\n",
    "\n",
    "plt.grid(True)\n",
    "plt.legend()\n",
    "plt.xlabel('index')\n",
    "plt.ylabel('value')\n",
    "plt.title('2 dimensions Plot')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "fig1,ax = plt.subplots(figsize = (10,6))      #plt.subplot会返回一个figure对象和一个坐标轴对象；\n",
    "\n",
    "plt.plot(y[:, 0], lw=1.5, label='line1')\n",
    "plt.grid(True)\n",
    "plt.legend(loc=8)\n",
    "plt.xlabel('x')\n",
    "plt.ylabel('y')\n",
    "plt.title('plot')\n",
    "\n",
    "ax2 = ax.twinx()       #复制上一张子图的横坐标轴；\n",
    "plt.plot(y[:, 1], 'g', lw=1.5, label='line2')\n",
    "plt.legend()\n",
    "plt.ylabel('y2')"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 3.4 Matplotlib子图绘制"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "plt.figure(figsize=(8,6))\n",
    "plt.subplot(211)\n",
    "plt.plot(y[:, 0], lw=1.5, label='1st')\n",
    "plt.legend(loc=0)\n",
    "plt.ylabel('Value')\n",
    "plt.title('Sub Plot')\n",
    "\n",
    "plt.subplot(212)\n",
    "plt.plot(y[:, 1], 'm', lw=1.5, label='2nd')\n",
    "plt.legend(loc=0)\n",
    "plt.xlabel('index')\n",
    "plt.ylabel('value')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "plt.figure(figsize=(12, 5))\n",
    "\n",
    "plt.subplot(121)\n",
    "plt.plot(y[:, 0], lw=1.5, label='1st')\n",
    "plt.legend()\n",
    "plt.xlabel('Index')\n",
    "plt.ylabel('Value')\n",
    "plt.title('1st Data Set')\n",
    "\n",
    "plt.subplot(122)\n",
    "plt.bar(np.arange(len(y)), y[:, 1], width=0.5,\n",
    "        color='c', label='2nd')\n",
    "plt.legend()\n",
    "plt.xlabel('Index')\n",
    "plt.title('2nd Data Set')"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "collapsed": true
   },
   "source": [
    "**3.5 其他图形**"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "y = np.random.standard_normal((100, 2))"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "import matplotlib as mpl\n",
    "mpl.rcParams['font.sans-serif'] = ['SimHei']    # 指定默认字体\n",
    "mpl.rcParams['axes.unicode_minus'] = False     # 解决保存图像是负号'-'显示为方块的问题\n",
    "\n",
    "plt.figure(figsize=(7, 5))\n",
    "plt.plot(y[:, 0], y[:, 1],'c.')\n",
    "plt.grid(True)\n",
    "plt.xlabel('x')\n",
    "plt.ylabel('y')\n",
    "plt.title('散点图')                     #散点图在分析股价的相关性的时候用的很多；              #散点图在分析股价的相关性的时候用的很多；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 4. Seaborn"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "Example参考网址：https://seaborn.pydata.org/examples/index.html"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 12,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "<matplotlib.axes._subplots.AxesSubplot at 0x28915e0cc50>"
      ]
     },
     "execution_count": 12,
     "metadata": {},
     "output_type": "execute_result"
    },
    {
     "data": {
      "image/png": "iVBORw0KGgoAAAANSUhEUgAAAlsAAAILCAYAAADfS1mGAAAABHNCSVQICAgIfAhkiAAAAAlwSFlz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\n",
      "text/plain": [
       "<matplotlib.figure.Figure at 0x28913535f60>"
      ]
     },
     "metadata": {},
     "output_type": "display_data"
    }
   ],
   "source": [
    "from string import ascii_letters\n",
    "import numpy as np\n",
    "import pandas as pd\n",
    "import seaborn as sns\n",
    "import matplotlib.pyplot as plt\n",
    "%matplotlib inline\n",
    "\n",
    "sns.set(style=\"white\")\n",
    "\n",
    "# Generate a large random dataset\n",
    "rs = np.random.RandomState(33)\n",
    "d = pd.DataFrame(data=rs.normal(size=(100, 26)),\n",
    "                 columns=list(ascii_letters[26:]))\n",
    "\n",
    "# Compute the correlation matrix\n",
    "corr = d.corr()\n",
    "\n",
    "# Generate a mask for the upper triangle\n",
    "mask = np.zeros_like(corr, dtype=np.bool)\n",
    "mask[np.triu_indices_from(mask)] = True\n",
    "\n",
    "# Set up the matplotlib figure\n",
    "f, ax = plt.subplots(figsize=(11, 9))\n",
    "\n",
    "# Generate a custom diverging colormap\n",
    "cmap = sns.diverging_palette(220, 10, as_cmap=True)\n",
    "# cmap = sns.light_palette(\"#2ecc71\", as_cmap=True)\n",
    "\n",
    "# Draw the heatmap with the mask and correct aspect ratio\n",
    "sns.heatmap(corr, mask=mask,  cmap=cmap, vmax=.3, linewidths=.5)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 13,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "image/png": "iVBORw0KGgoAAAANSUhEUgAAAaEAAAGkCAYAAACYZZpxAAAABHNCSVQICAgIfAhkiAAAAAlwSFlz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\n",
      "text/plain": [
       "<matplotlib.figure.Figure at 0x2890f779d30>"
      ]
     },
     "metadata": {},
     "output_type": "display_data"
    }
   ],
   "source": [
    "import numpy as np, pandas as pd; np.random.seed(0)\n",
    "import seaborn as sns; sns.set(style=\"white\", color_codes=True)\n",
    "\n",
    "tips = sns.load_dataset(\"tips\")\n",
    "g = sns.jointplot(x=\"total_bill\", y=\"tip\", data=tips)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 14,
   "metadata": {},
   "outputs": [
    {
     "data": {
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      "text/plain": [
       "<matplotlib.figure.Figure at 0x289156b4128>"
      ]
     },
     "metadata": {},
     "output_type": "display_data"
    }
   ],
   "source": [
    "g = sns.jointplot(\"total_bill\", \"tip\", data=tips, kind=\"reg\")"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "声明：本资料仅限内部研究和交流使用，切勿外传。"
   ]
  }
 ],
 "metadata": {
  "anaconda-cloud": {},
  "kernelspec": {
   "display_name": "Python 2",
   "language": "python",
   "name": "python2"
  },
  "language_info": {
   "codemirror_mode": {
    "name": "ipython",
    "version": 2
   },
   "file_extension": ".py",
   "mimetype": "text/x-python",
   "name": "python",
   "nbconvert_exporter": "python",
   "pygments_lexer": "ipython2",
   "version": "2.7.13"
  }
 },
 "nbformat": 4,
 "nbformat_minor": 1
}
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{
 "cells": [
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "# 5_金融数据获取、清洗、整理和存储"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "%matplotlib inline\n",
    "import matplotlib.pyplot as plt\n",
    "import seaborn as sns\n",
    "import matplotlib as mpl\n",
    "import warnings; warnings.simplefilter('ignore') #忽略可能会出现的警告信息，警告并不是错误，可以忽略；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "## 1. 从不同数据来源获取——本地"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 1.1 常用：本地文件读取"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "with open('data/000001.csv', 'r') as f:      #推荐这种方法；\n",
    "    for i in range(5):\n",
    "        print(f.readline())"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "f = open('data/000001.csv', 'r')\n",
    "for i in range(5):\n",
    "    print(f.readline())\n",
    "f.close()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "with open('data/000001.csv', 'r') as f:            #未打印，不然会输出大量无用信息；\n",
    "    print(f.read())"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 1.2 Python CSV模块读取"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import csv"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "csv_reader = csv.reader(open('data/000001.csv', 'r'))"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "csv_reader"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "data = [i for i in csv_reader]               #从csv_reader中读取出数据，将其解析成list；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "type(data)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false,
    "scrolled": true
   },
   "outputs": [],
   "source": [
    "data[:5]"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 1.3 常用：Pandas读取CSV"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import pandas as pd\n",
    "import numpy as np"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "data = pd.read_csv('data/000001.csv')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "data = pd.read_csv('data/000001.csv', index_col=1,\n",
    "                   parse_dates=True)                #解析日期"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "data.info()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "data.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "del data['Unnamed: 0']"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "data.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "data.to_csv('000001.csv')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "data.to_excel('000001.xlsx')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "data.to_json('000001.json')"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "## 2. 从网络Open Source读取"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 2.1 Yahoo"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "from pandas_datareader import data as web\n",
    "import fix_yahoo_finance as yf\n",
    "yf.pdr_override()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "#不翻墙或者网速较慢可能无法从Yahoo读取，属于正常现象；\n",
    "data = web.get_data_yahoo('GS', start = '2010-01-01', end = '2012-01-01')           "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "data.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "data.round(2).tail()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "data.info()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "data= web.get_data_yahoo('MSFT', start = '2016-01-01', end = '2017-06-30')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "data.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "data.round(2).tail()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "data= web.get_data_yahoo('600030.ss', start = '2016-01-01', end = '2017-07-01')    "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "data.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "data = web.get_data_yahoo(['GS','MSFT'], start = '2016-01-01', end = '2017-07-01') "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "data.describe"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "data.minor_xs('MSFT').head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "data.minor_xs('GS').head()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 2.2 Quandl"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import quandl"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "quandl.    #tab"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "data = quandl.get('EOD/KO',start_date='2016-1-1',end_date='2017-06-30')         #api_key =)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "data.head()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "## 2.3 常用：Tushare"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 获取结构化行情数据"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import pandas as pd\n",
    "import tushare as ts"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "hs300 = ts.get_k_data('hs300',start ='2015-01-01', end = '2017-06-30')    #get_k_data()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "hs300.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "hs300.set_index('date', inplace = True)      #pd.set_index(),将df中的某一列设置成为索引；\n",
    "hs300.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "hs300['close'].plot(figsize=(10, 6))"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "hs300.close.plot(figsize=(10, 6))     #等价；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "data = ts.get_k_data('600030') #默认前复权价格；\n",
    "data.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "data2 = ts.get_k_data('600030', autype='hfq') #不复权\n",
    "data2.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "data3 = ts.get_k_data('600030', ktype = '5') #两个日期之间的前复权数据\n",
    "data3.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "data = ts.get_k_data(['600030','000001'])    #tushare API接口不支持多股票数据；\n",
    "data"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### Tushare获得历史逐笔交易数据"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "df = ts.get_tick_data('600030',date='2017-07-28')    #get_tick_data()\n",
    "df.sort_index(inplace = True, ascending = False)\n",
    "df.head(10)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "collapsed": true
   },
   "source": [
    "#### Tushare获得当前主流指数列表"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "df = ts.get_index()\n",
    "df.head()   #显示部分主流指数"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "collapsed": true
   },
   "source": [
    "#### Tushare获得股票的基本面信息"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "df = ts.get_stock_basics()         #基本面数据\n",
    "date = df.ix['600848']['timeToMarket']\n",
    "date"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "date = df.loc['600030']['timeToMarket']        #ix即将要被取消；\n",
    "date"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "collapsed": true
   },
   "source": [
    "#### 获得所有股票基本面数据"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "data = ts.get_stock_basics()     #get_stocl_basics()\n",
    "data.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "data.info()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "data.ix['600030'][['pe','esp']]     #pandas数据选择的复习；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "data.loc['600030'][['pe','esp']]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "data = ts.get_profit_data(2017,1)    #获得公司盈利数据；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "data.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "data.set_index('code', inplace = True)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "data.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false,
    "scrolled": true
   },
   "outputs": [],
   "source": [
    "data.ix['600030'][['roe','net_profit_ratio']]"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 获得非结构化新闻、舆情数据"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "ts.get_latest_news(top=5,show_content=True) #显示最新5条新闻，并打印出新闻内容"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "collapsed": true
   },
   "source": [
    "#### 获取龙虎榜信息"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "top_list = ts.top_list('2017-08-11')\n",
    "top_list.head()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 2.4 常用：优矿"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "collapsed": true
   },
   "source": [
    "可以通过优矿下载数据，并保存成CSV文件下载再导入；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 获得某一只当天的tick数据；\n",
    "data=DataAPI.MktTickRTIntraDayGet(securityID=u\"000001.XSHE\",startTime=u\"09:30\",endTime=u\"15:00\",field=u\"\",pandas=\"1\")\n",
    "data.to_csv('tick_data.csv')   #下载并保存数据以供分析；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 获得某一些股票具体某一天的因子数据；\n",
    "DataAPI.MktStockFactorsOneDayGet(tradeDate=u\"20170630\",secID=u\"\",ticker=u\"000001,600030\",field=u\"ticker,ROE,PE,PB\",pandas=\"1\")"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "#某一只股票一段时间之内的因子数据；\n",
    "DataAPI.MktStockFactorsDateRangeGet(secID=u\"\",ticker=u\"000001\",beginDate=u\"20100101\",endDate=u\"20170616\",field=u\"tradeDate,ROE,PE,PB\",pandas=\"1\")"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 获取交易日历\n",
    "start_date = '2014-01-01'\n",
    "end_date = '2017-07-01'\n",
    "trading_date = DataAPI.TradeCalGet(exchangeCD=u\"XSHG\",beginDate=u\"\",endDate=u\"\",field=u\"\",pandas=\"1\")\n",
    "# trading_date.to_csv('trading_date.csv')\n",
    "# 筛选2013年到2016年每月最后一个交易日的日期\n",
    "print(trading_date)\n",
    "month_end = trading_date[(trading_date['isMonthEnd']==1) & (trading_date['calendarDate']>start_date) & (trading_date['calendarDate']<end_date)]['calendarDate'].tolist()\n",
    "print month_end"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 获取某个日期以前上市的，正常交易或暂停交易的股票代码，格式为xxxxxx.XSHE或xxxxxx.XSHG\n",
    "date = '2017-10-01'\n",
    "stock_basics = DataAPI.EquGet(equTypeCD=u\"A\",secID=u\"\",ticker=u\"\",listStatusCD=u\"\",field=u\"\",pandas=\"1\")\n",
    "# stock_basics.to_csv('data/stock_basics.csv', encoding='GB18030')\n",
    "valid_stocks = stock_basics.loc[(stock_basics['listDate']<date) & (stock_basics['listStatusCD'].isin(['L','S']))]['secID']\n",
    "# valid_stocks.to_csv('data/valid_stocks.csv', encoding='GB18030')\n",
    "print valid_stocks"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 获取对应股票在对应日期的多个因子值\n",
    "import pandas as pd\n",
    "\n",
    "mkt_value = [DataAPI.MktStockFactorsOneDayGet(tradeDate=date,secID=valid_stocks,ticker=u\"\",field=[\"secID\", 'LCAP','PE', 'REVS20', 'tradeDate'],pandas=\"1\").set_index(['tradeDate', 'secID']) for date in month_end]\n",
    "lcap = pd.concat(mkt_value, axis=0)\n",
    "# lcap.to_csv('data/raw_factors.csv')\n",
    "print lcap.head(5)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 每个月最后一个交易日计算市值最小的20只股票\n",
    "import pandas as pd\n",
    "\n",
    "min_cap_pool = {date: lcap['LCAP'][date].sort_values(ascending=True).index[:20] for date in month_end}\n",
    "min_cap_pool = pd.DataFrame(min_cap_pool)\n",
    "print min_cap_pool"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "## 3. 数据存储"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "HDF5\n",
    "\n",
    "Hierarchical Data Format(HDF)是一种针对大量数据进行组织和存储的文件格式。\n",
    "\n",
    "经历了20多年的发展，HDF格式的最新版本是HDF5"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 19,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import numpy as np\n",
    "import pandas as pd\n",
    "import tushare as ts"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 6,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Wall time: 471 ms\n"
     ]
    }
   ],
   "source": [
    "%time data = np.random.randn(500000,10)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 7,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "(500000, 10)"
      ]
     },
     "execution_count": 7,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data.shape"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 8,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "data = pd.DataFrame(data)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 9,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>0</th>\n",
       "      <th>1</th>\n",
       "      <th>2</th>\n",
       "      <th>3</th>\n",
       "      <th>4</th>\n",
       "      <th>5</th>\n",
       "      <th>6</th>\n",
       "      <th>7</th>\n",
       "      <th>8</th>\n",
       "      <th>9</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>-0.205942</td>\n",
       "      <td>-0.280256</td>\n",
       "      <td>-1.671727</td>\n",
       "      <td>0.364285</td>\n",
       "      <td>-0.488249</td>\n",
       "      <td>-0.060461</td>\n",
       "      <td>1.861852</td>\n",
       "      <td>0.744359</td>\n",
       "      <td>0.818997</td>\n",
       "      <td>0.458245</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>-0.801891</td>\n",
       "      <td>0.102070</td>\n",
       "      <td>1.293319</td>\n",
       "      <td>1.254277</td>\n",
       "      <td>1.067564</td>\n",
       "      <td>0.261026</td>\n",
       "      <td>-1.077104</td>\n",
       "      <td>-0.274136</td>\n",
       "      <td>0.190381</td>\n",
       "      <td>-0.441855</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>0.236176</td>\n",
       "      <td>0.521590</td>\n",
       "      <td>1.321235</td>\n",
       "      <td>0.920120</td>\n",
       "      <td>-0.474281</td>\n",
       "      <td>0.037810</td>\n",
       "      <td>-0.636843</td>\n",
       "      <td>0.017675</td>\n",
       "      <td>0.768869</td>\n",
       "      <td>2.340724</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>-1.037212</td>\n",
       "      <td>-1.046202</td>\n",
       "      <td>1.970948</td>\n",
       "      <td>0.894232</td>\n",
       "      <td>-0.475212</td>\n",
       "      <td>2.401837</td>\n",
       "      <td>-0.893403</td>\n",
       "      <td>0.426868</td>\n",
       "      <td>-0.896778</td>\n",
       "      <td>-0.355959</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>4</th>\n",
       "      <td>1.148933</td>\n",
       "      <td>1.075020</td>\n",
       "      <td>-1.818066</td>\n",
       "      <td>1.162867</td>\n",
       "      <td>1.581717</td>\n",
       "      <td>0.681554</td>\n",
       "      <td>-0.607851</td>\n",
       "      <td>2.105613</td>\n",
       "      <td>1.508517</td>\n",
       "      <td>0.488335</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "          0         1         2         3         4         5         6  \\\n",
       "0 -0.205942 -0.280256 -1.671727  0.364285 -0.488249 -0.060461  1.861852   \n",
       "1 -0.801891  0.102070  1.293319  1.254277  1.067564  0.261026 -1.077104   \n",
       "2  0.236176  0.521590  1.321235  0.920120 -0.474281  0.037810 -0.636843   \n",
       "3 -1.037212 -1.046202  1.970948  0.894232 -0.475212  2.401837 -0.893403   \n",
       "4  1.148933  1.075020 -1.818066  1.162867  1.581717  0.681554 -0.607851   \n",
       "\n",
       "          7         8         9  \n",
       "0  0.744359  0.818997  0.458245  \n",
       "1 -0.274136  0.190381 -0.441855  \n",
       "2  0.017675  0.768869  2.340724  \n",
       "3  0.426868 -0.896778 -0.355959  \n",
       "4  2.105613  1.508517  0.488335  "
      ]
     },
     "execution_count": 9,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 10,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "hdf5 = pd.HDFStore('data/random_number.h5', 'w')        #pd.HDFStore(),'w':write模式；知识生成了HDF5对象/文件；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "hdf5.      #tab"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 11,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "hdf5.open()       #打开刚刚创建的HDF5的文件；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 12,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "hdf5['data'] = data      #设置主键的名字，名字叫做data；把data随机数数据已经存进HDF5文件；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 13,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "hdf5.close()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 14,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "hdf5 = pd.HDFStore('data/random_number.h5', 'r')      #'r'读取模式；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 15,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "data_read = hdf5['data']     #读取hdf5中的数据并赋值给data_read"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 16,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>0</th>\n",
       "      <th>1</th>\n",
       "      <th>2</th>\n",
       "      <th>3</th>\n",
       "      <th>4</th>\n",
       "      <th>5</th>\n",
       "      <th>6</th>\n",
       "      <th>7</th>\n",
       "      <th>8</th>\n",
       "      <th>9</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>-0.205942</td>\n",
       "      <td>-0.280256</td>\n",
       "      <td>-1.671727</td>\n",
       "      <td>0.364285</td>\n",
       "      <td>-0.488249</td>\n",
       "      <td>-0.060461</td>\n",
       "      <td>1.861852</td>\n",
       "      <td>0.744359</td>\n",
       "      <td>0.818997</td>\n",
       "      <td>0.458245</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>-0.801891</td>\n",
       "      <td>0.102070</td>\n",
       "      <td>1.293319</td>\n",
       "      <td>1.254277</td>\n",
       "      <td>1.067564</td>\n",
       "      <td>0.261026</td>\n",
       "      <td>-1.077104</td>\n",
       "      <td>-0.274136</td>\n",
       "      <td>0.190381</td>\n",
       "      <td>-0.441855</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>0.236176</td>\n",
       "      <td>0.521590</td>\n",
       "      <td>1.321235</td>\n",
       "      <td>0.920120</td>\n",
       "      <td>-0.474281</td>\n",
       "      <td>0.037810</td>\n",
       "      <td>-0.636843</td>\n",
       "      <td>0.017675</td>\n",
       "      <td>0.768869</td>\n",
       "      <td>2.340724</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>-1.037212</td>\n",
       "      <td>-1.046202</td>\n",
       "      <td>1.970948</td>\n",
       "      <td>0.894232</td>\n",
       "      <td>-0.475212</td>\n",
       "      <td>2.401837</td>\n",
       "      <td>-0.893403</td>\n",
       "      <td>0.426868</td>\n",
       "      <td>-0.896778</td>\n",
       "      <td>-0.355959</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>4</th>\n",
       "      <td>1.148933</td>\n",
       "      <td>1.075020</td>\n",
       "      <td>-1.818066</td>\n",
       "      <td>1.162867</td>\n",
       "      <td>1.581717</td>\n",
       "      <td>0.681554</td>\n",
       "      <td>-0.607851</td>\n",
       "      <td>2.105613</td>\n",
       "      <td>1.508517</td>\n",
       "      <td>0.488335</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "          0         1         2         3         4         5         6  \\\n",
       "0 -0.205942 -0.280256 -1.671727  0.364285 -0.488249 -0.060461  1.861852   \n",
       "1 -0.801891  0.102070  1.293319  1.254277  1.067564  0.261026 -1.077104   \n",
       "2  0.236176  0.521590  1.321235  0.920120 -0.474281  0.037810 -0.636843   \n",
       "3 -1.037212 -1.046202  1.970948  0.894232 -0.475212  2.401837 -0.893403   \n",
       "4  1.148933  1.075020 -1.818066  1.162867  1.581717  0.681554 -0.607851   \n",
       "\n",
       "          7         8         9  \n",
       "0  0.744359  0.818997  0.458245  \n",
       "1 -0.274136  0.190381 -0.441855  \n",
       "2  0.017675  0.768869  2.340724  \n",
       "3  0.426868 -0.896778 -0.355959  \n",
       "4  2.105613  1.508517  0.488335  "
      ]
     },
     "execution_count": 16,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data_read.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 17,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "hdf5.close()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 20,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "[Getting data:]#######################################################"
     ]
    }
   ],
   "source": [
    "profit_data = ts.get_profit_data(2017,1)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 21,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>code</th>\n",
       "      <th>name</th>\n",
       "      <th>roe</th>\n",
       "      <th>net_profit_ratio</th>\n",
       "      <th>gross_profit_rate</th>\n",
       "      <th>net_profits</th>\n",
       "      <th>eps</th>\n",
       "      <th>business_income</th>\n",
       "      <th>bips</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>600423</td>\n",
       "      <td>*ST柳化</td>\n",
       "      <td>215.12</td>\n",
       "      <td>10.30</td>\n",
       "      <td>-1.3970</td>\n",
       "      <td>40.6863</td>\n",
       "      <td>0.1018</td>\n",
       "      <td>394.6887</td>\n",
       "      <td>0.9883</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>600306</td>\n",
       "      <td>商业城</td>\n",
       "      <td>71.97</td>\n",
       "      <td>71.48</td>\n",
       "      <td>17.3030</td>\n",
       "      <td>171.9346</td>\n",
       "      <td>0.9651</td>\n",
       "      <td>240.5080</td>\n",
       "      <td>1.3501</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>000717</td>\n",
       "      <td>韶钢松山</td>\n",
       "      <td>26.83</td>\n",
       "      <td>3.19</td>\n",
       "      <td>6.2247</td>\n",
       "      <td>168.1588</td>\n",
       "      <td>0.0695</td>\n",
       "      <td>5268.7636</td>\n",
       "      <td>2.1776</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>600133</td>\n",
       "      <td>东湖高新</td>\n",
       "      <td>26.81</td>\n",
       "      <td>55.22</td>\n",
       "      <td>11.6396</td>\n",
       "      <td>686.8356</td>\n",
       "      <td>1.0828</td>\n",
       "      <td>1243.7266</td>\n",
       "      <td>1.9609</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>4</th>\n",
       "      <td>600354</td>\n",
       "      <td>敦煌种业</td>\n",
       "      <td>23.40</td>\n",
       "      <td>302.21</td>\n",
       "      <td>25.0654</td>\n",
       "      <td>273.7035</td>\n",
       "      <td>0.5185</td>\n",
       "      <td>90.5655</td>\n",
       "      <td>0.1715</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "     code   name     roe  net_profit_ratio  gross_profit_rate  net_profits  \\\n",
       "0  600423  *ST柳化  215.12             10.30            -1.3970      40.6863   \n",
       "1  600306    商业城   71.97             71.48            17.3030     171.9346   \n",
       "2  000717   韶钢松山   26.83              3.19             6.2247     168.1588   \n",
       "3  600133   东湖高新   26.81             55.22            11.6396     686.8356   \n",
       "4  600354   敦煌种业   23.40            302.21            25.0654     273.7035   \n",
       "\n",
       "      eps  business_income    bips  \n",
       "0  0.1018         394.6887  0.9883  \n",
       "1  0.9651         240.5080  1.3501  \n",
       "2  0.0695        5268.7636  2.1776  \n",
       "3  1.0828        1243.7266  1.9609  \n",
       "4  0.5185          90.5655  0.1715  "
      ]
     },
     "execution_count": 21,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "profit_data.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 22,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "<class 'pandas.core.frame.DataFrame'>\n",
      "RangeIndex: 3289 entries, 0 to 3288\n",
      "Data columns (total 9 columns):\n",
      "code                 3289 non-null object\n",
      "name                 3289 non-null object\n",
      "roe                  3281 non-null float64\n",
      "net_profit_ratio     3284 non-null float64\n",
      "gross_profit_rate    3284 non-null float64\n",
      "net_profits          3288 non-null float64\n",
      "eps                  3288 non-null float64\n",
      "business_income      3288 non-null float64\n",
      "bips                 3288 non-null float64\n",
      "dtypes: float64(7), object(2)\n",
      "memory usage: 231.3+ KB\n"
     ]
    }
   ],
   "source": [
    "profit_data.info()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 23,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "hdf5 = pd.HDFStore('profit_data.h5', 'w')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 24,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "hdf5['data'] = profit_data     #把刚刚从tushare上调取的利润数据存进HDF5文件里；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 25,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "hdf5.close()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 27,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "hdf5 = pd.HDFStore('profit_data.h5', 'r')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 28,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "data_profit = hdf5['data']"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 29,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>code</th>\n",
       "      <th>name</th>\n",
       "      <th>roe</th>\n",
       "      <th>net_profit_ratio</th>\n",
       "      <th>gross_profit_rate</th>\n",
       "      <th>net_profits</th>\n",
       "      <th>eps</th>\n",
       "      <th>business_income</th>\n",
       "      <th>bips</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>600423</td>\n",
       "      <td>*ST柳化</td>\n",
       "      <td>215.12</td>\n",
       "      <td>10.30</td>\n",
       "      <td>-1.3970</td>\n",
       "      <td>40.6863</td>\n",
       "      <td>0.1018</td>\n",
       "      <td>394.6887</td>\n",
       "      <td>0.9883</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>600306</td>\n",
       "      <td>商业城</td>\n",
       "      <td>71.97</td>\n",
       "      <td>71.48</td>\n",
       "      <td>17.3030</td>\n",
       "      <td>171.9346</td>\n",
       "      <td>0.9651</td>\n",
       "      <td>240.5080</td>\n",
       "      <td>1.3501</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>000717</td>\n",
       "      <td>韶钢松山</td>\n",
       "      <td>26.83</td>\n",
       "      <td>3.19</td>\n",
       "      <td>6.2247</td>\n",
       "      <td>168.1588</td>\n",
       "      <td>0.0695</td>\n",
       "      <td>5268.7636</td>\n",
       "      <td>2.1776</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>600133</td>\n",
       "      <td>东湖高新</td>\n",
       "      <td>26.81</td>\n",
       "      <td>55.22</td>\n",
       "      <td>11.6396</td>\n",
       "      <td>686.8356</td>\n",
       "      <td>1.0828</td>\n",
       "      <td>1243.7266</td>\n",
       "      <td>1.9609</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>4</th>\n",
       "      <td>600354</td>\n",
       "      <td>敦煌种业</td>\n",
       "      <td>23.40</td>\n",
       "      <td>302.21</td>\n",
       "      <td>25.0654</td>\n",
       "      <td>273.7035</td>\n",
       "      <td>0.5185</td>\n",
       "      <td>90.5655</td>\n",
       "      <td>0.1715</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "     code   name     roe  net_profit_ratio  gross_profit_rate  net_profits  \\\n",
       "0  600423  *ST柳化  215.12             10.30            -1.3970      40.6863   \n",
       "1  600306    商业城   71.97             71.48            17.3030     171.9346   \n",
       "2  000717   韶钢松山   26.83              3.19             6.2247     168.1588   \n",
       "3  600133   东湖高新   26.81             55.22            11.6396     686.8356   \n",
       "4  600354   敦煌种业   23.40            302.21            25.0654     273.7035   \n",
       "\n",
       "      eps  business_income    bips  \n",
       "0  0.1018         394.6887  0.9883  \n",
       "1  0.9651         240.5080  1.3501  \n",
       "2  0.0695        5268.7636  2.1776  \n",
       "3  1.0828        1243.7266  1.9609  \n",
       "4  0.5185          90.5655  0.1715  "
      ]
     },
     "execution_count": 29,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data_profit.head(5)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 30,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>code</th>\n",
       "      <th>name</th>\n",
       "      <th>roe</th>\n",
       "      <th>net_profit_ratio</th>\n",
       "      <th>gross_profit_rate</th>\n",
       "      <th>net_profits</th>\n",
       "      <th>eps</th>\n",
       "      <th>business_income</th>\n",
       "      <th>bips</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>600423</td>\n",
       "      <td>*ST柳化</td>\n",
       "      <td>215.12</td>\n",
       "      <td>10.30</td>\n",
       "      <td>-1.3970</td>\n",
       "      <td>40.6863</td>\n",
       "      <td>0.1018</td>\n",
       "      <td>394.6887</td>\n",
       "      <td>0.9883</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>600306</td>\n",
       "      <td>商业城</td>\n",
       "      <td>71.97</td>\n",
       "      <td>71.48</td>\n",
       "      <td>17.3030</td>\n",
       "      <td>171.9346</td>\n",
       "      <td>0.9651</td>\n",
       "      <td>240.5080</td>\n",
       "      <td>1.3501</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>000717</td>\n",
       "      <td>韶钢松山</td>\n",
       "      <td>26.83</td>\n",
       "      <td>3.19</td>\n",
       "      <td>6.2247</td>\n",
       "      <td>168.1588</td>\n",
       "      <td>0.0695</td>\n",
       "      <td>5268.7636</td>\n",
       "      <td>2.1776</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>600133</td>\n",
       "      <td>东湖高新</td>\n",
       "      <td>26.81</td>\n",
       "      <td>55.22</td>\n",
       "      <td>11.6396</td>\n",
       "      <td>686.8356</td>\n",
       "      <td>1.0828</td>\n",
       "      <td>1243.7266</td>\n",
       "      <td>1.9609</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>4</th>\n",
       "      <td>600354</td>\n",
       "      <td>敦煌种业</td>\n",
       "      <td>23.40</td>\n",
       "      <td>302.21</td>\n",
       "      <td>25.0654</td>\n",
       "      <td>273.7035</td>\n",
       "      <td>0.5185</td>\n",
       "      <td>90.5655</td>\n",
       "      <td>0.1715</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "     code   name     roe  net_profit_ratio  gross_profit_rate  net_profits  \\\n",
       "0  600423  *ST柳化  215.12             10.30            -1.3970      40.6863   \n",
       "1  600306    商业城   71.97             71.48            17.3030     171.9346   \n",
       "2  000717   韶钢松山   26.83              3.19             6.2247     168.1588   \n",
       "3  600133   东湖高新   26.81             55.22            11.6396     686.8356   \n",
       "4  600354   敦煌种业   23.40            302.21            25.0654     273.7035   \n",
       "\n",
       "      eps  business_income    bips  \n",
       "0  0.1018         394.6887  0.9883  \n",
       "1  0.9651         240.5080  1.3501  \n",
       "2  0.0695        5268.7636  2.1776  \n",
       "3  1.0828        1243.7266  1.9609  \n",
       "4  0.5185          90.5655  0.1715  "
      ]
     },
     "execution_count": 30,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data_profit[data_profit['roe']>15].head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 31,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>code</th>\n",
       "      <th>name</th>\n",
       "      <th>roe</th>\n",
       "      <th>net_profit_ratio</th>\n",
       "      <th>gross_profit_rate</th>\n",
       "      <th>net_profits</th>\n",
       "      <th>eps</th>\n",
       "      <th>business_income</th>\n",
       "      <th>bips</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>600306</td>\n",
       "      <td>商业城</td>\n",
       "      <td>71.97</td>\n",
       "      <td>71.48</td>\n",
       "      <td>17.3030</td>\n",
       "      <td>171.9346</td>\n",
       "      <td>0.9651</td>\n",
       "      <td>240.5080</td>\n",
       "      <td>1.3501</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>600133</td>\n",
       "      <td>东湖高新</td>\n",
       "      <td>26.81</td>\n",
       "      <td>55.22</td>\n",
       "      <td>11.6396</td>\n",
       "      <td>686.8356</td>\n",
       "      <td>1.0828</td>\n",
       "      <td>1243.7266</td>\n",
       "      <td>1.9609</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>4</th>\n",
       "      <td>600354</td>\n",
       "      <td>敦煌种业</td>\n",
       "      <td>23.40</td>\n",
       "      <td>302.21</td>\n",
       "      <td>25.0654</td>\n",
       "      <td>273.7035</td>\n",
       "      <td>0.5185</td>\n",
       "      <td>90.5655</td>\n",
       "      <td>0.1715</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>5</th>\n",
       "      <td>600225</td>\n",
       "      <td>*ST松江</td>\n",
       "      <td>22.84</td>\n",
       "      <td>146.43</td>\n",
       "      <td>24.9719</td>\n",
       "      <td>423.3024</td>\n",
       "      <td>0.4524</td>\n",
       "      <td>289.0652</td>\n",
       "      <td>0.3089</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>6</th>\n",
       "      <td>600230</td>\n",
       "      <td>沧州大化</td>\n",
       "      <td>21.94</td>\n",
       "      <td>39.66</td>\n",
       "      <td>55.6318</td>\n",
       "      <td>424.8125</td>\n",
       "      <td>1.4440</td>\n",
       "      <td>1070.9230</td>\n",
       "      <td>3.6402</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>7</th>\n",
       "      <td>600338</td>\n",
       "      <td>西藏珠峰</td>\n",
       "      <td>20.28</td>\n",
       "      <td>53.09</td>\n",
       "      <td>70.4140</td>\n",
       "      <td>305.8753</td>\n",
       "      <td>0.4684</td>\n",
       "      <td>576.0689</td>\n",
       "      <td>0.8821</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>8</th>\n",
       "      <td>000036</td>\n",
       "      <td>华联控股</td>\n",
       "      <td>18.32</td>\n",
       "      <td>42.51</td>\n",
       "      <td>71.4131</td>\n",
       "      <td>758.4114</td>\n",
       "      <td>0.6643</td>\n",
       "      <td>1783.7509</td>\n",
       "      <td>1.5625</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>9</th>\n",
       "      <td>300288</td>\n",
       "      <td>朗玛信息</td>\n",
       "      <td>18.30</td>\n",
       "      <td>85.96</td>\n",
       "      <td>26.9264</td>\n",
       "      <td>240.8041</td>\n",
       "      <td>0.7125</td>\n",
       "      <td>280.1342</td>\n",
       "      <td>0.8289</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>10</th>\n",
       "      <td>600291</td>\n",
       "      <td>西水股份</td>\n",
       "      <td>17.53</td>\n",
       "      <td>22.32</td>\n",
       "      <td>26.3018</td>\n",
       "      <td>2117.8868</td>\n",
       "      <td>1.9375</td>\n",
       "      <td>9488.7197</td>\n",
       "      <td>8.6808</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>13</th>\n",
       "      <td>600633</td>\n",
       "      <td>浙数文化</td>\n",
       "      <td>16.31</td>\n",
       "      <td>192.98</td>\n",
       "      <td>43.5107</td>\n",
       "      <td>1259.7513</td>\n",
       "      <td>0.9676</td>\n",
       "      <td>652.7781</td>\n",
       "      <td>0.5013</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>14</th>\n",
       "      <td>600167</td>\n",
       "      <td>联美控股</td>\n",
       "      <td>15.40</td>\n",
       "      <td>43.16</td>\n",
       "      <td>60.2320</td>\n",
       "      <td>451.5746</td>\n",
       "      <td>0.6639</td>\n",
       "      <td>1046.1494</td>\n",
       "      <td>1.5381</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>15</th>\n",
       "      <td>002207</td>\n",
       "      <td>*ST准油</td>\n",
       "      <td>15.38</td>\n",
       "      <td>300.95</td>\n",
       "      <td>-47.6736</td>\n",
       "      <td>62.6184</td>\n",
       "      <td>0.2618</td>\n",
       "      <td>20.8069</td>\n",
       "      <td>0.0869</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "      code   name    roe  net_profit_ratio  gross_profit_rate  net_profits  \\\n",
       "1   600306    商业城  71.97             71.48            17.3030     171.9346   \n",
       "3   600133   东湖高新  26.81             55.22            11.6396     686.8356   \n",
       "4   600354   敦煌种业  23.40            302.21            25.0654     273.7035   \n",
       "5   600225  *ST松江  22.84            146.43            24.9719     423.3024   \n",
       "6   600230   沧州大化  21.94             39.66            55.6318     424.8125   \n",
       "7   600338   西藏珠峰  20.28             53.09            70.4140     305.8753   \n",
       "8   000036   华联控股  18.32             42.51            71.4131     758.4114   \n",
       "9   300288   朗玛信息  18.30             85.96            26.9264     240.8041   \n",
       "10  600291   西水股份  17.53             22.32            26.3018    2117.8868   \n",
       "13  600633   浙数文化  16.31            192.98            43.5107    1259.7513   \n",
       "14  600167   联美控股  15.40             43.16            60.2320     451.5746   \n",
       "15  002207  *ST准油  15.38            300.95           -47.6736      62.6184   \n",
       "\n",
       "       eps  business_income    bips  \n",
       "1   0.9651         240.5080  1.3501  \n",
       "3   1.0828        1243.7266  1.9609  \n",
       "4   0.5185          90.5655  0.1715  \n",
       "5   0.4524         289.0652  0.3089  \n",
       "6   1.4440        1070.9230  3.6402  \n",
       "7   0.4684         576.0689  0.8821  \n",
       "8   0.6643        1783.7509  1.5625  \n",
       "9   0.7125         280.1342  0.8289  \n",
       "10  1.9375        9488.7197  8.6808  \n",
       "13  0.9676         652.7781  0.5013  \n",
       "14  0.6639        1046.1494  1.5381  \n",
       "15  0.2618          20.8069  0.0869  "
      ]
     },
     "execution_count": 31,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data_profit[(data_profit['roe']>15) & (data_profit['net_profit_ratio']>20)]      #数据库调取数据并进行多条件选股；\n"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "声明：本资料仅限内部研究使用，切勿外传。"
   ]
  }
 ],
 "metadata": {
  "anaconda-cloud": {},
  "kernelspec": {
   "display_name": "Python 3",
   "language": "python",
   "name": "python3"
  },
  "language_info": {
   "codemirror_mode": {
    "name": "ipython",
    "version": 3
   },
   "file_extension": ".py",
   "mimetype": "text/x-python",
   "name": "python",
   "nbconvert_exporter": "python",
   "pygments_lexer": "ipython3",
   "version": "3.6.0"
  }
 },
 "nbformat": 4,
 "nbformat_minor": 1
}







aqf07.2.ipynb

{
 "cells": [
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "## 金融数据处理"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 1,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import pandas as pd\n",
    "import numpy as np\n",
    "import datetime\n",
    "import matplotlib.pyplot as plt\n",
    "import seaborn\n",
    "import tushare as ts\n",
    "%matplotlib inline\n",
    "import warnings; warnings.simplefilter('ignore') #忽略可能会出现的警告信息，警告并不是错误，可以忽略；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 1. 高效获得金融数据"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 2,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "data = ts.get_k_data(['600030','300149'],  start = '2016-01-01', end = '2017-07-01')     #无法像yahoo一样同时调取多只股票；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 3,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "Empty DataFrame\n",
       "Columns: []\n",
       "Index: []"
      ]
     },
     "execution_count": 3,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data.head()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "**1.1 获取单个对象数据**"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 2,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>date</th>\n",
       "      <th>open</th>\n",
       "      <th>close</th>\n",
       "      <th>high</th>\n",
       "      <th>low</th>\n",
       "      <th>volume</th>\n",
       "      <th>code</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>2016-01-04</td>\n",
       "      <td>18.356</td>\n",
       "      <td>16.634</td>\n",
       "      <td>18.356</td>\n",
       "      <td>16.577</td>\n",
       "      <td>1960583.0</td>\n",
       "      <td>600030</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>2016-01-05</td>\n",
       "      <td>15.987</td>\n",
       "      <td>16.795</td>\n",
       "      <td>17.110</td>\n",
       "      <td>15.825</td>\n",
       "      <td>2333291.0</td>\n",
       "      <td>600030</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>2016-01-06</td>\n",
       "      <td>16.700</td>\n",
       "      <td>17.062</td>\n",
       "      <td>17.271</td>\n",
       "      <td>16.367</td>\n",
       "      <td>1972783.0</td>\n",
       "      <td>600030</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>2016-01-07</td>\n",
       "      <td>16.634</td>\n",
       "      <td>15.549</td>\n",
       "      <td>16.748</td>\n",
       "      <td>15.416</td>\n",
       "      <td>679037.0</td>\n",
       "      <td>600030</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>4</th>\n",
       "      <td>2016-01-08</td>\n",
       "      <td>16.025</td>\n",
       "      <td>16.015</td>\n",
       "      <td>16.596</td>\n",
       "      <td>15.225</td>\n",
       "      <td>2979253.0</td>\n",
       "      <td>600030</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "         date    open   close    high     low     volume    code\n",
       "0  2016-01-04  18.356  16.634  18.356  16.577  1960583.0  600030\n",
       "1  2016-01-05  15.987  16.795  17.110  15.825  2333291.0  600030\n",
       "2  2016-01-06  16.700  17.062  17.271  16.367  1972783.0  600030\n",
       "3  2016-01-07  16.634  15.549  16.748  15.416   679037.0  600030\n",
       "4  2016-01-08  16.025  16.015  16.596  15.225  2979253.0  600030"
      ]
     },
     "execution_count": 2,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "#获得中信证券的股价信息\n",
    "zxzq = ts.get_k_data('600030', start = '2016-01-01', end = '2017-07-01')\n",
    "zxzq.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 3,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>open</th>\n",
       "      <th>close</th>\n",
       "      <th>high</th>\n",
       "      <th>low</th>\n",
       "      <th>volume</th>\n",
       "      <th>code</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>date</th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2016-01-04</th>\n",
       "      <td>3725.86</td>\n",
       "      <td>3470.41</td>\n",
       "      <td>3726.25</td>\n",
       "      <td>3469.01</td>\n",
       "      <td>115370674.0</td>\n",
       "      <td>hs300</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-05</th>\n",
       "      <td>3382.18</td>\n",
       "      <td>3478.78</td>\n",
       "      <td>3518.22</td>\n",
       "      <td>3377.28</td>\n",
       "      <td>162116984.0</td>\n",
       "      <td>hs300</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-06</th>\n",
       "      <td>3482.41</td>\n",
       "      <td>3539.81</td>\n",
       "      <td>3543.74</td>\n",
       "      <td>3468.47</td>\n",
       "      <td>145966144.0</td>\n",
       "      <td>hs300</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-07</th>\n",
       "      <td>3481.15</td>\n",
       "      <td>3294.38</td>\n",
       "      <td>3481.15</td>\n",
       "      <td>3284.74</td>\n",
       "      <td>44102641.0</td>\n",
       "      <td>hs300</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-08</th>\n",
       "      <td>3371.87</td>\n",
       "      <td>3361.56</td>\n",
       "      <td>3418.85</td>\n",
       "      <td>3237.93</td>\n",
       "      <td>185959451.0</td>\n",
       "      <td>hs300</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "               open    close     high      low       volume   code\n",
       "date                                                              \n",
       "2016-01-04  3725.86  3470.41  3726.25  3469.01  115370674.0  hs300\n",
       "2016-01-05  3382.18  3478.78  3518.22  3377.28  162116984.0  hs300\n",
       "2016-01-06  3482.41  3539.81  3543.74  3468.47  145966144.0  hs300\n",
       "2016-01-07  3481.15  3294.38  3481.15  3284.74   44102641.0  hs300\n",
       "2016-01-08  3371.87  3361.56  3418.85  3237.93  185959451.0  hs300"
      ]
     },
     "execution_count": 3,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 获得指数数据\n",
    "hs300 = ts.get_k_data('hs300',start = '2016-01-01', end = '2017-07-01')\n",
    "hs300.set_index('date', inplace = True)\n",
    "hs300.index = pd.to_datetime(hs300.index)\n",
    "hs300.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 4,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "<class 'pandas.core.frame.DataFrame'>\n",
      "DatetimeIndex: 363 entries, 2016-01-04 to 2017-06-30\n",
      "Data columns (total 6 columns):\n",
      "open      363 non-null float64\n",
      "close     363 non-null float64\n",
      "high      363 non-null float64\n",
      "low       363 non-null float64\n",
      "volume    363 non-null float64\n",
      "code      363 non-null object\n",
      "dtypes: float64(5), object(1)\n",
      "memory usage: 19.9+ KB\n"
     ]
    }
   ],
   "source": [
    "hs300.info()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "####  1.2 同时获取多只股价信息"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 5,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "# 编写函数同时获得多只股票的数据\n",
    "def multiple_stocks(tickers):\n",
    "    def data(ticker):\n",
    "        stocks = ts.get_k_data(ticker,start = '2016-01-01', end = '2017-07-01')    #定义了stocks这个daraFrame；\n",
    "        stocks.set_index('date',inplace = True)\n",
    "        stocks.index = pd.to_datetime(stocks.index)      #要把日期时间parse成python支持的datetime格式，不然很多python层面的操作无法完成；\n",
    "        return  stocks             #返回的是进行完处理的stcoks这个DataFrame；\n",
    "        \n",
    "    datas = map(data, tickers)\n",
    "    \n",
    "    return pd.concat(datas, keys=tickers, names=['Ticker', 'Date'])    #multiple_stocks函数返回的是拼接后的大DataFrame"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 6,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th>open</th>\n",
       "      <th>close</th>\n",
       "      <th>high</th>\n",
       "      <th>low</th>\n",
       "      <th>volume</th>\n",
       "      <th>code</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>Ticker</th>\n",
       "      <th>Date</th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th rowspan=\"5\" valign=\"top\">600030</th>\n",
       "      <th>2016-01-04</th>\n",
       "      <td>18.356</td>\n",
       "      <td>16.634</td>\n",
       "      <td>18.356</td>\n",
       "      <td>16.577</td>\n",
       "      <td>1960583.0</td>\n",
       "      <td>600030</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-05</th>\n",
       "      <td>15.987</td>\n",
       "      <td>16.795</td>\n",
       "      <td>17.110</td>\n",
       "      <td>15.825</td>\n",
       "      <td>2333291.0</td>\n",
       "      <td>600030</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-06</th>\n",
       "      <td>16.700</td>\n",
       "      <td>17.062</td>\n",
       "      <td>17.271</td>\n",
       "      <td>16.367</td>\n",
       "      <td>1972783.0</td>\n",
       "      <td>600030</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-07</th>\n",
       "      <td>16.634</td>\n",
       "      <td>15.549</td>\n",
       "      <td>16.748</td>\n",
       "      <td>15.416</td>\n",
       "      <td>679037.0</td>\n",
       "      <td>600030</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-08</th>\n",
       "      <td>16.025</td>\n",
       "      <td>16.015</td>\n",
       "      <td>16.596</td>\n",
       "      <td>15.225</td>\n",
       "      <td>2979253.0</td>\n",
       "      <td>600030</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "                     open   close    high     low     volume    code\n",
       "Ticker Date                                                         \n",
       "600030 2016-01-04  18.356  16.634  18.356  16.577  1960583.0  600030\n",
       "       2016-01-05  15.987  16.795  17.110  15.825  2333291.0  600030\n",
       "       2016-01-06  16.700  17.062  17.271  16.367  1972783.0  600030\n",
       "       2016-01-07  16.634  15.549  16.748  15.416   679037.0  600030\n",
       "       2016-01-08  16.025  16.015  16.596  15.225  2979253.0  600030"
      ]
     },
     "execution_count": 6,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 获得以下三只股票数据\n",
    "tickers = ['600030', '000001','600426']\n",
    "all_stocks = multiple_stocks(tickers)\n",
    "all_stocks.head()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 1.3 Muliple_stocks函数的背后思想 "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 7,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>open</th>\n",
       "      <th>close</th>\n",
       "      <th>high</th>\n",
       "      <th>low</th>\n",
       "      <th>volume</th>\n",
       "      <th>code</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>date</th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2017-01-03</th>\n",
       "      <td>15.752</td>\n",
       "      <td>15.860</td>\n",
       "      <td>15.899</td>\n",
       "      <td>15.713</td>\n",
       "      <td>623069.0</td>\n",
       "      <td>600030</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-04</th>\n",
       "      <td>15.850</td>\n",
       "      <td>15.889</td>\n",
       "      <td>15.938</td>\n",
       "      <td>15.801</td>\n",
       "      <td>516717.0</td>\n",
       "      <td>600030</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-05</th>\n",
       "      <td>15.909</td>\n",
       "      <td>15.821</td>\n",
       "      <td>15.928</td>\n",
       "      <td>15.791</td>\n",
       "      <td>478622.0</td>\n",
       "      <td>600030</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-06</th>\n",
       "      <td>15.840</td>\n",
       "      <td>15.683</td>\n",
       "      <td>15.840</td>\n",
       "      <td>15.664</td>\n",
       "      <td>516640.0</td>\n",
       "      <td>600030</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-09</th>\n",
       "      <td>15.683</td>\n",
       "      <td>15.742</td>\n",
       "      <td>15.791</td>\n",
       "      <td>15.644</td>\n",
       "      <td>398407.0</td>\n",
       "      <td>600030</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "              open   close    high     low    volume    code\n",
       "date                                                        \n",
       "2017-01-03  15.752  15.860  15.899  15.713  623069.0  600030\n",
       "2017-01-04  15.850  15.889  15.938  15.801  516717.0  600030\n",
       "2017-01-05  15.909  15.821  15.928  15.791  478622.0  600030\n",
       "2017-01-06  15.840  15.683  15.840  15.664  516640.0  600030\n",
       "2017-01-09  15.683  15.742  15.791  15.644  398407.0  600030"
      ]
     },
     "execution_count": 7,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "stocks = ['600030', '002397', '000001']\n",
    "\n",
    "stock_data0 = ts.get_k_data(stocks[0], start='2017-01-01', end='2017-01-15')\n",
    "stock_data0.index = pd.to_datetime(stock_data0['date'])\n",
    "del stock_data0['date']\n",
    "stock_data0.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 8,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>open</th>\n",
       "      <th>close</th>\n",
       "      <th>high</th>\n",
       "      <th>low</th>\n",
       "      <th>volume</th>\n",
       "      <th>code</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>date</th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2017-01-03</th>\n",
       "      <td>8.020</td>\n",
       "      <td>8.098</td>\n",
       "      <td>8.128</td>\n",
       "      <td>8.020</td>\n",
       "      <td>24060.0</td>\n",
       "      <td>002397</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-04</th>\n",
       "      <td>8.118</td>\n",
       "      <td>8.207</td>\n",
       "      <td>8.207</td>\n",
       "      <td>8.079</td>\n",
       "      <td>21333.0</td>\n",
       "      <td>002397</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-05</th>\n",
       "      <td>8.207</td>\n",
       "      <td>8.690</td>\n",
       "      <td>8.857</td>\n",
       "      <td>8.138</td>\n",
       "      <td>157711.0</td>\n",
       "      <td>002397</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-06</th>\n",
       "      <td>8.532</td>\n",
       "      <td>8.345</td>\n",
       "      <td>8.640</td>\n",
       "      <td>8.335</td>\n",
       "      <td>80911.0</td>\n",
       "      <td>002397</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-09</th>\n",
       "      <td>8.266</td>\n",
       "      <td>8.345</td>\n",
       "      <td>8.384</td>\n",
       "      <td>8.266</td>\n",
       "      <td>44401.0</td>\n",
       "      <td>002397</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "             open  close   high    low    volume    code\n",
       "date                                                    \n",
       "2017-01-03  8.020  8.098  8.128  8.020   24060.0  002397\n",
       "2017-01-04  8.118  8.207  8.207  8.079   21333.0  002397\n",
       "2017-01-05  8.207  8.690  8.857  8.138  157711.0  002397\n",
       "2017-01-06  8.532  8.345  8.640  8.335   80911.0  002397\n",
       "2017-01-09  8.266  8.345  8.384  8.266   44401.0  002397"
      ]
     },
     "execution_count": 8,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "stock_data1 = ts.get_k_data(stocks[1], start='2017-01-01', end='2017-01-15')\n",
    "stock_data1.index = pd.to_datetime(stock_data1['date'])\n",
    "del stock_data1['date']\n",
    "stock_data1.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 9,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>open</th>\n",
       "      <th>close</th>\n",
       "      <th>high</th>\n",
       "      <th>low</th>\n",
       "      <th>volume</th>\n",
       "      <th>code</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>date</th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2017-01-03</th>\n",
       "      <td>8.977</td>\n",
       "      <td>9.026</td>\n",
       "      <td>9.046</td>\n",
       "      <td>8.957</td>\n",
       "      <td>459840.0</td>\n",
       "      <td>000001</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-04</th>\n",
       "      <td>9.016</td>\n",
       "      <td>9.026</td>\n",
       "      <td>9.046</td>\n",
       "      <td>9.007</td>\n",
       "      <td>449329.0</td>\n",
       "      <td>000001</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-05</th>\n",
       "      <td>9.036</td>\n",
       "      <td>9.036</td>\n",
       "      <td>9.046</td>\n",
       "      <td>9.016</td>\n",
       "      <td>344372.0</td>\n",
       "      <td>000001</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-06</th>\n",
       "      <td>9.036</td>\n",
       "      <td>8.997</td>\n",
       "      <td>9.036</td>\n",
       "      <td>8.977</td>\n",
       "      <td>358154.0</td>\n",
       "      <td>000001</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-09</th>\n",
       "      <td>8.997</td>\n",
       "      <td>9.016</td>\n",
       "      <td>9.036</td>\n",
       "      <td>8.977</td>\n",
       "      <td>361081.0</td>\n",
       "      <td>000001</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "             open  close   high    low    volume    code\n",
       "date                                                    \n",
       "2017-01-03  8.977  9.026  9.046  8.957  459840.0  000001\n",
       "2017-01-04  9.016  9.026  9.046  9.007  449329.0  000001\n",
       "2017-01-05  9.036  9.036  9.046  9.016  344372.0  000001\n",
       "2017-01-06  9.036  8.997  9.036  8.977  358154.0  000001\n",
       "2017-01-09  8.997  9.016  9.036  8.977  361081.0  000001"
      ]
     },
     "execution_count": 9,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "stock_data2 = ts.get_k_data(stocks[2], start='2017-01-01', end='2017-01-15')\n",
    "stock_data2.index = pd.to_datetime(stock_data2['date'])\n",
    "del stock_data2['date']\n",
    "stock_data2.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 10,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th>open</th>\n",
       "      <th>close</th>\n",
       "      <th>high</th>\n",
       "      <th>low</th>\n",
       "      <th>volume</th>\n",
       "      <th>code</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>code</th>\n",
       "      <th>date</th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th rowspan=\"9\" valign=\"top\">600030</th>\n",
       "      <th>2017-01-03</th>\n",
       "      <td>15.752</td>\n",
       "      <td>15.860</td>\n",
       "      <td>15.899</td>\n",
       "      <td>15.713</td>\n",
       "      <td>623069.0</td>\n",
       "      <td>600030</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-04</th>\n",
       "      <td>15.850</td>\n",
       "      <td>15.889</td>\n",
       "      <td>15.938</td>\n",
       "      <td>15.801</td>\n",
       "      <td>516717.0</td>\n",
       "      <td>600030</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-05</th>\n",
       "      <td>15.909</td>\n",
       "      <td>15.821</td>\n",
       "      <td>15.928</td>\n",
       "      <td>15.791</td>\n",
       "      <td>478622.0</td>\n",
       "      <td>600030</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-06</th>\n",
       "      <td>15.840</td>\n",
       "      <td>15.683</td>\n",
       "      <td>15.840</td>\n",
       "      <td>15.664</td>\n",
       "      <td>516640.0</td>\n",
       "      <td>600030</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-09</th>\n",
       "      <td>15.683</td>\n",
       "      <td>15.742</td>\n",
       "      <td>15.791</td>\n",
       "      <td>15.644</td>\n",
       "      <td>398407.0</td>\n",
       "      <td>600030</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-10</th>\n",
       "      <td>15.703</td>\n",
       "      <td>15.781</td>\n",
       "      <td>15.879</td>\n",
       "      <td>15.693</td>\n",
       "      <td>454018.0</td>\n",
       "      <td>600030</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-11</th>\n",
       "      <td>15.811</td>\n",
       "      <td>15.772</td>\n",
       "      <td>15.909</td>\n",
       "      <td>15.772</td>\n",
       "      <td>398776.0</td>\n",
       "      <td>600030</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-12</th>\n",
       "      <td>15.781</td>\n",
       "      <td>15.821</td>\n",
       "      <td>15.948</td>\n",
       "      <td>15.762</td>\n",
       "      <td>559594.0</td>\n",
       "      <td>600030</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-13</th>\n",
       "      <td>15.811</td>\n",
       "      <td>15.879</td>\n",
       "      <td>16.017</td>\n",
       "      <td>15.693</td>\n",
       "      <td>825208.0</td>\n",
       "      <td>600030</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th rowspan=\"9\" valign=\"top\">002397</th>\n",
       "      <th>2017-01-03</th>\n",
       "      <td>8.020</td>\n",
       "      <td>8.098</td>\n",
       "      <td>8.128</td>\n",
       "      <td>8.020</td>\n",
       "      <td>24060.0</td>\n",
       "      <td>002397</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-04</th>\n",
       "      <td>8.118</td>\n",
       "      <td>8.207</td>\n",
       "      <td>8.207</td>\n",
       "      <td>8.079</td>\n",
       "      <td>21333.0</td>\n",
       "      <td>002397</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-05</th>\n",
       "      <td>8.207</td>\n",
       "      <td>8.690</td>\n",
       "      <td>8.857</td>\n",
       "      <td>8.138</td>\n",
       "      <td>157711.0</td>\n",
       "      <td>002397</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-06</th>\n",
       "      <td>8.532</td>\n",
       "      <td>8.345</td>\n",
       "      <td>8.640</td>\n",
       "      <td>8.335</td>\n",
       "      <td>80911.0</td>\n",
       "      <td>002397</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-09</th>\n",
       "      <td>8.266</td>\n",
       "      <td>8.345</td>\n",
       "      <td>8.384</td>\n",
       "      <td>8.266</td>\n",
       "      <td>44401.0</td>\n",
       "      <td>002397</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-10</th>\n",
       "      <td>8.345</td>\n",
       "      <td>8.286</td>\n",
       "      <td>8.404</td>\n",
       "      <td>8.276</td>\n",
       "      <td>29406.0</td>\n",
       "      <td>002397</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-11</th>\n",
       "      <td>8.286</td>\n",
       "      <td>8.197</td>\n",
       "      <td>8.286</td>\n",
       "      <td>8.177</td>\n",
       "      <td>26046.0</td>\n",
       "      <td>002397</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-12</th>\n",
       "      <td>8.226</td>\n",
       "      <td>8.049</td>\n",
       "      <td>8.236</td>\n",
       "      <td>8.039</td>\n",
       "      <td>29279.0</td>\n",
       "      <td>002397</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-13</th>\n",
       "      <td>8.049</td>\n",
       "      <td>8.010</td>\n",
       "      <td>8.098</td>\n",
       "      <td>7.990</td>\n",
       "      <td>18457.0</td>\n",
       "      <td>002397</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th rowspan=\"9\" valign=\"top\">000001</th>\n",
       "      <th>2017-01-03</th>\n",
       "      <td>8.977</td>\n",
       "      <td>9.026</td>\n",
       "      <td>9.046</td>\n",
       "      <td>8.957</td>\n",
       "      <td>459840.0</td>\n",
       "      <td>000001</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-04</th>\n",
       "      <td>9.016</td>\n",
       "      <td>9.026</td>\n",
       "      <td>9.046</td>\n",
       "      <td>9.007</td>\n",
       "      <td>449329.0</td>\n",
       "      <td>000001</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-05</th>\n",
       "      <td>9.036</td>\n",
       "      <td>9.036</td>\n",
       "      <td>9.046</td>\n",
       "      <td>9.016</td>\n",
       "      <td>344372.0</td>\n",
       "      <td>000001</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-06</th>\n",
       "      <td>9.036</td>\n",
       "      <td>8.997</td>\n",
       "      <td>9.036</td>\n",
       "      <td>8.977</td>\n",
       "      <td>358154.0</td>\n",
       "      <td>000001</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-09</th>\n",
       "      <td>8.997</td>\n",
       "      <td>9.016</td>\n",
       "      <td>9.036</td>\n",
       "      <td>8.977</td>\n",
       "      <td>361081.0</td>\n",
       "      <td>000001</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-10</th>\n",
       "      <td>9.016</td>\n",
       "      <td>9.016</td>\n",
       "      <td>9.026</td>\n",
       "      <td>9.007</td>\n",
       "      <td>241053.0</td>\n",
       "      <td>000001</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-11</th>\n",
       "      <td>9.007</td>\n",
       "      <td>9.007</td>\n",
       "      <td>9.036</td>\n",
       "      <td>8.997</td>\n",
       "      <td>303430.0</td>\n",
       "      <td>000001</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-12</th>\n",
       "      <td>8.997</td>\n",
       "      <td>9.016</td>\n",
       "      <td>9.036</td>\n",
       "      <td>8.997</td>\n",
       "      <td>428006.0</td>\n",
       "      <td>000001</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-01-13</th>\n",
       "      <td>9.007</td>\n",
       "      <td>9.026</td>\n",
       "      <td>9.056</td>\n",
       "      <td>8.987</td>\n",
       "      <td>434301.0</td>\n",
       "      <td>000001</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "                     open   close    high     low    volume    code\n",
       "code   date                                                        \n",
       "600030 2017-01-03  15.752  15.860  15.899  15.713  623069.0  600030\n",
       "       2017-01-04  15.850  15.889  15.938  15.801  516717.0  600030\n",
       "       2017-01-05  15.909  15.821  15.928  15.791  478622.0  600030\n",
       "       2017-01-06  15.840  15.683  15.840  15.664  516640.0  600030\n",
       "       2017-01-09  15.683  15.742  15.791  15.644  398407.0  600030\n",
       "       2017-01-10  15.703  15.781  15.879  15.693  454018.0  600030\n",
       "       2017-01-11  15.811  15.772  15.909  15.772  398776.0  600030\n",
       "       2017-01-12  15.781  15.821  15.948  15.762  559594.0  600030\n",
       "       2017-01-13  15.811  15.879  16.017  15.693  825208.0  600030\n",
       "002397 2017-01-03   8.020   8.098   8.128   8.020   24060.0  002397\n",
       "       2017-01-04   8.118   8.207   8.207   8.079   21333.0  002397\n",
       "       2017-01-05   8.207   8.690   8.857   8.138  157711.0  002397\n",
       "       2017-01-06   8.532   8.345   8.640   8.335   80911.0  002397\n",
       "       2017-01-09   8.266   8.345   8.384   8.266   44401.0  002397\n",
       "       2017-01-10   8.345   8.286   8.404   8.276   29406.0  002397\n",
       "       2017-01-11   8.286   8.197   8.286   8.177   26046.0  002397\n",
       "       2017-01-12   8.226   8.049   8.236   8.039   29279.0  002397\n",
       "       2017-01-13   8.049   8.010   8.098   7.990   18457.0  002397\n",
       "000001 2017-01-03   8.977   9.026   9.046   8.957  459840.0  000001\n",
       "       2017-01-04   9.016   9.026   9.046   9.007  449329.0  000001\n",
       "       2017-01-05   9.036   9.036   9.046   9.016  344372.0  000001\n",
       "       2017-01-06   9.036   8.997   9.036   8.977  358154.0  000001\n",
       "       2017-01-09   8.997   9.016   9.036   8.977  361081.0  000001\n",
       "       2017-01-10   9.016   9.016   9.026   9.007  241053.0  000001\n",
       "       2017-01-11   9.007   9.007   9.036   8.997  303430.0  000001\n",
       "       2017-01-12   8.997   9.016   9.036   8.997  428006.0  000001\n",
       "       2017-01-13   9.007   9.026   9.056   8.987  434301.0  000001"
      ]
     },
     "execution_count": 10,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "pd.concat([stock_data0, stock_data1, stock_data2], keys=stocks, names=['code', 'date'])"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 2. 金融数据可视化"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 11,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>Ticker</th>\n",
       "      <th>Date</th>\n",
       "      <th>close</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>600030</td>\n",
       "      <td>2016-01-04</td>\n",
       "      <td>16.634</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>600030</td>\n",
       "      <td>2016-01-05</td>\n",
       "      <td>16.795</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>600030</td>\n",
       "      <td>2016-01-06</td>\n",
       "      <td>17.062</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>600030</td>\n",
       "      <td>2016-01-07</td>\n",
       "      <td>15.549</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>4</th>\n",
       "      <td>600030</td>\n",
       "      <td>2016-01-08</td>\n",
       "      <td>16.015</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   Ticker       Date   close\n",
       "0  600030 2016-01-04  16.634\n",
       "1  600030 2016-01-05  16.795\n",
       "2  600030 2016-01-06  17.062\n",
       "3  600030 2016-01-07  15.549\n",
       "4  600030 2016-01-08  16.015"
      ]
     },
     "execution_count": 11,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "close_price = all_stocks[['close']].reset_index()      #重置索引，让索引重新回到默认的0开始；\n",
    "close_price.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 12,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th>Ticker</th>\n",
       "      <th>000001</th>\n",
       "      <th>600030</th>\n",
       "      <th>600426</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>Date</th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2016-01-04</th>\n",
       "      <td>9.141</td>\n",
       "      <td>16.634</td>\n",
       "      <td>7.572</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-05</th>\n",
       "      <td>9.222</td>\n",
       "      <td>16.795</td>\n",
       "      <td>7.607</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-06</th>\n",
       "      <td>9.327</td>\n",
       "      <td>17.062</td>\n",
       "      <td>7.858</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-07</th>\n",
       "      <td>8.850</td>\n",
       "      <td>15.549</td>\n",
       "      <td>7.100</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-08</th>\n",
       "      <td>8.995</td>\n",
       "      <td>16.015</td>\n",
       "      <td>7.304</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "Ticker      000001  600030  600426\n",
       "Date                              \n",
       "2016-01-04   9.141  16.634   7.572\n",
       "2016-01-05   9.222  16.795   7.607\n",
       "2016-01-06   9.327  17.062   7.858\n",
       "2016-01-07   8.850  15.549   7.100\n",
       "2016-01-08   8.995  16.015   7.304"
      ]
     },
     "execution_count": 12,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 把所有的股价信息显示在一张表格里；数据透视表；\n",
    "daily_close = close_price.pivot(index = 'Date', \n",
    "                                columns = 'Ticker', \n",
    "                                values= 'close')\n",
    "daily_close.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 13,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "<matplotlib.axes._subplots.AxesSubplot at 0x1f5597b88d0>"
      ]
     },
     "execution_count": 13,
     "metadata": {},
     "output_type": "execute_result"
    },
    {
     "data": {
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      "text/plain": [
       "<matplotlib.figure.Figure at 0x1f559789ef0>"
      ]
     },
     "metadata": {},
     "output_type": "display_data"
    }
   ],
   "source": [
    "# plot 中信证券\n",
    "daily_close['600030'].plot(figsize=(8,6))"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 14,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([<matplotlib.axes._subplots.AxesSubplot object at 0x000001F559779940>,\n",
       "       <matplotlib.axes._subplots.AxesSubplot object at 0x000001F559CA2828>,\n",
       "       <matplotlib.axes._subplots.AxesSubplot object at 0x000001F559D02D30>], dtype=object)"
      ]
     },
     "execution_count": 14,
     "metadata": {},
     "output_type": "execute_result"
    },
    {
     "data": {
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      "text/plain": [
       "<matplotlib.figure.Figure at 0x1f5597d1898>"
      ]
     },
     "metadata": {},
     "output_type": "display_data"
    }
   ],
   "source": [
    "# plot 三只股票的股价信息\n",
    "daily_close.plot(subplots= True, figsize=(10, 8))"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 3. 金融计算"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 3.1 计算每日收益"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 15,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th>Ticker</th>\n",
       "      <th>000001</th>\n",
       "      <th>600030</th>\n",
       "      <th>600426</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>Date</th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2016-01-04</th>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-05</th>\n",
       "      <td>0.008861</td>\n",
       "      <td>0.009679</td>\n",
       "      <td>0.004622</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-06</th>\n",
       "      <td>0.011386</td>\n",
       "      <td>0.015898</td>\n",
       "      <td>0.032996</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-07</th>\n",
       "      <td>-0.051142</td>\n",
       "      <td>-0.088677</td>\n",
       "      <td>-0.096462</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-08</th>\n",
       "      <td>0.016384</td>\n",
       "      <td>0.029970</td>\n",
       "      <td>0.028732</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "Ticker        000001    600030    600426\n",
       "Date                                    \n",
       "2016-01-04       NaN       NaN       NaN\n",
       "2016-01-05  0.008861  0.009679  0.004622\n",
       "2016-01-06  0.011386  0.015898  0.032996\n",
       "2016-01-07 -0.051142 -0.088677 -0.096462\n",
       "2016-01-08  0.016384  0.029970  0.028732"
      ]
     },
     "execution_count": 15,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 用shift方法；\n",
    "price_change = daily_close / daily_close.shift(1) - 1\n",
    "daily_close['yes_day'] = daily_close['000001'].shift(1)\n",
    "price_change.ix[:,0:4].head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 16,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "del daily_close['yes_day'] "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 17,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th>Ticker</th>\n",
       "      <th>000001</th>\n",
       "      <th>600030</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>Date</th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2016-01-04</th>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-05</th>\n",
       "      <td>0.008861</td>\n",
       "      <td>0.009679</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-06</th>\n",
       "      <td>0.011386</td>\n",
       "      <td>0.015898</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-07</th>\n",
       "      <td>-0.051142</td>\n",
       "      <td>-0.088677</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-08</th>\n",
       "      <td>0.016384</td>\n",
       "      <td>0.029970</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "Ticker        000001    600030\n",
       "Date                          \n",
       "2016-01-04       NaN       NaN\n",
       "2016-01-05  0.008861  0.009679\n",
       "2016-01-06  0.011386  0.015898\n",
       "2016-01-07 -0.051142 -0.088677\n",
       "2016-01-08  0.016384  0.029970"
      ]
     },
     "execution_count": 17,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "#  用.pct_change() 方法\n",
    "price_change2 = daily_close.pct_change()\n",
    "price_change2.ix[:,0:2].head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 18,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th>Ticker</th>\n",
       "      <th>000001</th>\n",
       "      <th>600030</th>\n",
       "      <th>600426</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>Date</th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2016-01-04</th>\n",
       "      <td>0.000000</td>\n",
       "      <td>0.000000</td>\n",
       "      <td>0.000000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-05</th>\n",
       "      <td>0.008861</td>\n",
       "      <td>0.009679</td>\n",
       "      <td>0.004622</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-06</th>\n",
       "      <td>0.011386</td>\n",
       "      <td>0.015898</td>\n",
       "      <td>0.032996</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-07</th>\n",
       "      <td>-0.051142</td>\n",
       "      <td>-0.088677</td>\n",
       "      <td>-0.096462</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-08</th>\n",
       "      <td>0.016384</td>\n",
       "      <td>0.029970</td>\n",
       "      <td>0.028732</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "Ticker        000001    600030    600426\n",
       "Date                                    \n",
       "2016-01-04  0.000000  0.000000  0.000000\n",
       "2016-01-05  0.008861  0.009679  0.004622\n",
       "2016-01-06  0.011386  0.015898  0.032996\n",
       "2016-01-07 -0.051142 -0.088677 -0.096462\n",
       "2016-01-08  0.016384  0.029970  0.028732"
      ]
     },
     "execution_count": 18,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 将NaN值替换为0\n",
    "price_change2.fillna(0, inplace=True)\n",
    "price_change2.ix[:5,:]"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 3.2 计算累积收益"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 19,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th>Ticker</th>\n",
       "      <th>000001</th>\n",
       "      <th>600030</th>\n",
       "      <th>600426</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>Date</th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2016-01-04</th>\n",
       "      <td>1.000000</td>\n",
       "      <td>1.000000</td>\n",
       "      <td>1.000000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-05</th>\n",
       "      <td>1.008861</td>\n",
       "      <td>1.009679</td>\n",
       "      <td>1.004622</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-06</th>\n",
       "      <td>1.020348</td>\n",
       "      <td>1.025730</td>\n",
       "      <td>1.037771</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-07</th>\n",
       "      <td>0.968165</td>\n",
       "      <td>0.934772</td>\n",
       "      <td>0.937665</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-08</th>\n",
       "      <td>0.984028</td>\n",
       "      <td>0.962787</td>\n",
       "      <td>0.964606</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "Ticker        000001    600030    600426\n",
       "Date                                    \n",
       "2016-01-04  1.000000  1.000000  1.000000\n",
       "2016-01-05  1.008861  1.009679  1.004622\n",
       "2016-01-06  1.020348  1.025730  1.037771\n",
       "2016-01-07  0.968165  0.934772  0.937665\n",
       "2016-01-08  0.984028  0.962787  0.964606"
      ]
     },
     "execution_count": 19,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "cum_daily_return = (1 + price_change2).cumprod()\n",
    "cum_daily_return.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 20,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "<matplotlib.axes._subplots.AxesSubplot at 0x1f559ddcdd8>"
      ]
     },
     "execution_count": 20,
     "metadata": {},
     "output_type": "execute_result"
    },
    {
     "data": {
      "image/png": "iVBORw0KGgoAAAANSUhEUgAAAeEAAAFjCAYAAAAKMrPdAAAABHNCSVQICAgIfAhkiAAAAAlwSFlz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\nUj75L51sLaEQBFjoAAAAAElFTkSuQmCC\n",
      "text/plain": [
       "<matplotlib.figure.Figure at 0x1f559fc5be0>"
      ]
     },
     "metadata": {},
     "output_type": "display_data"
    }
   ],
   "source": [
    "cum_daily_return.plot(figsize=(8,6))"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 4. 分析return分布"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 4.1 直方图"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 25,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "image/png": "iVBORw0KGgoAAAANSUhEUgAAAeQAAAFkCAYAAADxHkghAAAABHNCSVQICAgIfAhkiAAAAAlwSFlz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\n",
      "text/plain": [
       "<matplotlib.figure.Figure at 0x1f55a5d1c50>"
      ]
     },
     "metadata": {},
     "output_type": "display_data"
    }
   ],
   "source": [
    "# 绘制频数分布直方图，分析中信证券的return分布；\n",
    "zxzq = price_change['600030']\n",
    "zxzq.hist(bins=30, figsize=(8,6));"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 27,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "count    362.000000\n",
       "mean       0.000169\n",
       "std        0.018050\n",
       "min       -0.092490\n",
       "2.5%      -0.035270\n",
       "50%        0.000000\n",
       "97.5%      0.032897\n",
       "max        0.100316\n",
       "Name: 600030, dtype: float64"
      ]
     },
     "execution_count": 27,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "zxzq.describe(percentiles=[0.025, 0.5, 0.975])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 30,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
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      "text/plain": [
       "<matplotlib.figure.Figure at 0x1f55a1f42e8>"
      ]
     },
     "metadata": {},
     "output_type": "display_data"
    }
   ],
   "source": [
    "# 画出所有股票的股价分布：\n",
    "_ = price_change.hist(bins=20, sharex=True, figsize=(12,8));"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 4.2 QQ-Plots"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 31,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
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      "text/plain": [
       "<matplotlib.figure.Figure at 0x1f55a66dfd0>"
      ]
     },
     "metadata": {},
     "output_type": "display_data"
    }
   ],
   "source": [
    "# 使用QQ图来验证股价retun分布；\n",
    "import scipy.stats as stats\n",
    "fig = plt.figure(figsize=(7,5))\n",
    "ax = fig.add_subplot(111)\n",
    "stats.probplot(zxzq, dist='norm', plot=ax)   #stats.probplot()用来绘制QQ图；\n",
    "plt.show()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 32,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
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      "text/plain": [
       "<matplotlib.figure.Figure at 0x1f55a53a630>"
      ]
     },
     "metadata": {},
     "output_type": "display_data"
    }
   ],
   "source": [
    ">>> fig = plt.figure()\n",
    ">>> ax = fig.add_subplot(111)\n",
    ">>> x = stats.loggamma.rvs(c=2.5, size=500)\n",
    ">>> stats.probplot(x, dist=stats.loggamma, sparams=(2.5,), plot=ax)\n",
    ">>> ax.set_title(\"Probplot for loggamma dist with shape parameter 2.5\")\n",
    ">>> plt.show()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 5. 股价相关性"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 33,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "date\n",
       "2016-01-04    0.000000\n",
       "2016-01-05    0.002412\n",
       "2016-01-06    0.017544\n",
       "2016-01-07   -0.069334\n",
       "2016-01-08    0.020392\n",
       "Name: close, dtype: float64"
      ]
     },
     "execution_count": 33,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 计算沪深300指数收益\n",
    "hs300_return = hs300['close'].pct_change().fillna(0)\n",
    "hs300_return.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 34,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th>Ticker</th>\n",
       "      <th>000001</th>\n",
       "      <th>600030</th>\n",
       "      <th>600426</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>Date</th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2016-01-04</th>\n",
       "      <td>0.000000</td>\n",
       "      <td>0.000000</td>\n",
       "      <td>0.000000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-05</th>\n",
       "      <td>0.008861</td>\n",
       "      <td>0.009679</td>\n",
       "      <td>0.004622</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-06</th>\n",
       "      <td>0.011386</td>\n",
       "      <td>0.015898</td>\n",
       "      <td>0.032996</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-07</th>\n",
       "      <td>-0.051142</td>\n",
       "      <td>-0.088677</td>\n",
       "      <td>-0.096462</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-08</th>\n",
       "      <td>0.016384</td>\n",
       "      <td>0.029970</td>\n",
       "      <td>0.028732</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "Ticker        000001    600030    600426\n",
       "Date                                    \n",
       "2016-01-04  0.000000  0.000000  0.000000\n",
       "2016-01-05  0.008861  0.009679  0.004622\n",
       "2016-01-06  0.011386  0.015898  0.032996\n",
       "2016-01-07 -0.051142 -0.088677 -0.096462\n",
       "2016-01-08  0.016384  0.029970  0.028732"
      ]
     },
     "execution_count": 34,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "price_change2.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 36,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>hs300</th>\n",
       "      <th>000001</th>\n",
       "      <th>600030</th>\n",
       "      <th>600426</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2016-01-04</th>\n",
       "      <td>0.000000</td>\n",
       "      <td>0.000000</td>\n",
       "      <td>0.000000</td>\n",
       "      <td>0.000000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-05</th>\n",
       "      <td>0.002412</td>\n",
       "      <td>0.008861</td>\n",
       "      <td>0.009679</td>\n",
       "      <td>0.004622</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-06</th>\n",
       "      <td>0.017544</td>\n",
       "      <td>0.011386</td>\n",
       "      <td>0.015898</td>\n",
       "      <td>0.032996</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-07</th>\n",
       "      <td>-0.069334</td>\n",
       "      <td>-0.051142</td>\n",
       "      <td>-0.088677</td>\n",
       "      <td>-0.096462</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-08</th>\n",
       "      <td>0.020392</td>\n",
       "      <td>0.016384</td>\n",
       "      <td>0.029970</td>\n",
       "      <td>0.028732</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "               hs300    000001    600030    600426\n",
       "2016-01-04  0.000000  0.000000  0.000000  0.000000\n",
       "2016-01-05  0.002412  0.008861  0.009679  0.004622\n",
       "2016-01-06  0.017544  0.011386  0.015898  0.032996\n",
       "2016-01-07 -0.069334 -0.051142 -0.088677 -0.096462\n",
       "2016-01-08  0.020392  0.016384  0.029970  0.028732"
      ]
     },
     "execution_count": 36,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 把沪深300的收益拼接到前面得到的大表中\n",
    "return_all = pd.concat([hs300_return, price_change2], axis=1)\n",
    "return_all.rename(columns={'close': 'hs300'}, inplace=True)\n",
    "return_all.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 37,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>hs300</th>\n",
       "      <th>000001</th>\n",
       "      <th>600030</th>\n",
       "      <th>600426</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2016-01-04</th>\n",
       "      <td>1.000000</td>\n",
       "      <td>1.000000</td>\n",
       "      <td>1.000000</td>\n",
       "      <td>1.000000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-05</th>\n",
       "      <td>1.002412</td>\n",
       "      <td>1.008861</td>\n",
       "      <td>1.009679</td>\n",
       "      <td>1.004622</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-06</th>\n",
       "      <td>1.019998</td>\n",
       "      <td>1.020348</td>\n",
       "      <td>1.025730</td>\n",
       "      <td>1.037771</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-07</th>\n",
       "      <td>0.949277</td>\n",
       "      <td>0.968165</td>\n",
       "      <td>0.934772</td>\n",
       "      <td>0.937665</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-08</th>\n",
       "      <td>0.968635</td>\n",
       "      <td>0.984028</td>\n",
       "      <td>0.962787</td>\n",
       "      <td>0.964606</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "               hs300    000001    600030    600426\n",
       "2016-01-04  1.000000  1.000000  1.000000  1.000000\n",
       "2016-01-05  1.002412  1.008861  1.009679  1.004622\n",
       "2016-01-06  1.019998  1.020348  1.025730  1.037771\n",
       "2016-01-07  0.949277  0.968165  0.934772  0.937665\n",
       "2016-01-08  0.968635  0.984028  0.962787  0.964606"
      ]
     },
     "execution_count": 37,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 计算累积收益\n",
    "cumreturn_all = (1 + return_all).cumprod()\n",
    "cumreturn_all.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 38,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
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      "text/plain": [
       "<matplotlib.figure.Figure at 0x1f55a4b34a8>"
      ]
     },
     "metadata": {},
     "output_type": "display_data"
    }
   ],
   "source": [
    "# 累积收益作图\n",
    "cumreturn_all[['hs300', '600030', '600426']].plot(figsize=(8,6));"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 39,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>hs300</th>\n",
       "      <th>000001</th>\n",
       "      <th>600030</th>\n",
       "      <th>600426</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>hs300</th>\n",
       "      <td>1.000000</td>\n",
       "      <td>0.863691</td>\n",
       "      <td>0.879145</td>\n",
       "      <td>0.729017</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>000001</th>\n",
       "      <td>0.863691</td>\n",
       "      <td>1.000000</td>\n",
       "      <td>0.780365</td>\n",
       "      <td>0.611967</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>600030</th>\n",
       "      <td>0.879145</td>\n",
       "      <td>0.780365</td>\n",
       "      <td>1.000000</td>\n",
       "      <td>0.619960</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>600426</th>\n",
       "      <td>0.729017</td>\n",
       "      <td>0.611967</td>\n",
       "      <td>0.619960</td>\n",
       "      <td>1.000000</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "           hs300    000001    600030    600426\n",
       "hs300   1.000000  0.863691  0.879145  0.729017\n",
       "000001  0.863691  1.000000  0.780365  0.611967\n",
       "600030  0.879145  0.780365  1.000000  0.619960\n",
       "600426  0.729017  0.611967  0.619960  1.000000"
      ]
     },
     "execution_count": 39,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 计算相关性\n",
    "corrs = return_all.corr()\n",
    "corrs"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 42,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "hs300     1.000000\n",
       "000001    0.863691\n",
       "600030    0.879145\n",
       "600426    0.729017\n",
       "Name: hs300, dtype: float64"
      ]
     },
     "execution_count": 42,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "corrs.ix['hs300']"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 45,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "<matplotlib.axes._subplots.AxesSubplot at 0x1f55a43d6a0>"
      ]
     },
     "execution_count": 45,
     "metadata": {},
     "output_type": "execute_result"
    },
    {
     "data": {
      "image/png": "iVBORw0KGgoAAAANSUhEUgAAAcQAAAFkCAYAAAC+Q0vxAAAABHNCSVQICAgIfAhkiAAAAAlwSFlz\nAAALEgAACxIB0t1+/AAAHOJJREFUeJzt3X20XXV54PHvPvKSKiRSERzXaLC+PNZRUYsQICTpyIuE\nIikOvgAKLKFGmTXVsQwIYgd8nS5gWqqIQRmwhWqrE83E8rKwmgmJETUq4Mij0S60SzCKQALkjSTz\nxz4XzrrC3Tfss889Z9/vh7UX9+x979nP3lzOc5/f2y527tyJJEnTXWeqA5AkaRiYECVJwoQoSRJg\nQpQkCTAhSpIEmBAlSQJgtybf/JWz5zuno2FnzTl6qkNovUe2bJvqEKaFE096xVSH0HovPuWNRVPv\nXffz/va7VzQW22Q1mhAlSdNDUUx5PqvNJlNJkrBClCT1QVGMfn01+lcgSVIfWCFKkmrrYB+iJEmt\nYIUoSaqtDaNMTYiSpNo6LRhUY0KUJNXWhgpx9FO6JEl9YEKUJAmbTCVJfVC0YNqFCVGSVJuDaiRJ\noh2DakyIkqTaOi1IiKNf40qS1AcmREmSsMlUktQHRQvqKxOiJKm2NgyqGf2ULklSH1ghSpJqa8Mo\nUxOiJKm2NqxUY5OpJElYIUqS+qANS7eN/hVIktQHVoiSpNraMO3ChChJqs1RppIk4ShTSZJawwpR\nkjTUIqIDXAEcCGwBzszMdT3H3wacAzwIXJOZn+3ufz/wBmAP4Iqx/U/GhChJqq3haReLgBmZeWhE\nzAEuBU4AiIh9gQ8BrwEeAG6JiK8BBwCHAYcDTwf+ouokNplKkmoriqLWVmEucCNAZq4BDuo59gfA\nDzLzt5m5A/g2MAc4BrgDWAr8H2B51UlMiJKk2jpFUWurMJOyOXTM9ogYa+H8CfAfImL/iHg68Drg\nGcC+lInzJGAxcF1ETHgiE6IkadhtAPbued3JzEcBMvN+4L3Al4B/ANYCvwHuA27KzK2ZmcBm4NkT\nncSEKEmqraj5T4VVwEKAbh/iHWMHupXia4AjgDcBL+1+/63A6yOiiIjnUlaN9010EgfVSJKG3VLg\nqIhYDRTAGRFxMrBXZi6JCCgrw83ApZn5G2B5RMwDbqMs/s7OzO0TncSEKEmqrcml27qDZRaP231X\nz/GLgIue4Of+266cx4QoSaqtDUu32YcoSRIVFWJEPAu4EDiSctjrA8BK4KLMXN98eJKkUTAd1jK9\nFvgm5Wz/2ZSTI1cC1zcclyRphHSKTq1tGFT1Ic7MzC/0vN4AfD4izm4wJkmSBq4qIa6PiA9SLpnz\nIOXEyIXAPU0HJkkaHdPhAcGnAu8CzqVMhhuA1cBpDcclSdJATZgQM3NzRHyCst9wFnA/cGdmbh1E\ncJKk0dCGaRdVo0yPAz5GuXjqQ5RV4ksj4vzM/PIA4pMkjYA2jDKtajK9AJibmRvGdkTELOAWwIQo\nSQLaUSFWjXXdHXhk3L5NwM5mwpEkaWpUVYhLgLURcSvlKNOZlHMRL286MEmSBqlqUM1VEbEMOJjH\nH9B4cWb+ahDBSZJGQxumXUzYZBoRHWAOsBH4Z+A/AR+NiP0HEJskaUR0iqLWNgyqmkw/Q/nsqecA\nzwI+TZkcPwMc32xokqRR0YZRplWDal6cmWcAJwDPzMzPZuY/Ak9vPjRJkganckXViDi8OxH/yO7r\nFwF7Nh2YJGl0tKHJtCohvhP4i4goMvPn3X2XAuc0G5YkSYNVNcr0/wF/Om73f87MXzQXkiRp1LRh\nlGnVoBoAIuIcyocDPxM4IyJuzMz/2mhkkqSRMSzNnnVM9qmMb6R8WPCxmfky4FXNhSRJ0uBNqkIE\ntlNOvRibkO8oU0nSY9ow7WKyCfHrwDeAUyLiMmB5YxFJkkZOG5pMJ5sQ76Zc1Ps6YAawGfhwU0FJ\nkjRok02Ii4GFwL0NxiJJ0pSZbEL8TWbe3WgkkqSR1fppFxHx0e6Xe0TETcBaus9CzMzzG45NkjQi\npkMfYo77tyRJv6P1FWJmXjuoQCRJo6sN0y4mOzFfkqRWMyFKksTkR5lKkvSkOqPfYmpClCTV1/pB\nNZIkTUYbpl3YhyhJElaIkqQ+aEOTqRWiJElYIUqS+qDjxHxJktrBClGSVFsb+hBNiJKk2tow7cKE\nKEmqrQX50D5ESZLAhChJEtBwk+lZc45u8u0FXLXm5qkOofWu/LPTpjqEaWH28QumOgTVYB+iJEm0\n4wHBJkRJUm1tmHZhH6IkSVghSpL6wD5ESZJwHqIkSa1hhShJqq0NTaZWiJIkYYUoSeoD5yFKkkQ7\nmkxNiJKk2lqQD+1DlCQJTIiSJAE2mUqS+qANa5maECVJtTmoRpIkmh1UExEd4ArgQGALcGZmrus5\nfgrwPmA7cHVmfioidgeuBQ7o7j8rM++a6Dz2IUqSht0iYEZmHgqcB1w67vglwJHA4cD7ImIfYCGw\nW2YeBlwMfKTqJCZESVJtnaKotVWYC9wIkJlrgIPGHb8dmAXMAApgJ/BjYLdudTkT2FZ5Dbt0xZIk\nDd5M4MGe19sjorfL707gu8APgeWZ+QDwEGVz6V3AVcDlVScxIUqSaitq/lNhA7B3z+tOZj4KEBGv\nBI4DXkCZAPeLiJOA9wI3ZeZLKPser42IGROdxIQoSaqtKIpaW4VVlH2CRMQc4I6eYw8Cm4BNmbkd\nWA/sA9zP41Xlb4HdgadNdBJHmUqSht1S4KiIWE3ZR3hGRJwM7JWZSyLi08CtEbEV+ClwDbAHcHVE\nrOx+fX5mPjzRSUyIkqTaOg1Ou8jMHcDicbvv6jl+JXDluONbgTftynlMiJKk2tqwUo19iJIkYYUo\nSeoDK0RJklrCClGSVFuTg2oGxYQoSaqtDU2mJkRJUm0tyIf2IUqSBCZESZIAm0wlSX0wiUc4DT0T\noiSptkk8sWLomRAlSbW1oEC0D1GSJLBClCT1QRv6EK0QJUnCClGS1AeuVCNJEu0YVDNhQoyI24F9\nx+0ugJ2Z+dzGopIkacCqKsQTgX8A5mXmpgHEI0kaQW1oMp1wUE1mrgP+BvjjwYQjSRpFnaLeNgwq\n+xAz8+8HEYgkSVOpMiFGxIHAkcAs4AFgZWZ+u+nAJEkapAmbTCPig8BHgW3AvwKPAv89Ij40gNgk\nSSOiKIpa2zCoqhCPyswjendExN8Ca4ALG4tKkjRShiSn1VK1Us3uEXHAuH0HADsaiUaSNJI6RVFr\nGwZVFeJ7gKURsQewAZgJbAEWNx2YJGl0DEuzZx0TJsTMXAO8OiL2BvYGNmbmxoFEJknSAFWtVPMs\nyr7C19EdZRoRK4GLMnP9AOKTJGkgqvoQrwW+CRwOzAbmAiuB6xuOS5I0Qoqi3jYMqvoQZ2bmF3pe\nbwA+HxFnNxiTJGnEtL4PEVjfnYt4I/AgZT/iQuCepgOTJI2OFuTDyoR4KvAu4FzKZLgBWA2c1nBc\nkiQNVNUo080R8QnKfsNZwP3AnZm5dRDBSZJGw7DMJayjaum244DvAu8H3g58APh+RCwaQGySJA1M\nVZPpBcDczNwwtiMiZgG3AF9uMjBJ0uhoQYFYvXQb8Mi4fZuAnc2EI0nS1KiqEJcAayPiVspRpjMp\n5yJe3nRgkqTR0fppF5l5VUQsAw7m8VGmF2fmrwYRnCRpNLQgH1Y/IBiYAxxFWR0+APxeRHwxM202\nlSQB06BCjIhPUvYz3gBspKwSjwWOAc5sPDpJkgakqkJ8eWbOH7dvWUSsaiogSZKmQtUo005EHNG7\nIyLmA9uaC0mSNGqmw+LepwOXRcT1QAHsAL4HnNVwXJKkEdKGlWqqEuLO7lYA2ykryt26ryVJAoan\nyqujKiF+BjgvM28b2xERc4D/RfmMREmSWjHKtKoPcUZvMgTIzDUNxiNJ0pSoqhB/EBFX87vPQ7y9\n6cAkSRqkqoT4bmAR5XJtMylXqlkOLG04LknSCGlBi2nl0m07KZOfCVCS9KSmQx+iJEnTwmTWMpUk\naUItKBBNiJKk+mwylSSpJawQJUm1taBAtEKUJAmsECVJfdCGPkQToiSpthbkw2YT4iNbfGxi0678\ns9OmOoTWW7zk2qkOYVq4bfHCqQ5BNUyHxz9JklSpBfnQhChJGm4R0QGuAA4EtgBnZua6nuOnAO+j\nfG7v1Zn5qaqfeSKOMpUkDbtFlI8jPBQ4D7h03PFLgCMpn9P7vojYZxI/8ztMiJKk2oqiqLVVmEv5\nGMKxZ/IeNO747cAsYAZQADsn8TO/w4QoSaqtKOptFWZSPpN3zPaI6O3yuxP4LvBDYHlmPjCJn/kd\nJkRJ0rDbQPmA+jGdzHwUICJeCRwHvAA4ANgvIk6a6GeejAlRklRb0SlqbRVWAQsBImIOcEfPsQeB\nTcCmzNwOrAf2qfiZJ+QoU0lSbQ1Pu1gKHBURqyn7CM+IiJOBvTJzSUR8Grg1IrYCPwWuAR4d/zNV\nJzEhSpKGWmbuABaP231Xz/ErgSuf4EfH/8yETIiSpNrasJapfYiSJGGFKEnqgxYUiCZESVJ9bWgy\nNSFKkmprQT60D1GSJDAhSpIE2GQqSeqHFrSZmhAlSbU5qEaSJFpRINqHKEkSWCFKkvpgEk+sGHpW\niJIkYYUoSeqDNvQhmhAlSbW1YZSpTaaSJGGFKEnqgxYUiCZESVJ9NplKktQSJkRJkrDJVJLUBy1o\nMTUhSpLqa0MfoglRklRfCzrgTIiSpNraUCG2IKdLklSfCVGSJGwylST1QQtaTE2IkqT62tCHaEKU\nJNXWgnw4uYQYEc8CZgEPZOZvmw1JkqTBmzAhRsRrgU8CTwMeAvaOiAI4OzNXDyA+SdIoaEGJWFUh\n/k/gjZn5i7EdEfF84J+AQ5oMTJKkQapKiLv3JsOuXwA7G4pHkjSCik77K8SvRsQtwM3Ag8DewDHA\nPzcdmCRJgzThxPzMvBg4B9gE7AtsBs7t7pckCSi7EOtsw2AyK9XsoKwIL6VMisdFxNMbjUqSNFKK\noqi1DYOqUaYfoxw8MxO4F/ge8AjwGeDkxqOTJI2EIclptVT1Ic7PzMMiYi/gjsz8E4CI+HrzoUmS\nNDhVTaadiHh+Zj4EvAUgIp4JzGg8MkmSBqgqIZ4DfCkiOpn5re6+ZcBHmw1LkjRSWjCqZsIm08xc\nCbx23L55jUYkSRo5rZ+H2F3D9ELgSMqBNQ8AK4GLMnN98+FJkkbBkBR5tVQ1mV4LfBM4DJgNzKVM\niNc3HJckaZS0vckUmJmZX+h5vQH4fESc3WBMkiQNXFVCXB8RHwRu5PGl2xYC9zQdmCRJg1SVEE8F\n3gWcS5kMNwCrgdMajkuSNEKGpNWzlqpRppsj4hOU/YazgPuBOzNz6yCCkySNhjaMMp1wUE1EHAd8\nF3g/8HbgA8D3I2LRAGKTJGlgqppMLwDmZuaGsR0RMQu4Bfhyk4FJkkbHsCzQXUflA4IpF/PutQkf\nECxJ6jX6+bAyIS4B1kbErZSjTGdSzkW8vOnAJEkapKpBNVdFxDLgYB4fZXpxZv5qEMFJkkZDG5pM\nJ/OA4DnAMcDrgaOBeREx+lcuSVKPqrVMP0mZNG8ANlJWicdSJsgzG49OkjQS2lAhVvUhvjwz54/b\ntywiVjUVkCRpBE2mvXHITeYBwUf07oiI+cC25kKSJI2aoihqbcOgqkI8HbgsIq6nTJ6zgK9hc6kk\nqWWqKsR5wFpgEWUf4jrgZcABzYYlSdJgVVWI7wYWAMuAN2TmjyPiucBXKFerkSRpaJo966hKiNsy\n8+GI2Aj8DCAzfxkRrlQjSXpcg/kwIjrAFcCBwBbgzMxc1z32HODzPd/+KuA84LPA1ZQtmnsCH87M\nZROdpyohLouIrwB3Assj4ibK+Yj/sqsXJElqr4afdrEImJGZh0bEHOBS4ASAzLyXsiWTiDgU+Ahw\nFeUDKe7LzLdFxO8D36ds7XxSE/YhZubHgcsoc//Pgf2AyzPzvKd+XZIk7ZK5lA+qJzPXAAeN/4bu\ngjF/C7wrM7cD/wRc2D1cAI9WnaSqQiQzVwArJh22JGn6abYPcSbletpjtkfEbpnZm+SOB36YmQmQ\nmQ8BRMTewBcpH184oRZMpZQktdwGypXSxnTGJUOAUykfSPGYiHge8HXg7zLz+qqTmBAlSbUVRb2t\nwipgIUC3D/GOJ/ieg4DVYy8iYn/gZuDczLx6MtdQ2WQqSVKVhqddLAWOiojVlP2BZ0TEycBembkk\nIp4NbMjM3hkQ5wP7ABdGxFhf4rGZuenJTmJClCQNtczcASwet/uunuO/ppxu0fszfw78+a6cx4Qo\nSaqv2WkXA2FClCTV1oaVahxUI0kSVoiSpH4Y/QLRClGSJGi4QjzxpFc0+fYCZh+/YKpDaL3bFi+c\n6hCmhYNf8+apDqH1br+7uUXH2tCHaJOpJKm2hhf3HggToiSpvhZUiPYhSpKEFaIkqQ/a0IdohShJ\nElaIkqR+GP0C0YQoSaqvDaNMbTKVJAkrRElSP7RgUI0JUZJUm6NMJUlqCStESVJ9DqqRJKkdrBAl\nSbW1oQ/RhChJqm/086EJUZJUXxsqRPsQJUnChChJEmCTqSSpH1ow7cKEKEmqrQ19iCZESVJ9LUiI\n9iFKkoQVoiSpD9rQZGqFKEkSVoiSpH5owShTK0RJkrBClCT1QRv6EE2IkqT6TIiSJEFhH6IkSe1g\nQpQkCZtMJUn9YB+iJEmOMpUkqWRClCTJUaaSJLWGCVGSJGwylST1w3ToQ4yIp2Xm9oiYCbwEWJeZ\nDzQfmiRpZLQgIU7YZBoRFwAfjIijgW8DHwC+FRGnDCI4SZIGpapCPAE4BPgGMDczfx0RzwBWANc1\nHJskaURMh3mIO4A9gHuBh7v7tjUakSRp9LRg2kVVQrySsjr8LvDNiPgGsAD4bKNRSZI0YBMmxMy8\nJiL+L3Ak8EvgPuCqzLxzEMFJkkZDUYz+LL4JE2JEzAAWApuBSzJza3f/OzPz0wOIT5KkgahK6Z8D\nnks53eLWiNinu//NjUYlSRotRVFvGwJVfYj7ZeabACLiRGBZRBwJDEf0kqSh0IZRplUV4h4RsS9A\nZv5v4EuU0y32bDowSdII6RT1tiFQlRAvBFZGxP4AmfnXwPeAP2o6MEmSBqlqlOnXgD8ct+8jEXFV\no1FJkjRgVaNM9xi362bgKMC1TCVJj2lDH2LVoJr1lFMuHqEcSPMc4MfATuAPmg1NkjQyWpAQq/oQ\n5wDfAU7IzBcAazLzBZlpMpQkPa7o1NuGQFUf4l0R8VZgSUQsp6wMJUkamIjoAFcABwJbgDMzc13P\n8dcCl1G2ZN4LnJqZm7vH9qNcfvSozLxrovNUpuXM3JiZbwVeBDzvqV2OJKnNik5Ra6uwCJiRmYcC\n5wGXjh2IiAK4CjgjM+cCNwKzu8d2Bz4NbJrMNVQmxIjYPSL+CFgJvPkJBtpIktSksURHZq4BDuo5\n9hLKdbbfGxErgN/PzOweu4TyIRW/nMxJqh4QfBxlqXk+cBrlA4K/HxGLJn8dkqTWa3bptpnAgz2v\nt0fEWJffvsBhwCcoH0Txuoj4jxFxOvDrzLxpspdQNcr0AsoHA28Y2xERs4BbgC9P9iSSpHZreNrF\nBmDvntedzHy0+/V9wLrM/BFARNxIWUH+CbCzu9zoq4DPRcQbMvPeJztJVZPp7pRTLnptwsE1kqTB\nWUX55CUiYg5wR8+xnwF7RcSLuq+PAH6YmfMyc35mLgC+D7x9omQI1RXiEmBtRNxKWa7OpGzLvXwX\nL0aS1GbNTp1YChwVEaspR5KeEREnA3tl5pKIeAdwfXeAzerM/OpTOUmxc+fExV53HdODKcvVDcC3\nM/NXk3nzn1z3JSvJhs0+fsFUh9B6O7Ztm+oQpoWDX+NT5Zp2+90rGmvXfPjfflrr8/4Z//6FUz6z\nfzIpfQ5wDPB64GhgXjcLS5LUGlVrmX6SMmneAGykrBKPpUyQZzYenSRpNLRg6baqPsSXZ+b8cfuW\nRcSqpgKSJGkqVDWZdiLiiN4dETEfsFNFkvSYoihqbcOgqkI8HbgsIq6nTJ6zgK9hc6kkqdeQLNBd\nR9UVzAPWUq4jtxFYB7wMOKDZsCRJI6VT1NuGQFVCfDflWnB/BbwhM18FzAc+1nRgkiQNUlVC3JaZ\nD1NWhz8DyMxf4ko1kqSWqepDXBYRXwHuBJZHxE2U8xH/pfHIJEkjY1gGxtQxYYWYmR/n8Ycu/hzY\nD7g8M88bQGySpFFRdOptQ6CqQiQzVwArBhCLJGlEtb5ClCRpuqisECVJqjQkzZ51jP4VSJLUB1aI\nkqTaiiGZXF+HCVGSVJ+DaiRJagcrRElSbUULBtWYECVJ9bWgybTYudNlSSVJGv0aV5KkPjAhSpKE\nCVGSJMCEKEkSYEKUJAkwIUqSBLR8HmJEnA68tOqBxhHxMmAJ5YOQfwKcmZmPRsRZwDuBR4EPZ+by\niPg94O8pH5a8ETgtM3/d4GUMnYjoAFcABwJbgDO7h64BdgJ3Amdn5o5duYcRMQf4m+733pyZF/Wc\n80XA0sx8xSCucRhExPuBNwB7UN7vFdS/x0cAl3TfY0Vmnts9118Cx3Xf4z2ZedvgrnTq1LnHPe/x\nUuBbwP6ZuTkiXgd8GNgGrAfenpmPdD+P3gU8DfhKZn5oMFepybJCLH0UOD8zD+++Pj4ingP8F+Bw\n4BjgYxGxJ+Uv9B2ZeQTwOeADUxHwFFsEzMjMQ4HzgEuBy4APdO9LAZzwFO7hlcDJwFzgkIh4NUBE\nvA34PPDsAV3flIuIBcBhlPduPvA8+nOP/xp4S2bOAQ6OiFdHxGu65zgEeAvwycFc5dTqwz0mImZS\n/v5v6XnrK4BFmTmP7h/YEfFCyv8mC4CDgT0iYvemr1G7ptUVYteciLiZ8sP0U8Bs4I8pr/1Lmfk/\ngDdm5vaI2AN4DvAg5S/tqszcAmyJiHXAKyk/rP+q+943ABcO9GqGw1zgRoDMXBMRB3X3r+j++wbg\naGA7k7yH3Q+WPTPzpwARcRNwJPA94H7KD6yfNn1hQ+QY4A5gKTATOAc4ixr3uPv1Id3Wj72AWcBD\nwLGUFflO4OcRsVtEPHsatHzUuscR8R3KlqXzga/0vO+CzPxV9+vdgM2Uv8vfAa4F/h3wkczc1uC1\n6SmYDhXiNspf/D8F3gOcQlmFHAE8ANBNhrOBHwL7Aj+g/B/kwZ732Uj5AdK7f2zfdDP+3mwHiu4H\nKjzxvXqy/b37NjzB95KZyzPz4T5fw7DbFzgIOAlYDFwHdGreY7rJcA5lc+C9wL9N8B5tV/ce/yXw\n1cz8Qe+bZuY9ABFxIuUf35/rnmse8A7gjcDlEfHMZi5LT9V0SIhru7/g9wJPp0yIHwduAh77hczM\nuzPzxZTNdpdRfjjv3fM+e1Mm0N79Y/umm/H3pgPs6Hn9RPfqyfZXfe90dR9wU2ZuzcykrDJ6k9RT\nucdAWdVn5gHAWsom7+l67+ve41OBd0TENyhblm4e+4aIeC/wPuD1mbm5e65vZObGzFwP/Ah4SVMX\npqdmOiTE3sVa96T8a/CtlH+5nR4RsyNiWUS8uPs9Gyk/3G8DjoiIGRExC/hDyr+qVwELu997LLBy\nANcwbB67B91q4w7ge90+GXj8vkz6HmbmBmBrRLwwIgrKqn463tsxtwKvj4giIp4LPAP4Wp173H2v\nlRGxT3f/2O/6KuCYiOhExPMpq6TfDOAap1qte5yZL8rMBZm5gPIP7qMBIuICyhaoI3vu4ypgQfc9\nngG8DFg3kKvUpE2HPsReW4DfAmuATZR/0f2csmK8JiK2Ao9QjjK9NyIup/wfogNc0B1B9ing2oi4\nFdhK2fw63SwFjoqI1ZQDD86g/GC9qtsP+yPgi92m6F25h2PNVk+j7NP61kCvaoh0R4rOo/ww7gBn\nA/9KjXucmTsj4hLghojYAtxD+bv+UESsBL7Zc67Wq3uPn+g9I2J/yqbUtZT3GeALmfmpiPgsZWIs\ngA9l5m+bvULtKp92IUkS06PJVJKkSiZESZIwIUqSBJgQJUkCTIiSJAEmREmSABOiJEmACVGSJAD+\nP3HHWhgiCQtpAAAAAElFTkSuQmCC\n",
      "text/plain": [
       "<matplotlib.figure.Figure at 0x1f559eddef0>"
      ]
     },
     "metadata": {},
     "output_type": "display_data"
    }
   ],
   "source": [
    "import seaborn\n",
    "fig = plt.figure(figsize=(8,6))\n",
    "seaborn.heatmap(corrs)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 49,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "<matplotlib.text.Text at 0x1f55a2c1400>"
      ]
     },
     "execution_count": 49,
     "metadata": {},
     "output_type": "execute_result"
    },
    {
     "data": {
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      "text/plain": [
       "<matplotlib.figure.Figure at 0x1f55a499358>"
      ]
     },
     "metadata": {},
     "output_type": "display_data"
    }
   ],
   "source": [
    "plt.figure(figsize =(8,6))\n",
    "plt.title('Stock Correlation')\n",
    "plt.plot(daily_close['600030'], daily_close['000001'], '.')\n",
    "plt.xlabel('600030')\n",
    "plt.ylabel('000001')"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "声明：本资料仅供内部学习交流使用，切勿外传。"
   ]
  }
 ],
 "metadata": {
  "kernelspec": {
   "display_name": "Python 3",
   "language": "python",
   "name": "python3"
  },
  "language_info": {
   "codemirror_mode": {
    "name": "ipython",
    "version": 3
   },
   "file_extension": ".py",
   "mimetype": "text/x-python",
   "name": "python",
   "nbconvert_exporter": "python",
   "pygments_lexer": "ipython3",
   "version": "3.6.0"
  }
 },
 "nbformat": 4,
 "nbformat_minor": 1
}







aqf07.3.ipynb

{
 "cells": [
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "# 金融时间序列分析处理"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 3,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import numpy as np\n",
    "import pandas as pd\n",
    "import datetime\n",
    "from datetime import datetime\n",
    "import matplotlib.pyplot as plt\n",
    "%matplotlib inline \n",
    "import warnings; warnings.simplefilter('ignore') #忽略可能会出现的警告信息，警告并不是错误，可以忽略；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "Framework：四大模块"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 1. Python下的日期格式——Datetime数据及相关转换"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "--datetime  \n",
    "--timedelta：时间差；\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "datetime.datetime.   #tab"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 2,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "2017-08-19 14:23:52.591193\n",
      "<class 'datetime.datetime'>\n"
     ]
    }
   ],
   "source": [
    "now = datetime.datetime.now()\n",
    "print(now)\n",
    "print(type(now))"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 4,
   "metadata": {
    "collapsed": false,
    "scrolled": true
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "2017-08-19 14:24:37.200671\n",
      "<class 'datetime.datetime'>\n"
     ]
    }
   ],
   "source": [
    "now = datetime.now()         #datetime以毫秒形式存储日期和时间；\n",
    "print(now)\n",
    "print(type(now))"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 5,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "2017年8月19日\n"
     ]
    }
   ],
   "source": [
    "print('{}年{}月{}日'.format(now.year, now.month, now.day))      #字符串格式化；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 7,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "datetime.timedelta(0, 51991, 231502)"
      ]
     },
     "execution_count": 7,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "datetime.now() - datetime(2017, 8, 19)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 1.1 时间格式的转换"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 9,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "datetime.datetime(2017, 6, 18, 0, 0)"
      ]
     },
     "execution_count": 9,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "dt_time = datetime(2017, 6, 18)\n",
    "dt_time"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 10,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "<class 'str'>\n",
      "<class 'datetime.datetime'>\n"
     ]
    }
   ],
   "source": [
    "# 把时间格式的数据转换成为str格式的数据；\n",
    "str_time = str(dt_time)\n",
    "print(type(str_time))\n",
    "print(type(dt_time))"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 11,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'2017-06-18 00:00:00'"
      ]
     },
     "execution_count": 11,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "str_time"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 12,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "18/06/2017\n",
      "<class 'str'>\n"
     ]
    }
   ],
   "source": [
    "str_time2 = dt_time.strftime('%d/%m/%Y')       #用.strftime()方法可以调整年月日的格式；f：format；\n",
    "print(str_time2)\n",
    "print(type(str_time2))"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 1.2 将字符串转化为datetime格式3种方法"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "非常重要，如果不是时间类型的数据的话，很多操作是无法完成的；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 14,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "<class 'datetime.datetime'>\n",
      "2017-06-18 00:00:00\n"
     ]
    }
   ],
   "source": [
    "# 方法1\n",
    "dt_str = '2017-06-18'\n",
    "dt_time = datetime.strptime(dt_str, '%Y-%m-%d')     #datetime.strptime(),p:parse:解析；必须要人为说明我日期具体格式；\n",
    "print(type(dt_time)) \n",
    "print(dt_time)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 21,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "<class 'datetime.datetime'>\n",
      "2017-01-06 00:00:00\n"
     ]
    }
   ],
   "source": [
    "# 方法2\n",
    "from dateutil.parser import parse\n",
    "dt_str2 = '01-06-2017'\n",
    "dt_time2 = parse(dt_str2)     #dayfirst = True\n",
    "print(type(dt_time2)) \n",
    "print(dt_time2)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 22,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "0    2017/06/18\n",
       "1    2017/06/19\n",
       "2    2017-06-20\n",
       "3    2017-06-21\n",
       "Name: Course_time, dtype: object"
      ]
     },
     "execution_count": 22,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 方法3\n",
    "str_time = pd.Series(['2017/06/18', '2017/06/19', '2017-06-20', '2017-06-21'], name='Course_time')\n",
    "str_time"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 23,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "0   2017-06-18\n",
       "1   2017-06-19\n",
       "2   2017-06-20\n",
       "3   2017-06-21\n",
       "Name: Course_time, dtype: datetime64[ns]"
      ]
     },
     "execution_count": 23,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "dt_time = pd.to_datetime(str_time)\n",
    "dt_time"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 2. Pandas下的时间格式"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "--timestamp：pandas 最基本的时间日期对象是TimeStamp，这个对象与 datetime 对象保有高度兼容性，可通过.to_datetime() 函数转换。  \n",
    "--DatetimeIndex: pandas下的时间索引格式；  \n",
    "--pd.date_range() 可用于生成指定长度的 DatetimeIndex。参数可以是起始结束日期，或单给一个日期，加一个时间段参数。日期是包含的。  \n",
    "--Period：时期（period）概念不同于前面的时间戳（timestamp），指的是一个时间段。但在使用上并没有太多不同，pd.Period 类的构造函数仍需要一个时间戳，以及一个 freq 参数。\n",
    "\n"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 2.1 DatetimeIndex和TImestamp"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 65,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "[datetime.datetime(2016, 8, 1, 0, 0), datetime.datetime(2016, 8, 2, 0, 0)]"
      ]
     },
     "execution_count": 65,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 使用datetime格式列表创建DatetimeIndex\n",
    "dates = [datetime(2016, 8, 1), datetime(2016, 8, 2)]\n",
    "# dates = ['2016, 8, 1', '2016, 8, 2']\n",
    "# dates = pd.DatetimeIndex(dates)   #把python下的datetime转换成为pandas下的时间索引DatatimeIndex；\n",
    "dates"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 66,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2016-08-01    1.218163\n",
       "2016-08-02   -0.107174\n",
       "dtype: float64"
      ]
     },
     "execution_count": 66,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 如果一个Series创建时参数输入一个datetime列表，那么会自动将其转化为 DatetimeIndex并以其作为索引\n",
    "df = pd.Series(np.random.randn(2), index = dates)\n",
    "df"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 67,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "DatetimeIndex(['2016-08-01', '2016-08-02'], dtype='datetime64[ns]', freq=None)"
      ]
     },
     "execution_count": 67,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.index"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 68,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "Timestamp('2016-08-01 00:00:00')"
      ]
     },
     "execution_count": 68,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.index[0]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 69,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "1.218162724553506"
      ]
     },
     "execution_count": 69,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 使用字符串进行索引\n",
    "df['2016-08-01']"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 70,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2016-08-01    1.218163\n",
       "2016-08-02   -0.107174\n",
       "dtype: float64"
      ]
     },
     "execution_count": 70,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df['2016-08']"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 72,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "DatetimeIndex(['2017-06-18', '2016-06-19', '2016-06-20', 'NaT'], dtype='datetime64[ns]', freq=None)"
      ]
     },
     "execution_count": 72,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 将字符串列表转化为DatetimeIndex\n",
    "date_time = pd.to_datetime(['June 18, 2017', '2016-06-19', \n",
    "                      '2016.6.20', None])\n",
    "date_time"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 74,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2014-08-01   -0.400634\n",
       "2014-08-02    1.305332\n",
       "2014-08-03   -0.739562\n",
       "2014-08-04    0.510509\n",
       "2014-08-05    0.366613\n",
       "Freq: D, dtype: float64"
      ]
     },
     "execution_count": 74,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 创建一个连续10天的DatetimeIndex并以其为索引创建Series. pd.date_range()专门用于生产datetimeIndex；\n",
    "dates = pd.date_range('8/1/2014', periods=10)\n",
    "df = pd.Series(np.random.randn(10), index = dates)\n",
    "df.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 75,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "DatetimeIndex(['2014-08-01', '2014-08-02', '2014-08-03', '2014-08-04',\n",
       "               '2014-08-05', '2014-08-06', '2014-08-07', '2014-08-08',\n",
       "               '2014-08-09', '2014-08-10'],\n",
       "              dtype='datetime64[ns]', freq='D')"
      ]
     },
     "execution_count": 75,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.index"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 2.2 Period"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 80,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "PeriodIndex(['2017-01', '2017-02', '2017-03', '2017-04', '2017-05', '2017-06',\n",
       "             '2017-07', '2017-08', '2017-09', '2017-10', '2017-11', '2017-12'],\n",
       "            dtype='period[M]', freq='M')"
      ]
     },
     "execution_count": 80,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 创建period\n",
    "time_period = pd.period_range('2017-01-01', periods = 12, freq='M')\n",
    "time_period"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 82,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "DatetimeIndex(['2017-01-31', '2017-02-28', '2017-03-31', '2017-04-30',\n",
       "               '2017-05-31', '2017-06-30', '2017-07-31', '2017-08-31',\n",
       "               '2017-09-30', '2017-10-31', '2017-11-30', '2017-12-31'],\n",
       "              dtype='datetime64[ns]', freq='M')"
      ]
     },
     "execution_count": 82,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "date_range = pd.date_range('2017-01-01', periods = 12, freq='M')\n",
    "date_range"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 83,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "PeriodIndex(['2017-02', '2017-03', '2017-04', '2017-05', '2017-06', '2017-07',\n",
       "             '2017-08', '2017-09', '2017-10', '2017-11', '2017-12', '2018-01'],\n",
       "            dtype='period[M]', freq='M')"
      ]
     },
     "execution_count": 83,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# period对象的起始时间和终止时间\n",
    "time_period + 1"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 84,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "PeriodIndex(['2017-01', '2017-02', '2017-03', '2017-04', '2017-05', '2017-06',\n",
       "             '2017-07', '2017-08', '2017-09', '2017-10', '2017-11', '2017-12'],\n",
       "            dtype='period[M]', freq='M')"
      ]
     },
     "execution_count": 84,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 创建PeriodIndex\n",
    "period_index = pd.period_range('1/1/2017', '12/31/2017', freq='M')\n",
    "period_index"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 87,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2017-01   -0.785006\n",
       "2017-02    0.660306\n",
       "2017-03   -0.630585\n",
       "2017-04   -0.974772\n",
       "2017-05    1.154443\n",
       "2017-06    0.405365\n",
       "2017-07    0.616879\n",
       "2017-08   -0.265645\n",
       "2017-09   -0.739943\n",
       "2017-10   -1.614136\n",
       "2017-11    1.707897\n",
       "2017-12    0.052407\n",
       "Freq: M, dtype: float64"
      ]
     },
     "execution_count": 87,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 以PeriodIndex为索引创建Series\n",
    "ps = pd.Series(np.random.randn(12), index = period_index)\n",
    "ps"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 2.3 应用举例"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 91,
   "metadata": {
    "collapsed": false,
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>open</th>\n",
       "      <th>close</th>\n",
       "      <th>high</th>\n",
       "      <th>low</th>\n",
       "      <th>volume</th>\n",
       "      <th>code</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>date</th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2015-01-05</th>\n",
       "      <td>10.688</td>\n",
       "      <td>10.708</td>\n",
       "      <td>10.882</td>\n",
       "      <td>10.427</td>\n",
       "      <td>2860436.0</td>\n",
       "      <td>000001</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2015-01-06</th>\n",
       "      <td>10.594</td>\n",
       "      <td>10.548</td>\n",
       "      <td>10.955</td>\n",
       "      <td>10.394</td>\n",
       "      <td>2166421.0</td>\n",
       "      <td>000001</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2015-01-07</th>\n",
       "      <td>10.400</td>\n",
       "      <td>10.347</td>\n",
       "      <td>10.581</td>\n",
       "      <td>10.227</td>\n",
       "      <td>1700120.0</td>\n",
       "      <td>000001</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2015-01-08</th>\n",
       "      <td>10.360</td>\n",
       "      <td>9.999</td>\n",
       "      <td>10.407</td>\n",
       "      <td>9.959</td>\n",
       "      <td>1407714.0</td>\n",
       "      <td>000001</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2015-01-09</th>\n",
       "      <td>9.959</td>\n",
       "      <td>10.080</td>\n",
       "      <td>10.608</td>\n",
       "      <td>9.832</td>\n",
       "      <td>2508500.0</td>\n",
       "      <td>000001</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "              open   close    high     low     volume    code\n",
       "date                                                         \n",
       "2015-01-05  10.688  10.708  10.882  10.427  2860436.0  000001\n",
       "2015-01-06  10.594  10.548  10.955  10.394  2166421.0  000001\n",
       "2015-01-07  10.400  10.347  10.581  10.227  1700120.0  000001\n",
       "2015-01-08  10.360   9.999  10.407   9.959  1407714.0  000001\n",
       "2015-01-09   9.959  10.080  10.608   9.832  2508500.0  000001"
      ]
     },
     "execution_count": 91,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "import tushare as ts\n",
    "data = ts.get_k_data('000001', '2015-01-01', '2016-12-30')\n",
    "data.index = pd.to_datetime(data['date'])\n",
    "del data['date']\n",
    "data.head(5)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 92,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "<class 'pandas.core.frame.DataFrame'>\n",
      "DatetimeIndex: 488 entries, 2015-01-05 to 2016-12-30\n",
      "Data columns (total 6 columns):\n",
      "open      488 non-null float64\n",
      "close     488 non-null float64\n",
      "high      488 non-null float64\n",
      "low       488 non-null float64\n",
      "volume    488 non-null float64\n",
      "code      488 non-null object\n",
      "dtypes: float64(5), object(1)\n",
      "memory usage: 26.7+ KB\n"
     ]
    }
   ],
   "source": [
    "data.info()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 93,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "date\n",
       "2015-01-05    10.708\n",
       "2015-01-06    10.548\n",
       "2015-01-07    10.347\n",
       "2015-01-08     9.999\n",
       "2015-01-09    10.080\n",
       "Name: close, dtype: float64"
      ]
     },
     "execution_count": 93,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 提取close价格\n",
    "data_close_price = data['close']\n",
    "data_close_price.head(5)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 95,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>open</th>\n",
       "      <th>close</th>\n",
       "      <th>high</th>\n",
       "      <th>low</th>\n",
       "      <th>volume</th>\n",
       "      <th>code</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>date</th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2016-01-04</th>\n",
       "      <td>9.707</td>\n",
       "      <td>9.141</td>\n",
       "      <td>9.731</td>\n",
       "      <td>9.084</td>\n",
       "      <td>563497.0</td>\n",
       "      <td>000001</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-05</th>\n",
       "      <td>9.117</td>\n",
       "      <td>9.222</td>\n",
       "      <td>9.359</td>\n",
       "      <td>9.019</td>\n",
       "      <td>663269.0</td>\n",
       "      <td>000001</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "             open  close   high    low    volume    code\n",
       "date                                                    \n",
       "2016-01-04  9.707  9.141  9.731  9.084  563497.0  000001\n",
       "2016-01-05  9.117  9.222  9.359  9.019  663269.0  000001"
      ]
     },
     "execution_count": 95,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 使用字符串进行切片\n",
    "data['2016-01-01':'2016-01-05']"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 98,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "open       9.707\n",
       "close      9.141\n",
       "high       9.731\n",
       "low        9.084\n",
       "volume    563497\n",
       "code      000001\n",
       "Name: 2016-01-04 00:00:00, dtype: object"
      ]
     },
     "execution_count": 98,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 使用字符串索引返回以列明为索引的Series\n",
    "data.loc['2016-01-04']"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 101,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "9.141"
      ]
     },
     "execution_count": 101,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data_close_price['2016-01-04']     "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 111,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>open</th>\n",
       "      <th>close</th>\n",
       "      <th>high</th>\n",
       "      <th>low</th>\n",
       "      <th>volume</th>\n",
       "      <th>code</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>date</th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2016-02-01</th>\n",
       "      <td>8.073</td>\n",
       "      <td>7.927</td>\n",
       "      <td>8.097</td>\n",
       "      <td>7.879</td>\n",
       "      <td>417732.0</td>\n",
       "      <td>000001</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-02-02</th>\n",
       "      <td>7.927</td>\n",
       "      <td>8.049</td>\n",
       "      <td>8.113</td>\n",
       "      <td>7.911</td>\n",
       "      <td>369104.0</td>\n",
       "      <td>000001</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-02-03</th>\n",
       "      <td>7.968</td>\n",
       "      <td>7.968</td>\n",
       "      <td>8.000</td>\n",
       "      <td>7.903</td>\n",
       "      <td>274572.0</td>\n",
       "      <td>000001</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-02-04</th>\n",
       "      <td>8.000</td>\n",
       "      <td>8.049</td>\n",
       "      <td>8.089</td>\n",
       "      <td>7.992</td>\n",
       "      <td>373099.0</td>\n",
       "      <td>000001</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-02-05</th>\n",
       "      <td>8.057</td>\n",
       "      <td>8.024</td>\n",
       "      <td>8.065</td>\n",
       "      <td>8.016</td>\n",
       "      <td>270893.0</td>\n",
       "      <td>000001</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "             open  close   high    low    volume    code\n",
       "date                                                    \n",
       "2016-02-01  8.073  7.927  8.097  7.879  417732.0  000001\n",
       "2016-02-02  7.927  8.049  8.113  7.911  369104.0  000001\n",
       "2016-02-03  7.968  7.968  8.000  7.903  274572.0  000001\n",
       "2016-02-04  8.000  8.049  8.089  7.992  373099.0  000001\n",
       "2016-02-05  8.057  8.024  8.065  8.016  270893.0  000001"
      ]
     },
     "execution_count": 111,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 使用更高一级的时间（月）进行索引\n",
    "data['2016-02'].head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 112,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>open</th>\n",
       "      <th>close</th>\n",
       "      <th>high</th>\n",
       "      <th>low</th>\n",
       "      <th>volume</th>\n",
       "      <th>code</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>date</th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2016-02-01</th>\n",
       "      <td>8.073</td>\n",
       "      <td>7.927</td>\n",
       "      <td>8.097</td>\n",
       "      <td>7.879</td>\n",
       "      <td>417732.0</td>\n",
       "      <td>000001</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-02-02</th>\n",
       "      <td>7.927</td>\n",
       "      <td>8.049</td>\n",
       "      <td>8.113</td>\n",
       "      <td>7.911</td>\n",
       "      <td>369104.0</td>\n",
       "      <td>000001</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-02-03</th>\n",
       "      <td>7.968</td>\n",
       "      <td>7.968</td>\n",
       "      <td>8.000</td>\n",
       "      <td>7.903</td>\n",
       "      <td>274572.0</td>\n",
       "      <td>000001</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-02-04</th>\n",
       "      <td>8.000</td>\n",
       "      <td>8.049</td>\n",
       "      <td>8.089</td>\n",
       "      <td>7.992</td>\n",
       "      <td>373099.0</td>\n",
       "      <td>000001</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-02-05</th>\n",
       "      <td>8.057</td>\n",
       "      <td>8.024</td>\n",
       "      <td>8.065</td>\n",
       "      <td>8.016</td>\n",
       "      <td>270893.0</td>\n",
       "      <td>000001</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "             open  close   high    low    volume    code\n",
       "date                                                    \n",
       "2016-02-01  8.073  7.927  8.097  7.879  417732.0  000001\n",
       "2016-02-02  7.927  8.049  8.113  7.911  369104.0  000001\n",
       "2016-02-03  7.968  7.968  8.000  7.903  274572.0  000001\n",
       "2016-02-04  8.000  8.049  8.089  7.992  373099.0  000001\n",
       "2016-02-05  8.057  8.024  8.065  8.016  270893.0  000001"
      ]
     },
     "execution_count": 112,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data.ix['2016-02'].head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 107,
   "metadata": {
    "collapsed": false,
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>open</th>\n",
       "      <th>close</th>\n",
       "      <th>high</th>\n",
       "      <th>low</th>\n",
       "      <th>volume</th>\n",
       "      <th>code</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>date</th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2016-02-02</th>\n",
       "      <td>7.927</td>\n",
       "      <td>8.049</td>\n",
       "      <td>8.113</td>\n",
       "      <td>7.911</td>\n",
       "      <td>369104.0</td>\n",
       "      <td>000001</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-02-03</th>\n",
       "      <td>7.968</td>\n",
       "      <td>7.968</td>\n",
       "      <td>8.000</td>\n",
       "      <td>7.903</td>\n",
       "      <td>274572.0</td>\n",
       "      <td>000001</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-02-04</th>\n",
       "      <td>8.000</td>\n",
       "      <td>8.049</td>\n",
       "      <td>8.089</td>\n",
       "      <td>7.992</td>\n",
       "      <td>373099.0</td>\n",
       "      <td>000001</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-02-05</th>\n",
       "      <td>8.057</td>\n",
       "      <td>8.024</td>\n",
       "      <td>8.065</td>\n",
       "      <td>8.016</td>\n",
       "      <td>270893.0</td>\n",
       "      <td>000001</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-02-15</th>\n",
       "      <td>7.814</td>\n",
       "      <td>7.919</td>\n",
       "      <td>7.968</td>\n",
       "      <td>7.806</td>\n",
       "      <td>278499.0</td>\n",
       "      <td>000001</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "             open  close   high    low    volume    code\n",
       "date                                                    \n",
       "2016-02-02  7.927  8.049  8.113  7.911  369104.0  000001\n",
       "2016-02-03  7.968  7.968  8.000  7.903  274572.0  000001\n",
       "2016-02-04  8.000  8.049  8.089  7.992  373099.0  000001\n",
       "2016-02-05  8.057  8.024  8.065  8.016  270893.0  000001\n",
       "2016-02-15  7.814  7.919  7.968  7.806  278499.0  000001"
      ]
     },
     "execution_count": 107,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 使用更高一级的时间（月）和第一级的时间（日）同时进行切片\n",
    "data['2016-01':'2016-02-15'].tail()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 3. 时间序列数据的前后移动"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 113,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "date\n",
       "2015-01-05    10.708\n",
       "2015-01-06    10.548\n",
       "2015-01-07    10.347\n",
       "2015-01-08     9.999\n",
       "2015-01-09    10.080\n",
       "Name: close, dtype: float64"
      ]
     },
     "execution_count": 113,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 回顾数据\n",
    "data_close_price.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 114,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "date\n",
       "2015-01-05       NaN\n",
       "2015-01-06    10.708\n",
       "2015-01-07    10.548\n",
       "2015-01-08    10.347\n",
       "2015-01-09     9.999\n",
       "Name: close, dtype: float64"
      ]
     },
     "execution_count": 114,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 向前平移数据，距离为一个index\n",
    "yes_close_price = data_close_price.shift(1)       #1是往下移动，这是很多同学容易搞错的，那如果是-1的话则是向上移动；\n",
    "yes_close_price.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 115,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "date\n",
       "2015-01-05         NaN\n",
       "2015-01-06   -0.014942\n",
       "2015-01-07   -0.019056\n",
       "2015-01-08   -0.033633\n",
       "2015-01-09    0.008101\n",
       "Name: close, dtype: float64"
      ]
     },
     "execution_count": 115,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 计算收盘价百分比\n",
    "(data_close_price / data_close_price.shift(1) - 1).head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 116,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "date\n",
       "2015-01-05    10.708\n",
       "2015-01-06    10.548\n",
       "Name: close, dtype: float64"
      ]
     },
     "execution_count": 116,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 选取两个数据\n",
    "sample = data_close_price.head(2)\n",
    "sample"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 117,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "date\n",
       "2015-01-05         NaN\n",
       "2015-01-06    0.985058\n",
       "2015-01-07    0.966287\n",
       "2015-01-08    0.933788\n",
       "2015-01-09    0.941352\n",
       "Name: close, dtype: float64"
      ]
     },
     "execution_count": 117,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 计算累积收益率\n",
    "cum_return = (1 + (data_close_price / data_close_price.shift() - 1)).cumprod()\n",
    "cum_return.head()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 4.时间序列数据的频率调整"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 4.1 时间数据的聚合"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 118,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "0.8621964886066497"
      ]
     },
     "execution_count": 118,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 计算某月中每日收益率的平均值1\n",
    "cum_return['2015-02'].mean()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 121,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "date\n",
       "2015-01-31    0.910952\n",
       "2015-02-28    0.862196\n",
       "2015-03-31    0.917903\n",
       "2015-04-30    1.193478\n",
       "2015-05-31    1.200831\n",
       "Freq: M, Name: close, dtype: float64"
      ]
     },
     "execution_count": 121,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 计算某月中每日收益率的平均值2\n",
    "cum_return.resample('M', how= 'mean').head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 122,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>open</th>\n",
       "      <th>high</th>\n",
       "      <th>low</th>\n",
       "      <th>close</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>date</th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2015-01-31</th>\n",
       "      <td>10.708</td>\n",
       "      <td>10.708</td>\n",
       "      <td>9.244</td>\n",
       "      <td>9.311</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2015-02-28</th>\n",
       "      <td>9.110</td>\n",
       "      <td>9.405</td>\n",
       "      <td>9.030</td>\n",
       "      <td>9.351</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2015-03-31</th>\n",
       "      <td>9.378</td>\n",
       "      <td>10.527</td>\n",
       "      <td>8.943</td>\n",
       "      <td>10.527</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2015-04-30</th>\n",
       "      <td>10.668</td>\n",
       "      <td>13.752</td>\n",
       "      <td>10.561</td>\n",
       "      <td>13.509</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2015-05-31</th>\n",
       "      <td>13.363</td>\n",
       "      <td>13.444</td>\n",
       "      <td>12.279</td>\n",
       "      <td>12.393</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "              open    high     low   close\n",
       "date                                      \n",
       "2015-01-31  10.708  10.708   9.244   9.311\n",
       "2015-02-28   9.110   9.405   9.030   9.351\n",
       "2015-03-31   9.378  10.527   8.943  10.527\n",
       "2015-04-30  10.668  13.752  10.561  13.509\n",
       "2015-05-31  13.363  13.444  12.279  12.393"
      ]
     },
     "execution_count": 122,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data_close_price.resample('M', how='ohlc').head()        #升采样和降采用：resample；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 4.2 时间数据的频率转换"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 125,
   "metadata": {
    "collapsed": false,
    "scrolled": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "date\n",
       "2015-01-06    0.985058\n",
       "2015-01-07    0.966287\n",
       "Name: close, dtype: float64"
      ]
     },
     "execution_count": 125,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "sample2 = cum_return[1:3]\n",
    "sample2"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 124,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "date\n",
       "2015-01-06 00:00:00    0.985058\n",
       "2015-01-06 01:00:00         NaN\n",
       "2015-01-06 02:00:00         NaN\n",
       "2015-01-06 03:00:00         NaN\n",
       "2015-01-06 04:00:00         NaN\n",
       "2015-01-06 05:00:00         NaN\n",
       "2015-01-06 06:00:00         NaN\n",
       "2015-01-06 07:00:00         NaN\n",
       "2015-01-06 08:00:00         NaN\n",
       "2015-01-06 09:00:00         NaN\n",
       "2015-01-06 10:00:00         NaN\n",
       "2015-01-06 11:00:00         NaN\n",
       "2015-01-06 12:00:00         NaN\n",
       "2015-01-06 13:00:00         NaN\n",
       "2015-01-06 14:00:00         NaN\n",
       "2015-01-06 15:00:00         NaN\n",
       "2015-01-06 16:00:00         NaN\n",
       "2015-01-06 17:00:00         NaN\n",
       "2015-01-06 18:00:00         NaN\n",
       "2015-01-06 19:00:00         NaN\n",
       "2015-01-06 20:00:00         NaN\n",
       "2015-01-06 21:00:00         NaN\n",
       "2015-01-06 22:00:00         NaN\n",
       "2015-01-06 23:00:00         NaN\n",
       "2015-01-07 00:00:00    0.966287\n",
       "Freq: H, Name: close, dtype: float64"
      ]
     },
     "execution_count": 124,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "sample2_by_hour = sample2.resample('H')\n",
    "sample2_by_hour.head(25)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 128,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "date\n",
       "2015-01-06 00:00:00    0.985058\n",
       "2015-01-06 01:00:00    0.985058\n",
       "2015-01-06 02:00:00    0.985058\n",
       "2015-01-06 03:00:00    0.985058\n",
       "2015-01-06 04:00:00    0.985058\n",
       "2015-01-06 05:00:00    0.985058\n",
       "2015-01-06 06:00:00    0.985058\n",
       "2015-01-06 07:00:00    0.985058\n",
       "2015-01-06 08:00:00    0.985058\n",
       "2015-01-06 09:00:00    0.985058\n",
       "2015-01-06 10:00:00    0.985058\n",
       "2015-01-06 11:00:00    0.985058\n",
       "2015-01-06 12:00:00    0.985058\n",
       "2015-01-06 13:00:00    0.985058\n",
       "2015-01-06 14:00:00    0.985058\n",
       "2015-01-06 15:00:00    0.985058\n",
       "2015-01-06 16:00:00    0.985058\n",
       "2015-01-06 17:00:00    0.985058\n",
       "2015-01-06 18:00:00    0.985058\n",
       "2015-01-06 19:00:00    0.985058\n",
       "2015-01-06 20:00:00    0.985058\n",
       "2015-01-06 21:00:00    0.985058\n",
       "2015-01-06 22:00:00    0.985058\n",
       "2015-01-06 23:00:00    0.985058\n",
       "2015-01-07 00:00:00    0.966287\n",
       "Freq: H, Name: close, dtype: float64"
      ]
     },
     "execution_count": 128,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "sample2_by_hour.fillna(method = 'ffill')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 129,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "date\n",
       "2015-01-06 00:00:00    0.985058\n",
       "2015-01-06 01:00:00    0.984276\n",
       "2015-01-06 02:00:00    0.983494\n",
       "2015-01-06 03:00:00    0.982712\n",
       "2015-01-06 04:00:00    0.981929\n",
       "2015-01-06 05:00:00    0.981147\n",
       "2015-01-06 06:00:00    0.980365\n",
       "2015-01-06 07:00:00    0.979583\n",
       "2015-01-06 08:00:00    0.978801\n",
       "2015-01-06 09:00:00    0.978019\n",
       "2015-01-06 10:00:00    0.977237\n",
       "2015-01-06 11:00:00    0.976455\n",
       "2015-01-06 12:00:00    0.975672\n",
       "2015-01-06 13:00:00    0.974890\n",
       "2015-01-06 14:00:00    0.974108\n",
       "2015-01-06 15:00:00    0.973326\n",
       "2015-01-06 16:00:00    0.972544\n",
       "2015-01-06 17:00:00    0.971762\n",
       "2015-01-06 18:00:00    0.970980\n",
       "2015-01-06 19:00:00    0.970198\n",
       "2015-01-06 20:00:00    0.969415\n",
       "2015-01-06 21:00:00    0.968633\n",
       "2015-01-06 22:00:00    0.967851\n",
       "2015-01-06 23:00:00    0.967069\n",
       "2015-01-07 00:00:00    0.966287\n",
       "Freq: H, Name: close, dtype: float64"
      ]
     },
     "execution_count": 129,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 以线性插值方式填充空值\n",
    "sample2_by_hour.interpolate()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 4.3 数据频率转换的实战应用"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 130,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>time</th>\n",
       "      <th>price</th>\n",
       "      <th>change</th>\n",
       "      <th>volume</th>\n",
       "      <th>amount</th>\n",
       "      <th>type</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>15:00:00</td>\n",
       "      <td>16.70</td>\n",
       "      <td>--</td>\n",
       "      <td>0</td>\n",
       "      <td>0</td>\n",
       "      <td>买盘</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>15:00:00</td>\n",
       "      <td>16.70</td>\n",
       "      <td>--</td>\n",
       "      <td>0</td>\n",
       "      <td>0</td>\n",
       "      <td>买盘</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>14:59:59</td>\n",
       "      <td>16.70</td>\n",
       "      <td>--</td>\n",
       "      <td>63</td>\n",
       "      <td>105210</td>\n",
       "      <td>买盘</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>14:59:57</td>\n",
       "      <td>16.70</td>\n",
       "      <td>0.01</td>\n",
       "      <td>43</td>\n",
       "      <td>71810</td>\n",
       "      <td>买盘</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>4</th>\n",
       "      <td>14:59:54</td>\n",
       "      <td>16.69</td>\n",
       "      <td>-0.01</td>\n",
       "      <td>166</td>\n",
       "      <td>277054</td>\n",
       "      <td>卖盘</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "       time  price change  volume  amount type\n",
       "0  15:00:00  16.70     --       0       0   买盘\n",
       "1  15:00:00  16.70     --       0       0   买盘\n",
       "2  14:59:59  16.70     --      63  105210   买盘\n",
       "3  14:59:57  16.70   0.01      43   71810   买盘\n",
       "4  14:59:54  16.69  -0.01     166  277054   卖盘"
      ]
     },
     "execution_count": 130,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data = ts.get_tick_data('600030','2017-08-18')\n",
    "data.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 131,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>price</th>\n",
       "      <th>change</th>\n",
       "      <th>volume</th>\n",
       "      <th>amount</th>\n",
       "      <th>type</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>time</th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>09:25:03</th>\n",
       "      <td>16.84</td>\n",
       "      <td>16.84</td>\n",
       "      <td>7696</td>\n",
       "      <td>12960064</td>\n",
       "      <td>买盘</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>09:28:42</th>\n",
       "      <td>16.84</td>\n",
       "      <td>--</td>\n",
       "      <td>0</td>\n",
       "      <td>0</td>\n",
       "      <td>买盘</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>09:30:01</th>\n",
       "      <td>16.80</td>\n",
       "      <td>-0.04</td>\n",
       "      <td>1442</td>\n",
       "      <td>2422560</td>\n",
       "      <td>卖盘</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>09:30:04</th>\n",
       "      <td>16.80</td>\n",
       "      <td>--</td>\n",
       "      <td>1895</td>\n",
       "      <td>3183600</td>\n",
       "      <td>卖盘</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>09:30:07</th>\n",
       "      <td>16.81</td>\n",
       "      <td>0.01</td>\n",
       "      <td>2688</td>\n",
       "      <td>4518528</td>\n",
       "      <td>买盘</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>09:30:10</th>\n",
       "      <td>16.78</td>\n",
       "      <td>-0.03</td>\n",
       "      <td>352</td>\n",
       "      <td>590656</td>\n",
       "      <td>卖盘</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>09:30:13</th>\n",
       "      <td>16.78</td>\n",
       "      <td>--</td>\n",
       "      <td>79</td>\n",
       "      <td>132562</td>\n",
       "      <td>卖盘</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>09:30:16</th>\n",
       "      <td>16.79</td>\n",
       "      <td>0.01</td>\n",
       "      <td>166</td>\n",
       "      <td>278714</td>\n",
       "      <td>买盘</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>09:30:19</th>\n",
       "      <td>16.77</td>\n",
       "      <td>-0.02</td>\n",
       "      <td>574</td>\n",
       "      <td>962598</td>\n",
       "      <td>卖盘</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>09:30:22</th>\n",
       "      <td>16.78</td>\n",
       "      <td>0.01</td>\n",
       "      <td>241</td>\n",
       "      <td>404398</td>\n",
       "      <td>中性盘</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "          price change  volume    amount type\n",
       "time                                         \n",
       "09:25:03  16.84  16.84    7696  12960064   买盘\n",
       "09:28:42  16.84     --       0         0   买盘\n",
       "09:30:01  16.80  -0.04    1442   2422560   卖盘\n",
       "09:30:04  16.80     --    1895   3183600   卖盘\n",
       "09:30:07  16.81   0.01    2688   4518528   买盘\n",
       "09:30:10  16.78  -0.03     352    590656   卖盘\n",
       "09:30:13  16.78     --      79    132562   卖盘\n",
       "09:30:16  16.79   0.01     166    278714   买盘\n",
       "09:30:19  16.77  -0.02     574    962598   卖盘\n",
       "09:30:22  16.78   0.01     241    404398  中性盘"
      ]
     },
     "execution_count": 131,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data.set_index('time', inplace = True)\n",
    "data.sort_index(ascending=True, inplace = True)     #对索引进行排序；\n",
    "data.head(10)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 132,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "<class 'pandas.core.frame.DataFrame'>\n",
      "Index: 4110 entries, 09:25:03 to 15:00:00\n",
      "Data columns (total 5 columns):\n",
      "price     4110 non-null float64\n",
      "change    4110 non-null object\n",
      "volume    4110 non-null int64\n",
      "amount    4110 non-null int64\n",
      "type      4110 non-null object\n",
      "dtypes: float64(1), int64(2), object(2)\n",
      "memory usage: 192.7+ KB\n"
     ]
    }
   ],
   "source": [
    "data.info()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 133,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "data.index = pd.to_datetime(data.index)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 134,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "<class 'pandas.core.frame.DataFrame'>\n",
      "DatetimeIndex: 4110 entries, 2017-08-19 09:25:03 to 2017-08-19 15:00:00\n",
      "Data columns (total 5 columns):\n",
      "price     4110 non-null float64\n",
      "change    4110 non-null object\n",
      "volume    4110 non-null int64\n",
      "amount    4110 non-null int64\n",
      "type      4110 non-null object\n",
      "dtypes: float64(1), int64(2), object(2)\n",
      "memory usage: 192.7+ KB\n"
     ]
    }
   ],
   "source": [
    "data.info()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 136,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>price</th>\n",
       "      <th>volume</th>\n",
       "      <th>amount</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>time</th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2017-08-19 09:25:00</th>\n",
       "      <td>16.840000</td>\n",
       "      <td>3848.000000</td>\n",
       "      <td>6.480032e+06</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-08-19 09:30:00</th>\n",
       "      <td>16.782700</td>\n",
       "      <td>353.340000</td>\n",
       "      <td>5.931655e+05</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-08-19 09:35:00</th>\n",
       "      <td>16.780505</td>\n",
       "      <td>158.656566</td>\n",
       "      <td>2.662220e+05</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-08-19 09:40:00</th>\n",
       "      <td>16.784000</td>\n",
       "      <td>88.440000</td>\n",
       "      <td>1.484336e+05</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-08-19 09:45:00</th>\n",
       "      <td>16.811237</td>\n",
       "      <td>130.896907</td>\n",
       "      <td>2.200446e+05</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-08-19 09:50:00</th>\n",
       "      <td>16.806146</td>\n",
       "      <td>70.312500</td>\n",
       "      <td>1.181785e+05</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-08-19 09:55:00</th>\n",
       "      <td>16.786702</td>\n",
       "      <td>146.361702</td>\n",
       "      <td>2.456697e+05</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-08-19 10:00:00</th>\n",
       "      <td>16.774719</td>\n",
       "      <td>58.584270</td>\n",
       "      <td>9.825688e+04</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-08-19 10:05:00</th>\n",
       "      <td>16.796977</td>\n",
       "      <td>102.058140</td>\n",
       "      <td>1.714395e+05</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-08-19 10:10:00</th>\n",
       "      <td>16.800430</td>\n",
       "      <td>84.559140</td>\n",
       "      <td>1.420706e+05</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "                         price       volume        amount\n",
       "time                                                     \n",
       "2017-08-19 09:25:00  16.840000  3848.000000  6.480032e+06\n",
       "2017-08-19 09:30:00  16.782700   353.340000  5.931655e+05\n",
       "2017-08-19 09:35:00  16.780505   158.656566  2.662220e+05\n",
       "2017-08-19 09:40:00  16.784000    88.440000  1.484336e+05\n",
       "2017-08-19 09:45:00  16.811237   130.896907  2.200446e+05\n",
       "2017-08-19 09:50:00  16.806146    70.312500  1.181785e+05\n",
       "2017-08-19 09:55:00  16.786702   146.361702  2.456697e+05\n",
       "2017-08-19 10:00:00  16.774719    58.584270  9.825688e+04\n",
       "2017-08-19 10:05:00  16.796977   102.058140  1.714395e+05\n",
       "2017-08-19 10:10:00  16.800430    84.559140  1.420706e+05"
      ]
     },
     "execution_count": 136,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data_5m = data.resample('5T')\n",
    "data_5m.head(10)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 139,
   "metadata": {
    "collapsed": false,
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>open</th>\n",
       "      <th>high</th>\n",
       "      <th>low</th>\n",
       "      <th>close</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>time</th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2017-08-19 09:25:00</th>\n",
       "      <td>16.84</td>\n",
       "      <td>16.84</td>\n",
       "      <td>16.84</td>\n",
       "      <td>16.84</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-08-19 09:26:00</th>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-08-19 09:27:00</th>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-08-19 09:28:00</th>\n",
       "      <td>16.84</td>\n",
       "      <td>16.84</td>\n",
       "      <td>16.84</td>\n",
       "      <td>16.84</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-08-19 09:29:00</th>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-08-19 09:30:00</th>\n",
       "      <td>16.80</td>\n",
       "      <td>16.81</td>\n",
       "      <td>16.74</td>\n",
       "      <td>16.74</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-08-19 09:31:00</th>\n",
       "      <td>16.74</td>\n",
       "      <td>16.78</td>\n",
       "      <td>16.74</td>\n",
       "      <td>16.78</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-08-19 09:32:00</th>\n",
       "      <td>16.79</td>\n",
       "      <td>16.80</td>\n",
       "      <td>16.79</td>\n",
       "      <td>16.80</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-08-19 09:33:00</th>\n",
       "      <td>16.80</td>\n",
       "      <td>16.81</td>\n",
       "      <td>16.79</td>\n",
       "      <td>16.79</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-08-19 09:34:00</th>\n",
       "      <td>16.79</td>\n",
       "      <td>16.79</td>\n",
       "      <td>16.78</td>\n",
       "      <td>16.78</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "                      open   high    low  close\n",
       "time                                           \n",
       "2017-08-19 09:25:00  16.84  16.84  16.84  16.84\n",
       "2017-08-19 09:26:00    NaN    NaN    NaN    NaN\n",
       "2017-08-19 09:27:00    NaN    NaN    NaN    NaN\n",
       "2017-08-19 09:28:00  16.84  16.84  16.84  16.84\n",
       "2017-08-19 09:29:00    NaN    NaN    NaN    NaN\n",
       "2017-08-19 09:30:00  16.80  16.81  16.74  16.74\n",
       "2017-08-19 09:31:00  16.74  16.78  16.74  16.78\n",
       "2017-08-19 09:32:00  16.79  16.80  16.79  16.80\n",
       "2017-08-19 09:33:00  16.80  16.81  16.79  16.79\n",
       "2017-08-19 09:34:00  16.79  16.79  16.78  16.78"
      ]
     },
     "execution_count": 139,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data_5m = data['price'].resample('1T',how='ohlc')\n",
    "data_5m.head(10)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "声明：本资料仅供内部学习交流使用，切勿外传。"
   ]
  }
 ],
 "metadata": {
  "kernelspec": {
   "display_name": "Python 3",
   "language": "python",
   "name": "python3"
  },
  "language_info": {
   "codemirror_mode": {
    "name": "ipython",
    "version": 3
   },
   "file_extension": ".py",
   "mimetype": "text/x-python",
   "name": "python",
   "nbconvert_exporter": "python",
   "pygments_lexer": "ipython3",
   "version": "3.6.0"
  }
 },
 "nbformat": 4,
 "nbformat_minor": 1
}







aqf07.4.ipynb

{
 "cells": [
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "# 金融数据分析和处理实战案例"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "slideshow": {
     "slide_type": "slide"
    }
   },
   "source": [
    "### 1. 一些简单的金融应用和分析"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 20,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import numpy as np\n",
    "import pandas as pd\n",
    "%matplotlib inline\n",
    "import matplotlib.pyplot as plt\n",
    "import seaborn as sns\n",
    "import tushare as ts\n",
    "import warnings; warnings.simplefilter('ignore') #忽略可能会出现的警告信息，警告并不是错误，可以忽略；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "hs300 = ts.get_k_data('hs300',start ='2015-01-01', end = '2017-06-30')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "hs300.set_index('date', inplace = True)\n",
    "hs300.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "hs300['close'].plot(figsize=(8, 5), grid=True, title = 'HS300 Close Price')    #必背；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "hs300['return'] = np.log(hs300['close'] / hs300['close'].shift(1))       #必背；SMA；连续收益的计算方法；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "hs300[['close', 'return']].tail()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "hs300[['close', 'return']].plot(subplots=True,\n",
    "                              figsize=(10, 8))"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "# 计算股价的移动平均，必背；SMA策略；      .rolling(window=).mean()\n",
    "hs300['SMA20'] = hs300['close'].rolling(window=20).mean()\n",
    "hs300.tail()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "# 用talib计算移动平均；talib：技术分析package；\n",
    "import talib as ta\n",
    "hs300['SMA20_ta'] = ta.SMA(np.asarray(hs300['close']),20)      #talib的数据结构有些指标只支持Ndarray格式；\n",
    "hs300.tail()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "hs300.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "hs300[['close','SMA20']].plot(figsize = (8,6))"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "hs300['SMA60'] = hs300['close'].rolling(window=60, min_periods=5).mean()\n",
    "hs300.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "hs300[['close','SMA20','SMA60']].plot(figsize = (8,6))"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "hs300['Upper'],hs300['middle'],hs300['Lower'] = ta.BBANDS(np.asarray(hs300['close']), timeperiod = 20, nbdevup = 2 , nbdevdn = 2, matype = 0) \n",
    "hs300[['close','Upper','middle','Lower']].plot(figsize = (10,6))"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import math\n",
    "hs300['Mov_Vol'] = hs300['return'].rolling(window=252, min_periods = 60).std() * math.sqrt(252)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "hs300[['close', 'Mov_Vol', 'return']].plot(subplots=True,figsize=(10,8), grid=True)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 2. 爬取Tushare数据并做选股条件分析"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 4,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "['601611',\n",
       " '300024',\n",
       " '601919',\n",
       " '002195',\n",
       " '600150',\n",
       " '000060',\n",
       " '601800',\n",
       " '600570',\n",
       " '000778',\n",
       " '002292']"
      ]
     },
     "execution_count": 4,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "import tushare as ts\n",
    "# 获取沪深300股票代码列表\n",
    "hs300 = ts.get_hs300s()['code'].tolist()        #tolist()：把数据转成list；\n",
    "hs300[:10]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 5,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "list"
      ]
     },
     "execution_count": 5,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "type(hs300)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 7,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>name</th>\n",
       "      <th>industry</th>\n",
       "      <th>area</th>\n",
       "      <th>pe</th>\n",
       "      <th>outstanding</th>\n",
       "      <th>totals</th>\n",
       "      <th>totalAssets</th>\n",
       "      <th>liquidAssets</th>\n",
       "      <th>fixedAssets</th>\n",
       "      <th>reserved</th>\n",
       "      <th>...</th>\n",
       "      <th>bvps</th>\n",
       "      <th>pb</th>\n",
       "      <th>timeToMarket</th>\n",
       "      <th>undp</th>\n",
       "      <th>perundp</th>\n",
       "      <th>rev</th>\n",
       "      <th>profit</th>\n",
       "      <th>gpr</th>\n",
       "      <th>npr</th>\n",
       "      <th>holders</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>code</th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>002892</th>\n",
       "      <td>N科力尔</td>\n",
       "      <td>电气设备</td>\n",
       "      <td>湖南</td>\n",
       "      <td>29.21</td>\n",
       "      <td>0.18</td>\n",
       "      <td>0.84</td>\n",
       "      <td>45364.44</td>\n",
       "      <td>27348.35</td>\n",
       "      <td>16422.97</td>\n",
       "      <td>10559.05</td>\n",
       "      <td>...</td>\n",
       "      <td>4.08</td>\n",
       "      <td>6.20</td>\n",
       "      <td>20170817</td>\n",
       "      <td>8897.21</td>\n",
       "      <td>1.06</td>\n",
       "      <td>0.00</td>\n",
       "      <td>0.00</td>\n",
       "      <td>28.04</td>\n",
       "      <td>12.92</td>\n",
       "      <td>37145</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>603776</th>\n",
       "      <td>N永安行</td>\n",
       "      <td>公共交通</td>\n",
       "      <td>江苏</td>\n",
       "      <td>30.24</td>\n",
       "      <td>0.24</td>\n",
       "      <td>0.96</td>\n",
       "      <td>151001.23</td>\n",
       "      <td>80017.61</td>\n",
       "      <td>13221.05</td>\n",
       "      <td>18186.32</td>\n",
       "      <td>...</td>\n",
       "      <td>8.35</td>\n",
       "      <td>4.63</td>\n",
       "      <td>20170817</td>\n",
       "      <td>32058.58</td>\n",
       "      <td>3.34</td>\n",
       "      <td>0.00</td>\n",
       "      <td>0.00</td>\n",
       "      <td>28.31</td>\n",
       "      <td>12.93</td>\n",
       "      <td>25199</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>601326</th>\n",
       "      <td>秦港股份</td>\n",
       "      <td>港口</td>\n",
       "      <td>河北</td>\n",
       "      <td>16.80</td>\n",
       "      <td>5.58</td>\n",
       "      <td>55.87</td>\n",
       "      <td>2604904.25</td>\n",
       "      <td>378642.06</td>\n",
       "      <td>1140481.38</td>\n",
       "      <td>450637.81</td>\n",
       "      <td>...</td>\n",
       "      <td>2.40</td>\n",
       "      <td>1.55</td>\n",
       "      <td>20170816</td>\n",
       "      <td>144972.61</td>\n",
       "      <td>0.26</td>\n",
       "      <td>0.00</td>\n",
       "      <td>0.00</td>\n",
       "      <td>38.15</td>\n",
       "      <td>18.18</td>\n",
       "      <td>423429</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>002175</th>\n",
       "      <td>东方网络</td>\n",
       "      <td>电器仪表</td>\n",
       "      <td>广西</td>\n",
       "      <td>66.28</td>\n",
       "      <td>5.18</td>\n",
       "      <td>7.54</td>\n",
       "      <td>311620.25</td>\n",
       "      <td>129172.56</td>\n",
       "      <td>14333.55</td>\n",
       "      <td>52518.11</td>\n",
       "      <td>...</td>\n",
       "      <td>1.98</td>\n",
       "      <td>5.65</td>\n",
       "      <td>20071012</td>\n",
       "      <td>19157.17</td>\n",
       "      <td>0.25</td>\n",
       "      <td>71.40</td>\n",
       "      <td>885.07</td>\n",
       "      <td>54.90</td>\n",
       "      <td>16.63</td>\n",
       "      <td>66546</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>002194</th>\n",
       "      <td>武汉凡谷</td>\n",
       "      <td>通信设备</td>\n",
       "      <td>湖北</td>\n",
       "      <td>0.00</td>\n",
       "      <td>5.22</td>\n",
       "      <td>5.65</td>\n",
       "      <td>243919.77</td>\n",
       "      <td>178515.31</td>\n",
       "      <td>45737.78</td>\n",
       "      <td>82533.31</td>\n",
       "      <td>...</td>\n",
       "      <td>3.12</td>\n",
       "      <td>2.84</td>\n",
       "      <td>20071207</td>\n",
       "      <td>17823.45</td>\n",
       "      <td>0.32</td>\n",
       "      <td>-13.15</td>\n",
       "      <td>-4962.80</td>\n",
       "      <td>-10.51</td>\n",
       "      <td>-29.61</td>\n",
       "      <td>35108</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "<p>5 rows × 22 columns</p>\n",
       "</div>"
      ],
      "text/plain": [
       "        name industry area     pe  outstanding  totals  totalAssets  \\\n",
       "code                                                                  \n",
       "002892  N科力尔     电气设备   湖南  29.21         0.18    0.84     45364.44   \n",
       "603776  N永安行     公共交通   江苏  30.24         0.24    0.96    151001.23   \n",
       "601326  秦港股份       港口   河北  16.80         5.58   55.87   2604904.25   \n",
       "002175  东方网络     电器仪表   广西  66.28         5.18    7.54    311620.25   \n",
       "002194  武汉凡谷     通信设备   湖北   0.00         5.22    5.65    243919.77   \n",
       "\n",
       "        liquidAssets  fixedAssets   reserved   ...     bvps    pb  \\\n",
       "code                                           ...                  \n",
       "002892      27348.35     16422.97   10559.05   ...     4.08  6.20   \n",
       "603776      80017.61     13221.05   18186.32   ...     8.35  4.63   \n",
       "601326     378642.06   1140481.38  450637.81   ...     2.40  1.55   \n",
       "002175     129172.56     14333.55   52518.11   ...     1.98  5.65   \n",
       "002194     178515.31     45737.78   82533.31   ...     3.12  2.84   \n",
       "\n",
       "        timeToMarket       undp  perundp    rev   profit    gpr    npr  \\\n",
       "code                                                                     \n",
       "002892      20170817    8897.21     1.06   0.00     0.00  28.04  12.92   \n",
       "603776      20170817   32058.58     3.34   0.00     0.00  28.31  12.93   \n",
       "601326      20170816  144972.61     0.26   0.00     0.00  38.15  18.18   \n",
       "002175      20071012   19157.17     0.25  71.40   885.07  54.90  16.63   \n",
       "002194      20071207   17823.45     0.32 -13.15 -4962.80 -10.51 -29.61   \n",
       "\n",
       "        holders  \n",
       "code             \n",
       "002892    37145  \n",
       "603776    25199  \n",
       "601326   423429  \n",
       "002175    66546  \n",
       "002194    35108  \n",
       "\n",
       "[5 rows x 22 columns]"
      ]
     },
     "execution_count": 7,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 获取基本面数据\n",
    "# rev: 收入同比（%）  profit：利润同比（%）  npr: 净利润率（%）\n",
    "stock_basics = ts.get_stock_basics()\n",
    "stock_basics.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 8,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "<class 'pandas.core.frame.DataFrame'>\n",
      "Index: 3355 entries, 002892 to 603500\n",
      "Data columns (total 22 columns):\n",
      "name                3355 non-null object\n",
      "industry            3351 non-null object\n",
      "area                3351 non-null object\n",
      "pe                  3355 non-null float64\n",
      "outstanding         3355 non-null float64\n",
      "totals              3355 non-null float64\n",
      "totalAssets         3355 non-null float64\n",
      "liquidAssets        3355 non-null float64\n",
      "fixedAssets         3355 non-null float64\n",
      "reserved            3355 non-null float64\n",
      "reservedPerShare    3355 non-null float64\n",
      "esp                 3355 non-null float64\n",
      "bvps                3355 non-null float64\n",
      "pb                  3355 non-null float64\n",
      "timeToMarket        3355 non-null int64\n",
      "undp                3355 non-null float64\n",
      "perundp             3355 non-null float64\n",
      "rev                 3355 non-null float64\n",
      "profit              3355 non-null float64\n",
      "gpr                 3355 non-null float64\n",
      "npr                 3355 non-null float64\n",
      "holders             3355 non-null int64\n",
      "dtypes: float64(17), int64(2), object(3)\n",
      "memory usage: 602.9+ KB\n"
     ]
    }
   ],
   "source": [
    "stock_basics.info()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 10,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>index</th>\n",
       "      <th>code</th>\n",
       "      <th>name</th>\n",
       "      <th>industry</th>\n",
       "      <th>area</th>\n",
       "      <th>pe</th>\n",
       "      <th>outstanding</th>\n",
       "      <th>totals</th>\n",
       "      <th>totalAssets</th>\n",
       "      <th>liquidAssets</th>\n",
       "      <th>...</th>\n",
       "      <th>bvps</th>\n",
       "      <th>pb</th>\n",
       "      <th>timeToMarket</th>\n",
       "      <th>undp</th>\n",
       "      <th>perundp</th>\n",
       "      <th>rev</th>\n",
       "      <th>profit</th>\n",
       "      <th>gpr</th>\n",
       "      <th>npr</th>\n",
       "      <th>holders</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>0</td>\n",
       "      <td>002892</td>\n",
       "      <td>N科力尔</td>\n",
       "      <td>电气设备</td>\n",
       "      <td>湖南</td>\n",
       "      <td>29.21</td>\n",
       "      <td>0.18</td>\n",
       "      <td>0.84</td>\n",
       "      <td>45364.44</td>\n",
       "      <td>27348.35</td>\n",
       "      <td>...</td>\n",
       "      <td>4.08</td>\n",
       "      <td>6.20</td>\n",
       "      <td>20170817</td>\n",
       "      <td>8897.21</td>\n",
       "      <td>1.06</td>\n",
       "      <td>0.00</td>\n",
       "      <td>0.00</td>\n",
       "      <td>28.04</td>\n",
       "      <td>12.92</td>\n",
       "      <td>37145</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>1</td>\n",
       "      <td>603776</td>\n",
       "      <td>N永安行</td>\n",
       "      <td>公共交通</td>\n",
       "      <td>江苏</td>\n",
       "      <td>30.24</td>\n",
       "      <td>0.24</td>\n",
       "      <td>0.96</td>\n",
       "      <td>151001.23</td>\n",
       "      <td>80017.61</td>\n",
       "      <td>...</td>\n",
       "      <td>8.35</td>\n",
       "      <td>4.63</td>\n",
       "      <td>20170817</td>\n",
       "      <td>32058.58</td>\n",
       "      <td>3.34</td>\n",
       "      <td>0.00</td>\n",
       "      <td>0.00</td>\n",
       "      <td>28.31</td>\n",
       "      <td>12.93</td>\n",
       "      <td>25199</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>2</td>\n",
       "      <td>601326</td>\n",
       "      <td>秦港股份</td>\n",
       "      <td>港口</td>\n",
       "      <td>河北</td>\n",
       "      <td>16.80</td>\n",
       "      <td>5.58</td>\n",
       "      <td>55.87</td>\n",
       "      <td>2604904.25</td>\n",
       "      <td>378642.06</td>\n",
       "      <td>...</td>\n",
       "      <td>2.40</td>\n",
       "      <td>1.55</td>\n",
       "      <td>20170816</td>\n",
       "      <td>144972.61</td>\n",
       "      <td>0.26</td>\n",
       "      <td>0.00</td>\n",
       "      <td>0.00</td>\n",
       "      <td>38.15</td>\n",
       "      <td>18.18</td>\n",
       "      <td>423429</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>3</td>\n",
       "      <td>002175</td>\n",
       "      <td>东方网络</td>\n",
       "      <td>电器仪表</td>\n",
       "      <td>广西</td>\n",
       "      <td>66.28</td>\n",
       "      <td>5.18</td>\n",
       "      <td>7.54</td>\n",
       "      <td>311620.25</td>\n",
       "      <td>129172.56</td>\n",
       "      <td>...</td>\n",
       "      <td>1.98</td>\n",
       "      <td>5.65</td>\n",
       "      <td>20071012</td>\n",
       "      <td>19157.17</td>\n",
       "      <td>0.25</td>\n",
       "      <td>71.40</td>\n",
       "      <td>885.07</td>\n",
       "      <td>54.90</td>\n",
       "      <td>16.63</td>\n",
       "      <td>66546</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>4</th>\n",
       "      <td>4</td>\n",
       "      <td>002194</td>\n",
       "      <td>武汉凡谷</td>\n",
       "      <td>通信设备</td>\n",
       "      <td>湖北</td>\n",
       "      <td>0.00</td>\n",
       "      <td>5.22</td>\n",
       "      <td>5.65</td>\n",
       "      <td>243919.77</td>\n",
       "      <td>178515.31</td>\n",
       "      <td>...</td>\n",
       "      <td>3.12</td>\n",
       "      <td>2.84</td>\n",
       "      <td>20071207</td>\n",
       "      <td>17823.45</td>\n",
       "      <td>0.32</td>\n",
       "      <td>-13.15</td>\n",
       "      <td>-4962.80</td>\n",
       "      <td>-10.51</td>\n",
       "      <td>-29.61</td>\n",
       "      <td>35108</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "<p>5 rows × 24 columns</p>\n",
       "</div>"
      ],
      "text/plain": [
       "   index    code  name industry area     pe  outstanding  totals  totalAssets  \\\n",
       "0      0  002892  N科力尔     电气设备   湖南  29.21         0.18    0.84     45364.44   \n",
       "1      1  603776  N永安行     公共交通   江苏  30.24         0.24    0.96    151001.23   \n",
       "2      2  601326  秦港股份       港口   河北  16.80         5.58   55.87   2604904.25   \n",
       "3      3  002175  东方网络     电器仪表   广西  66.28         5.18    7.54    311620.25   \n",
       "4      4  002194  武汉凡谷     通信设备   湖北   0.00         5.22    5.65    243919.77   \n",
       "\n",
       "   liquidAssets   ...     bvps    pb  timeToMarket       undp  perundp    rev  \\\n",
       "0      27348.35   ...     4.08  6.20      20170817    8897.21     1.06   0.00   \n",
       "1      80017.61   ...     8.35  4.63      20170817   32058.58     3.34   0.00   \n",
       "2     378642.06   ...     2.40  1.55      20170816  144972.61     0.26   0.00   \n",
       "3     129172.56   ...     1.98  5.65      20071012   19157.17     0.25  71.40   \n",
       "4     178515.31   ...     3.12  2.84      20071207   17823.45     0.32 -13.15   \n",
       "\n",
       "    profit    gpr    npr  holders  \n",
       "0     0.00  28.04  12.92    37145  \n",
       "1     0.00  28.31  12.93    25199  \n",
       "2     0.00  38.15  18.18   423429  \n",
       "3   885.07  54.90  16.63    66546  \n",
       "4 -4962.80 -10.51 -29.61    35108  \n",
       "\n",
       "[5 rows x 24 columns]"
      ]
     },
     "execution_count": 10,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "stock_basics.reset_index(inplace=True)      #reset_index重置dataFrame的索引\n",
    "stock_basics.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 11,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>code</th>\n",
       "      <th>name</th>\n",
       "      <th>industry</th>\n",
       "      <th>pe</th>\n",
       "      <th>pb</th>\n",
       "      <th>esp</th>\n",
       "      <th>rev</th>\n",
       "      <th>profit</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>29</th>\n",
       "      <td>601611</td>\n",
       "      <td>中国核建</td>\n",
       "      <td>建筑施工</td>\n",
       "      <td>72.49</td>\n",
       "      <td>3.68</td>\n",
       "      <td>0.042</td>\n",
       "      <td>4.92</td>\n",
       "      <td>21.65</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>36</th>\n",
       "      <td>300024</td>\n",
       "      <td>机器人</td>\n",
       "      <td>专用机械</td>\n",
       "      <td>100.50</td>\n",
       "      <td>6.23</td>\n",
       "      <td>0.113</td>\n",
       "      <td>15.47</td>\n",
       "      <td>6.67</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>56</th>\n",
       "      <td>601919</td>\n",
       "      <td>中远海控</td>\n",
       "      <td>水运</td>\n",
       "      <td>74.69</td>\n",
       "      <td>4.29</td>\n",
       "      <td>0.026</td>\n",
       "      <td>48.15</td>\n",
       "      <td>106.06</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>57</th>\n",
       "      <td>002195</td>\n",
       "      <td>二三四五</td>\n",
       "      <td>软件服务</td>\n",
       "      <td>34.33</td>\n",
       "      <td>4.25</td>\n",
       "      <td>0.064</td>\n",
       "      <td>11.50</td>\n",
       "      <td>123.87</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>60</th>\n",
       "      <td>600150</td>\n",
       "      <td>中国船舶</td>\n",
       "      <td>船舶</td>\n",
       "      <td>0.00</td>\n",
       "      <td>2.39</td>\n",
       "      <td>-0.052</td>\n",
       "      <td>-29.80</td>\n",
       "      <td>-162.17</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "      code  name industry      pe    pb    esp    rev  profit\n",
       "29  601611  中国核建     建筑施工   72.49  3.68  0.042   4.92   21.65\n",
       "36  300024   机器人     专用机械  100.50  6.23  0.113  15.47    6.67\n",
       "56  601919  中远海控       水运   74.69  4.29  0.026  48.15  106.06\n",
       "57  002195  二三四五     软件服务   34.33  4.25  0.064  11.50  123.87\n",
       "60  600150  中国船舶       船舶    0.00  2.39 -0.052 -29.80 -162.17"
      ]
     },
     "execution_count": 11,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "#isin():数据过滤的方法；从stcok_basics这张大表格里面把hs300的这300只股票代码给挑选出来；\n",
    "data1 = stock_basics.loc[stock_basics['code'].isin(hs300),        \n",
    "                         ['code', 'name', 'industry', 'pe', 'pb', 'esp','rev', 'profit',]]\n",
    "data1.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 13,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>代码</th>\n",
       "      <th>名称</th>\n",
       "      <th>行业</th>\n",
       "      <th>PE</th>\n",
       "      <th>PB</th>\n",
       "      <th>EPS</th>\n",
       "      <th>收入%</th>\n",
       "      <th>利润%</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>29</th>\n",
       "      <td>601611</td>\n",
       "      <td>中国核建</td>\n",
       "      <td>建筑施工</td>\n",
       "      <td>72.49</td>\n",
       "      <td>3.68</td>\n",
       "      <td>0.042</td>\n",
       "      <td>4.92</td>\n",
       "      <td>21.65</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>36</th>\n",
       "      <td>300024</td>\n",
       "      <td>机器人</td>\n",
       "      <td>专用机械</td>\n",
       "      <td>100.50</td>\n",
       "      <td>6.23</td>\n",
       "      <td>0.113</td>\n",
       "      <td>15.47</td>\n",
       "      <td>6.67</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>56</th>\n",
       "      <td>601919</td>\n",
       "      <td>中远海控</td>\n",
       "      <td>水运</td>\n",
       "      <td>74.69</td>\n",
       "      <td>4.29</td>\n",
       "      <td>0.026</td>\n",
       "      <td>48.15</td>\n",
       "      <td>106.06</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>57</th>\n",
       "      <td>002195</td>\n",
       "      <td>二三四五</td>\n",
       "      <td>软件服务</td>\n",
       "      <td>34.33</td>\n",
       "      <td>4.25</td>\n",
       "      <td>0.064</td>\n",
       "      <td>11.50</td>\n",
       "      <td>123.87</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>60</th>\n",
       "      <td>600150</td>\n",
       "      <td>中国船舶</td>\n",
       "      <td>船舶</td>\n",
       "      <td>0.00</td>\n",
       "      <td>2.39</td>\n",
       "      <td>-0.052</td>\n",
       "      <td>-29.80</td>\n",
       "      <td>-162.17</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "        代码    名称    行业      PE    PB    EPS    收入%     利润%\n",
       "29  601611  中国核建  建筑施工   72.49  3.68  0.042   4.92   21.65\n",
       "36  300024   机器人  专用机械  100.50  6.23  0.113  15.47    6.67\n",
       "56  601919  中远海控    水运   74.69  4.29  0.026  48.15  106.06\n",
       "57  002195  二三四五  软件服务   34.33  4.25  0.064  11.50  123.87\n",
       "60  600150  中国船舶    船舶    0.00  2.39 -0.052 -29.80 -162.17"
      ]
     },
     "execution_count": 13,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data1.columns = ['代码','名称', '行业', 'PE', 'PB', 'EPS', '收入%', '利润%']\n",
    "data1.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 14,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "[Getting data:]#######################################################"
     ]
    },
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>code</th>\n",
       "      <th>name</th>\n",
       "      <th>roe</th>\n",
       "      <th>net_profit_ratio</th>\n",
       "      <th>gross_profit_rate</th>\n",
       "      <th>net_profits</th>\n",
       "      <th>eps</th>\n",
       "      <th>business_income</th>\n",
       "      <th>bips</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>600423</td>\n",
       "      <td>*ST柳化</td>\n",
       "      <td>215.12</td>\n",
       "      <td>10.30</td>\n",
       "      <td>-1.3970</td>\n",
       "      <td>40.6863</td>\n",
       "      <td>0.1018</td>\n",
       "      <td>394.6887</td>\n",
       "      <td>0.9883</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>600306</td>\n",
       "      <td>商业城</td>\n",
       "      <td>71.97</td>\n",
       "      <td>71.48</td>\n",
       "      <td>17.3030</td>\n",
       "      <td>171.9346</td>\n",
       "      <td>0.9651</td>\n",
       "      <td>240.5080</td>\n",
       "      <td>1.3501</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>000717</td>\n",
       "      <td>韶钢松山</td>\n",
       "      <td>26.83</td>\n",
       "      <td>3.19</td>\n",
       "      <td>6.2247</td>\n",
       "      <td>168.1588</td>\n",
       "      <td>0.0695</td>\n",
       "      <td>5268.7636</td>\n",
       "      <td>2.1776</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>600133</td>\n",
       "      <td>东湖高新</td>\n",
       "      <td>26.81</td>\n",
       "      <td>55.22</td>\n",
       "      <td>11.6396</td>\n",
       "      <td>686.8356</td>\n",
       "      <td>1.0828</td>\n",
       "      <td>1243.7266</td>\n",
       "      <td>1.9609</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>4</th>\n",
       "      <td>600354</td>\n",
       "      <td>敦煌种业</td>\n",
       "      <td>23.40</td>\n",
       "      <td>302.21</td>\n",
       "      <td>25.0654</td>\n",
       "      <td>273.7035</td>\n",
       "      <td>0.5185</td>\n",
       "      <td>90.5655</td>\n",
       "      <td>0.1715</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "     code   name     roe  net_profit_ratio  gross_profit_rate  net_profits  \\\n",
       "0  600423  *ST柳化  215.12             10.30            -1.3970      40.6863   \n",
       "1  600306    商业城   71.97             71.48            17.3030     171.9346   \n",
       "2  000717   韶钢松山   26.83              3.19             6.2247     168.1588   \n",
       "3  600133   东湖高新   26.81             55.22            11.6396     686.8356   \n",
       "4  600354   敦煌种业   23.40            302.21            25.0654     273.7035   \n",
       "\n",
       "      eps  business_income    bips  \n",
       "0  0.1018         394.6887  0.9883  \n",
       "1  0.9651         240.5080  1.3501  \n",
       "2  0.0695        5268.7636  2.1776  \n",
       "3  1.0828        1243.7266  1.9609  \n",
       "4  0.5185          90.5655  0.1715  "
      ]
     },
     "execution_count": 14,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 获取盈利能力数据\n",
    "stock_profit = ts.get_profit_data(2017,1)\n",
    "stock_profit.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 15,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "data2 = stock_profit.loc[stock_profit['code'].isin(hs300), ['code', 'roe', 'gross_profit_rate', 'net_profit_ratio']]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 17,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>代码</th>\n",
       "      <th>ROE</th>\n",
       "      <th>毛利率</th>\n",
       "      <th>净利率</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>18</th>\n",
       "      <td>002027</td>\n",
       "      <td>12.20</td>\n",
       "      <td>67.60</td>\n",
       "      <td>45.72</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>21</th>\n",
       "      <td>600309</td>\n",
       "      <td>11.26</td>\n",
       "      <td>39.23</td>\n",
       "      <td>19.94</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>25</th>\n",
       "      <td>002714</td>\n",
       "      <td>10.72</td>\n",
       "      <td>40.47</td>\n",
       "      <td>34.55</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>34</th>\n",
       "      <td>002304</td>\n",
       "      <td>9.52</td>\n",
       "      <td>61.23</td>\n",
       "      <td>36.14</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>61</th>\n",
       "      <td>600519</td>\n",
       "      <td>7.74</td>\n",
       "      <td>91.16</td>\n",
       "      <td>46.00</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "        代码    ROE    毛利率    净利率\n",
       "18  002027  12.20  67.60  45.72\n",
       "21  600309  11.26  39.23  19.94\n",
       "25  002714  10.72  40.47  34.55\n",
       "34  002304   9.52  61.23  36.14\n",
       "61  600519   7.74  91.16  46.00"
      ]
     },
     "execution_count": 17,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data2.columns = ['代码', 'ROE', '毛利率', '净利率']\n",
    "data2 = round(data2,2)\n",
    "data2.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 18,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "[Getting data:]#######################################################"
     ]
    },
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>代码</th>\n",
       "      <th>NI%</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>20</th>\n",
       "      <td>601225</td>\n",
       "      <td>3805.27</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>33</th>\n",
       "      <td>000725</td>\n",
       "      <td>2443.31</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>42</th>\n",
       "      <td>000778</td>\n",
       "      <td>1948.33</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>46</th>\n",
       "      <td>000425</td>\n",
       "      <td>1780.52</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>50</th>\n",
       "      <td>601600</td>\n",
       "      <td>1579.24</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "        代码      NI%\n",
       "20  601225  3805.27\n",
       "33  000725  2443.31\n",
       "42  000778  1948.33\n",
       "46  000425  1780.52\n",
       "50  601600  1579.24"
      ]
     },
     "execution_count": 18,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 获取成长能力数据\n",
    "# nprg:净利润增长率（%）  nav:净资产增长率\n",
    "stock_growth = ts.get_growth_data(2017,1)\n",
    "data3 = stock_growth.loc[stock_growth['code'].isin(hs300), ['code', 'nprg']]\n",
    "data3.columns = ['代码', 'NI%', ]\n",
    "data3 = round(data3,2)\n",
    "data3.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 23,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>代码</th>\n",
       "      <th>名称</th>\n",
       "      <th>行业</th>\n",
       "      <th>PE</th>\n",
       "      <th>PB</th>\n",
       "      <th>EPS</th>\n",
       "      <th>收入%</th>\n",
       "      <th>利润%</th>\n",
       "      <th>ROE</th>\n",
       "      <th>毛利率</th>\n",
       "      <th>净利率</th>\n",
       "      <th>NI%</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>601611</td>\n",
       "      <td>中国核建</td>\n",
       "      <td>建筑施工</td>\n",
       "      <td>72.49</td>\n",
       "      <td>3.68</td>\n",
       "      <td>0.042</td>\n",
       "      <td>4.92</td>\n",
       "      <td>21.65</td>\n",
       "      <td>1.26</td>\n",
       "      <td>8.40</td>\n",
       "      <td>1.37</td>\n",
       "      <td>27.00</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>300024</td>\n",
       "      <td>机器人</td>\n",
       "      <td>专用机械</td>\n",
       "      <td>100.50</td>\n",
       "      <td>6.23</td>\n",
       "      <td>0.113</td>\n",
       "      <td>15.47</td>\n",
       "      <td>6.67</td>\n",
       "      <td>1.03</td>\n",
       "      <td>32.67</td>\n",
       "      <td>12.84</td>\n",
       "      <td>3.41</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>601919</td>\n",
       "      <td>中远海控</td>\n",
       "      <td>水运</td>\n",
       "      <td>74.69</td>\n",
       "      <td>4.29</td>\n",
       "      <td>0.026</td>\n",
       "      <td>48.15</td>\n",
       "      <td>106.06</td>\n",
       "      <td>1.43</td>\n",
       "      <td>7.69</td>\n",
       "      <td>1.34</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>002195</td>\n",
       "      <td>二三四五</td>\n",
       "      <td>软件服务</td>\n",
       "      <td>34.33</td>\n",
       "      <td>4.25</td>\n",
       "      <td>0.064</td>\n",
       "      <td>11.50</td>\n",
       "      <td>123.87</td>\n",
       "      <td>3.09</td>\n",
       "      <td>90.00</td>\n",
       "      <td>49.84</td>\n",
       "      <td>124.06</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>4</th>\n",
       "      <td>600150</td>\n",
       "      <td>中国船舶</td>\n",
       "      <td>船舶</td>\n",
       "      <td>0.00</td>\n",
       "      <td>2.39</td>\n",
       "      <td>-0.052</td>\n",
       "      <td>-29.80</td>\n",
       "      <td>-162.17</td>\n",
       "      <td>-0.48</td>\n",
       "      <td>10.56</td>\n",
       "      <td>-1.75</td>\n",
       "      <td>-319.53</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "       代码    名称    行业      PE    PB    EPS    收入%     利润%   ROE    毛利率    净利率  \\\n",
       "0  601611  中国核建  建筑施工   72.49  3.68  0.042   4.92   21.65  1.26   8.40   1.37   \n",
       "1  300024   机器人  专用机械  100.50  6.23  0.113  15.47    6.67  1.03  32.67  12.84   \n",
       "2  601919  中远海控    水运   74.69  4.29  0.026  48.15  106.06  1.43   7.69   1.34   \n",
       "3  002195  二三四五  软件服务   34.33  4.25  0.064  11.50  123.87  3.09  90.00  49.84   \n",
       "4  600150  中国船舶    船舶    0.00  2.39 -0.052 -29.80 -162.17 -0.48  10.56  -1.75   \n",
       "\n",
       "      NI%  \n",
       "0   27.00  \n",
       "1    3.41  \n",
       "2     NaN  \n",
       "3  124.06  \n",
       "4 -319.53  "
      ]
     },
     "execution_count": 23,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "from functools import reduce\n",
    "\n",
    "# 数据合并\n",
    "merge = lambda x,y: pd.merge(x, y, how='left', on='代码')     #定义了merge函数；\n",
    "data = reduce(merge, [data1, data2, data3])\n",
    "data.drop_duplicates(inplace=True)\n",
    "data.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 21,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>代码</th>\n",
       "      <th>名称</th>\n",
       "      <th>行业</th>\n",
       "      <th>PE</th>\n",
       "      <th>PB</th>\n",
       "      <th>EPS</th>\n",
       "      <th>收入%</th>\n",
       "      <th>利润%</th>\n",
       "      <th>ROE</th>\n",
       "      <th>毛利率</th>\n",
       "      <th>净利率</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>601611</td>\n",
       "      <td>中国核建</td>\n",
       "      <td>建筑施工</td>\n",
       "      <td>72.49</td>\n",
       "      <td>3.68</td>\n",
       "      <td>0.042</td>\n",
       "      <td>4.92</td>\n",
       "      <td>21.65</td>\n",
       "      <td>1.26</td>\n",
       "      <td>8.40</td>\n",
       "      <td>1.37</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>300024</td>\n",
       "      <td>机器人</td>\n",
       "      <td>专用机械</td>\n",
       "      <td>100.50</td>\n",
       "      <td>6.23</td>\n",
       "      <td>0.113</td>\n",
       "      <td>15.47</td>\n",
       "      <td>6.67</td>\n",
       "      <td>1.03</td>\n",
       "      <td>32.67</td>\n",
       "      <td>12.84</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>601919</td>\n",
       "      <td>中远海控</td>\n",
       "      <td>水运</td>\n",
       "      <td>74.69</td>\n",
       "      <td>4.29</td>\n",
       "      <td>0.026</td>\n",
       "      <td>48.15</td>\n",
       "      <td>106.06</td>\n",
       "      <td>1.43</td>\n",
       "      <td>7.69</td>\n",
       "      <td>1.34</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>002195</td>\n",
       "      <td>二三四五</td>\n",
       "      <td>软件服务</td>\n",
       "      <td>34.33</td>\n",
       "      <td>4.25</td>\n",
       "      <td>0.064</td>\n",
       "      <td>11.50</td>\n",
       "      <td>123.87</td>\n",
       "      <td>3.09</td>\n",
       "      <td>90.00</td>\n",
       "      <td>49.84</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>4</th>\n",
       "      <td>600150</td>\n",
       "      <td>中国船舶</td>\n",
       "      <td>船舶</td>\n",
       "      <td>0.00</td>\n",
       "      <td>2.39</td>\n",
       "      <td>-0.052</td>\n",
       "      <td>-29.80</td>\n",
       "      <td>-162.17</td>\n",
       "      <td>-0.48</td>\n",
       "      <td>10.56</td>\n",
       "      <td>-1.75</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "       代码    名称    行业      PE    PB    EPS    收入%     利润%   ROE    毛利率    净利率\n",
       "0  601611  中国核建  建筑施工   72.49  3.68  0.042   4.92   21.65  1.26   8.40   1.37\n",
       "1  300024   机器人  专用机械  100.50  6.23  0.113  15.47    6.67  1.03  32.67  12.84\n",
       "2  601919  中远海控    水运   74.69  4.29  0.026  48.15  106.06  1.43   7.69   1.34\n",
       "3  002195  二三四五  软件服务   34.33  4.25  0.064  11.50  123.87  3.09  90.00  49.84\n",
       "4  600150  中国船舶    船舶    0.00  2.39 -0.052 -29.80 -162.17 -0.48  10.56  -1.75"
      ]
     },
     "execution_count": 21,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "hs300 = pd.merge(data1,data2, how='left', on='代码')\n",
    "hs300.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 22,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>代码</th>\n",
       "      <th>名称</th>\n",
       "      <th>行业</th>\n",
       "      <th>PE</th>\n",
       "      <th>PB</th>\n",
       "      <th>EPS</th>\n",
       "      <th>收入%</th>\n",
       "      <th>利润%</th>\n",
       "      <th>ROE</th>\n",
       "      <th>毛利率</th>\n",
       "      <th>净利率</th>\n",
       "      <th>NI%</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>601611</td>\n",
       "      <td>中国核建</td>\n",
       "      <td>建筑施工</td>\n",
       "      <td>72.49</td>\n",
       "      <td>3.68</td>\n",
       "      <td>0.042</td>\n",
       "      <td>4.92</td>\n",
       "      <td>21.65</td>\n",
       "      <td>1.26</td>\n",
       "      <td>8.40</td>\n",
       "      <td>1.37</td>\n",
       "      <td>27.00</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>300024</td>\n",
       "      <td>机器人</td>\n",
       "      <td>专用机械</td>\n",
       "      <td>100.50</td>\n",
       "      <td>6.23</td>\n",
       "      <td>0.113</td>\n",
       "      <td>15.47</td>\n",
       "      <td>6.67</td>\n",
       "      <td>1.03</td>\n",
       "      <td>32.67</td>\n",
       "      <td>12.84</td>\n",
       "      <td>3.41</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>601919</td>\n",
       "      <td>中远海控</td>\n",
       "      <td>水运</td>\n",
       "      <td>74.69</td>\n",
       "      <td>4.29</td>\n",
       "      <td>0.026</td>\n",
       "      <td>48.15</td>\n",
       "      <td>106.06</td>\n",
       "      <td>1.43</td>\n",
       "      <td>7.69</td>\n",
       "      <td>1.34</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>002195</td>\n",
       "      <td>二三四五</td>\n",
       "      <td>软件服务</td>\n",
       "      <td>34.33</td>\n",
       "      <td>4.25</td>\n",
       "      <td>0.064</td>\n",
       "      <td>11.50</td>\n",
       "      <td>123.87</td>\n",
       "      <td>3.09</td>\n",
       "      <td>90.00</td>\n",
       "      <td>49.84</td>\n",
       "      <td>124.06</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>4</th>\n",
       "      <td>600150</td>\n",
       "      <td>中国船舶</td>\n",
       "      <td>船舶</td>\n",
       "      <td>0.00</td>\n",
       "      <td>2.39</td>\n",
       "      <td>-0.052</td>\n",
       "      <td>-29.80</td>\n",
       "      <td>-162.17</td>\n",
       "      <td>-0.48</td>\n",
       "      <td>10.56</td>\n",
       "      <td>-1.75</td>\n",
       "      <td>-319.53</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "       代码    名称    行业      PE    PB    EPS    收入%     利润%   ROE    毛利率    净利率  \\\n",
       "0  601611  中国核建  建筑施工   72.49  3.68  0.042   4.92   21.65  1.26   8.40   1.37   \n",
       "1  300024   机器人  专用机械  100.50  6.23  0.113  15.47    6.67  1.03  32.67  12.84   \n",
       "2  601919  中远海控    水运   74.69  4.29  0.026  48.15  106.06  1.43   7.69   1.34   \n",
       "3  002195  二三四五  软件服务   34.33  4.25  0.064  11.50  123.87  3.09  90.00  49.84   \n",
       "4  600150  中国船舶    船舶    0.00  2.39 -0.052 -29.80 -162.17 -0.48  10.56  -1.75   \n",
       "\n",
       "      NI%  \n",
       "0   27.00  \n",
       "1    3.41  \n",
       "2     NaN  \n",
       "3  124.06  \n",
       "4 -319.53  "
      ]
     },
     "execution_count": 22,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "hs300 = pd.merge(hs300,data3, how='left', on='代码')\n",
    "hs300.drop_duplicates(inplace=True)             #去除重复数据；drop_duplicates()\n",
    "hs300.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 24,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>代码</th>\n",
       "      <th>名称</th>\n",
       "      <th>行业</th>\n",
       "      <th>PE</th>\n",
       "      <th>PB</th>\n",
       "      <th>EPS</th>\n",
       "      <th>收入%</th>\n",
       "      <th>利润%</th>\n",
       "      <th>ROE</th>\n",
       "      <th>毛利率</th>\n",
       "      <th>净利率</th>\n",
       "      <th>NI%</th>\n",
       "      <th>估值系数</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>601611</td>\n",
       "      <td>中国核建</td>\n",
       "      <td>建筑施工</td>\n",
       "      <td>72.49</td>\n",
       "      <td>3.68</td>\n",
       "      <td>0.04</td>\n",
       "      <td>4.92</td>\n",
       "      <td>21.65</td>\n",
       "      <td>1.26</td>\n",
       "      <td>8.40</td>\n",
       "      <td>1.37</td>\n",
       "      <td>27.00</td>\n",
       "      <td>266.76</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>300024</td>\n",
       "      <td>机器人</td>\n",
       "      <td>专用机械</td>\n",
       "      <td>100.50</td>\n",
       "      <td>6.23</td>\n",
       "      <td>0.11</td>\n",
       "      <td>15.47</td>\n",
       "      <td>6.67</td>\n",
       "      <td>1.03</td>\n",
       "      <td>32.67</td>\n",
       "      <td>12.84</td>\n",
       "      <td>3.41</td>\n",
       "      <td>626.12</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>601919</td>\n",
       "      <td>中远海控</td>\n",
       "      <td>水运</td>\n",
       "      <td>74.69</td>\n",
       "      <td>4.29</td>\n",
       "      <td>0.03</td>\n",
       "      <td>48.15</td>\n",
       "      <td>106.06</td>\n",
       "      <td>1.43</td>\n",
       "      <td>7.69</td>\n",
       "      <td>1.34</td>\n",
       "      <td>NaN</td>\n",
       "      <td>320.42</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>002195</td>\n",
       "      <td>二三四五</td>\n",
       "      <td>软件服务</td>\n",
       "      <td>34.33</td>\n",
       "      <td>4.25</td>\n",
       "      <td>0.06</td>\n",
       "      <td>11.50</td>\n",
       "      <td>123.87</td>\n",
       "      <td>3.09</td>\n",
       "      <td>90.00</td>\n",
       "      <td>49.84</td>\n",
       "      <td>124.06</td>\n",
       "      <td>145.90</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>4</th>\n",
       "      <td>600150</td>\n",
       "      <td>中国船舶</td>\n",
       "      <td>船舶</td>\n",
       "      <td>0.00</td>\n",
       "      <td>2.39</td>\n",
       "      <td>-0.05</td>\n",
       "      <td>-29.80</td>\n",
       "      <td>-162.17</td>\n",
       "      <td>-0.48</td>\n",
       "      <td>10.56</td>\n",
       "      <td>-1.75</td>\n",
       "      <td>-319.53</td>\n",
       "      <td>0.00</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "       代码    名称    行业      PE    PB   EPS    收入%     利润%   ROE    毛利率    净利率  \\\n",
       "0  601611  中国核建  建筑施工   72.49  3.68  0.04   4.92   21.65  1.26   8.40   1.37   \n",
       "1  300024   机器人  专用机械  100.50  6.23  0.11  15.47    6.67  1.03  32.67  12.84   \n",
       "2  601919  中远海控    水运   74.69  4.29  0.03  48.15  106.06  1.43   7.69   1.34   \n",
       "3  002195  二三四五  软件服务   34.33  4.25  0.06  11.50  123.87  3.09  90.00  49.84   \n",
       "4  600150  中国船舶    船舶    0.00  2.39 -0.05 -29.80 -162.17 -0.48  10.56  -1.75   \n",
       "\n",
       "      NI%    估值系数  \n",
       "0   27.00  266.76  \n",
       "1    3.41  626.12  \n",
       "2     NaN  320.42  \n",
       "3  124.06  145.90  \n",
       "4 -319.53    0.00  "
      ]
     },
     "execution_count": 24,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 根据已有列计算新数据\n",
    "data['估值系数'] = data['PE'] * data['PB']\n",
    "data = round(data,2)\n",
    "data.head(5)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 25,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "#条件选股；\n",
    "data_filtered = data.loc[(data['估值系数'] < 60) & (data['ROE'] > 5),\n",
    "                     ['代码', '名称', 'PE', 'PB', '估值系数', 'ROE', '收入%']]\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 26,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>代码</th>\n",
       "      <th>名称</th>\n",
       "      <th>PE</th>\n",
       "      <th>PB</th>\n",
       "      <th>估值系数</th>\n",
       "      <th>ROE</th>\n",
       "      <th>收入%</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>14</th>\n",
       "      <td>600115</td>\n",
       "      <td>东方航空</td>\n",
       "      <td>9.04</td>\n",
       "      <td>2.03</td>\n",
       "      <td>18.35</td>\n",
       "      <td>5.62</td>\n",
       "      <td>4.26</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>33</th>\n",
       "      <td>603885</td>\n",
       "      <td>吉祥航空</td>\n",
       "      <td>15.95</td>\n",
       "      <td>3.33</td>\n",
       "      <td>53.11</td>\n",
       "      <td>5.22</td>\n",
       "      <td>22.02</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>44</th>\n",
       "      <td>600309</td>\n",
       "      <td>万华化学</td>\n",
       "      <td>9.71</td>\n",
       "      <td>4.49</td>\n",
       "      <td>43.60</td>\n",
       "      <td>11.26</td>\n",
       "      <td>95.82</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>45</th>\n",
       "      <td>002065</td>\n",
       "      <td>东华软件</td>\n",
       "      <td>17.57</td>\n",
       "      <td>1.81</td>\n",
       "      <td>31.80</td>\n",
       "      <td>5.22</td>\n",
       "      <td>21.61</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>76</th>\n",
       "      <td>600688</td>\n",
       "      <td>上海石化</td>\n",
       "      <td>9.35</td>\n",
       "      <td>2.70</td>\n",
       "      <td>25.24</td>\n",
       "      <td>7.22</td>\n",
       "      <td>36.26</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "        代码    名称     PE    PB   估值系数    ROE    收入%\n",
       "14  600115  东方航空   9.04  2.03  18.35   5.62   4.26\n",
       "33  603885  吉祥航空  15.95  3.33  53.11   5.22  22.02\n",
       "44  600309  万华化学   9.71  4.49  43.60  11.26  95.82\n",
       "45  002065  东华软件  17.57  1.81  31.80   5.22  21.61\n",
       "76  600688  上海石化   9.35  2.70  25.24   7.22  36.26"
      ]
     },
     "execution_count": 26,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data_filtered.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 27,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "筛选结果共 16 只个股\n"
     ]
    }
   ],
   "source": [
    "print('筛选结果共 %d 只个股' % len(data_filtered))     #占位符格式化；format格式化；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 28,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>代码</th>\n",
       "      <th>名称</th>\n",
       "      <th>PE</th>\n",
       "      <th>PB</th>\n",
       "      <th>估值系数</th>\n",
       "      <th>ROE</th>\n",
       "      <th>收入%</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>125</th>\n",
       "      <td>000625</td>\n",
       "      <td>长安汽车</td>\n",
       "      <td>6.83</td>\n",
       "      <td>1.43</td>\n",
       "      <td>9.77</td>\n",
       "      <td>5.22</td>\n",
       "      <td>-8.64</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>274</th>\n",
       "      <td>600177</td>\n",
       "      <td>雅戈尔</td>\n",
       "      <td>7.21</td>\n",
       "      <td>1.58</td>\n",
       "      <td>11.39</td>\n",
       "      <td>5.47</td>\n",
       "      <td>-38.93</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>152</th>\n",
       "      <td>601225</td>\n",
       "      <td>陕西煤业</td>\n",
       "      <td>7.31</td>\n",
       "      <td>2.09</td>\n",
       "      <td>15.28</td>\n",
       "      <td>7.13</td>\n",
       "      <td>110.22</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>14</th>\n",
       "      <td>600115</td>\n",
       "      <td>东方航空</td>\n",
       "      <td>9.04</td>\n",
       "      <td>2.03</td>\n",
       "      <td>18.35</td>\n",
       "      <td>5.62</td>\n",
       "      <td>4.26</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>142</th>\n",
       "      <td>000540</td>\n",
       "      <td>中天金融</td>\n",
       "      <td>9.17</td>\n",
       "      <td>2.16</td>\n",
       "      <td>19.81</td>\n",
       "      <td>5.88</td>\n",
       "      <td>9.28</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>264</th>\n",
       "      <td>601318</td>\n",
       "      <td>中国平安</td>\n",
       "      <td>10.13</td>\n",
       "      <td>2.27</td>\n",
       "      <td>23.00</td>\n",
       "      <td>5.60</td>\n",
       "      <td>27.19</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>76</th>\n",
       "      <td>600688</td>\n",
       "      <td>上海石化</td>\n",
       "      <td>9.35</td>\n",
       "      <td>2.70</td>\n",
       "      <td>25.24</td>\n",
       "      <td>7.22</td>\n",
       "      <td>36.26</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>45</th>\n",
       "      <td>002065</td>\n",
       "      <td>东华软件</td>\n",
       "      <td>17.57</td>\n",
       "      <td>1.81</td>\n",
       "      <td>31.80</td>\n",
       "      <td>5.22</td>\n",
       "      <td>21.61</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>158</th>\n",
       "      <td>600690</td>\n",
       "      <td>青岛海尔</td>\n",
       "      <td>11.42</td>\n",
       "      <td>2.81</td>\n",
       "      <td>32.09</td>\n",
       "      <td>6.13</td>\n",
       "      <td>69.73</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>205</th>\n",
       "      <td>600340</td>\n",
       "      <td>华夏幸福</td>\n",
       "      <td>13.56</td>\n",
       "      <td>3.06</td>\n",
       "      <td>41.49</td>\n",
       "      <td>5.64</td>\n",
       "      <td>57.71</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "         代码    名称     PE    PB   估值系数   ROE     收入%\n",
       "125  000625  长安汽车   6.83  1.43   9.77  5.22   -8.64\n",
       "274  600177   雅戈尔   7.21  1.58  11.39  5.47  -38.93\n",
       "152  601225  陕西煤业   7.31  2.09  15.28  7.13  110.22\n",
       "14   600115  东方航空   9.04  2.03  18.35  5.62    4.26\n",
       "142  000540  中天金融   9.17  2.16  19.81  5.88    9.28\n",
       "264  601318  中国平安  10.13  2.27  23.00  5.60   27.19\n",
       "76   600688  上海石化   9.35  2.70  25.24  7.22   36.26\n",
       "45   002065  东华软件  17.57  1.81  31.80  5.22   21.61\n",
       "158  600690  青岛海尔  11.42  2.81  32.09  6.13   69.73\n",
       "205  600340  华夏幸福  13.56  3.06  41.49  5.64   57.71"
      ]
     },
     "execution_count": 28,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 按选定字段对数据进行排序\n",
    "data_filtered.sort_values(['估值系数'], ascending=True, inplace=True)    # sort_values具体实战应用；\n",
    "data_filtered.head(10)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 31,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>代码</th>\n",
       "      <th>名称</th>\n",
       "      <th>行业</th>\n",
       "      <th>PE</th>\n",
       "      <th>PB</th>\n",
       "      <th>EPS</th>\n",
       "      <th>收入%</th>\n",
       "      <th>利润%</th>\n",
       "      <th>ROE</th>\n",
       "      <th>毛利率</th>\n",
       "      <th>净利率</th>\n",
       "      <th>NI%</th>\n",
       "      <th>估值系数</th>\n",
       "      <th>成长性</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>299</th>\n",
       "      <td>300146</td>\n",
       "      <td>汤臣倍健</td>\n",
       "      <td>食品</td>\n",
       "      <td>18.73</td>\n",
       "      <td>4.47</td>\n",
       "      <td>0.40</td>\n",
       "      <td>20.53</td>\n",
       "      <td>62.29</td>\n",
       "      <td>6.18</td>\n",
       "      <td>64.94</td>\n",
       "      <td>38.47</td>\n",
       "      <td>31.01</td>\n",
       "      <td>83.72</td>\n",
       "      <td>高成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>300</th>\n",
       "      <td>002310</td>\n",
       "      <td>东方园林</td>\n",
       "      <td>建筑施工</td>\n",
       "      <td>53.58</td>\n",
       "      <td>5.23</td>\n",
       "      <td>0.17</td>\n",
       "      <td>70.79</td>\n",
       "      <td>57.40</td>\n",
       "      <td>-0.38</td>\n",
       "      <td>32.11</td>\n",
       "      <td>-2.85</td>\n",
       "      <td>NaN</td>\n",
       "      <td>280.22</td>\n",
       "      <td>亏损</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>301</th>\n",
       "      <td>000568</td>\n",
       "      <td>泸州老窖</td>\n",
       "      <td>白酒</td>\n",
       "      <td>24.58</td>\n",
       "      <td>6.64</td>\n",
       "      <td>0.57</td>\n",
       "      <td>20.34</td>\n",
       "      <td>34.54</td>\n",
       "      <td>6.75</td>\n",
       "      <td>70.25</td>\n",
       "      <td>29.86</td>\n",
       "      <td>33.45</td>\n",
       "      <td>163.21</td>\n",
       "      <td>高成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>302</th>\n",
       "      <td>002008</td>\n",
       "      <td>大族激光</td>\n",
       "      <td>电器仪表</td>\n",
       "      <td>61.84</td>\n",
       "      <td>6.75</td>\n",
       "      <td>0.14</td>\n",
       "      <td>28.79</td>\n",
       "      <td>31.50</td>\n",
       "      <td>2.72</td>\n",
       "      <td>40.76</td>\n",
       "      <td>9.95</td>\n",
       "      <td>33.59</td>\n",
       "      <td>417.42</td>\n",
       "      <td>低成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>303</th>\n",
       "      <td>000858</td>\n",
       "      <td>五 粮 液</td>\n",
       "      <td>白酒</td>\n",
       "      <td>14.74</td>\n",
       "      <td>4.18</td>\n",
       "      <td>0.95</td>\n",
       "      <td>15.11</td>\n",
       "      <td>23.77</td>\n",
       "      <td>7.09</td>\n",
       "      <td>70.53</td>\n",
       "      <td>35.36</td>\n",
       "      <td>24.30</td>\n",
       "      <td>61.61</td>\n",
       "      <td>高成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>304</th>\n",
       "      <td>601601</td>\n",
       "      <td>中国太保</td>\n",
       "      <td>保险</td>\n",
       "      <td>38.12</td>\n",
       "      <td>2.30</td>\n",
       "      <td>0.22</td>\n",
       "      <td>29.91</td>\n",
       "      <td>-9.05</td>\n",
       "      <td>1.50</td>\n",
       "      <td>2.63</td>\n",
       "      <td>1.84</td>\n",
       "      <td>-9.29</td>\n",
       "      <td>87.68</td>\n",
       "      <td>低成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>305</th>\n",
       "      <td>601336</td>\n",
       "      <td>新华保险</td>\n",
       "      <td>保险</td>\n",
       "      <td>25.43</td>\n",
       "      <td>3.03</td>\n",
       "      <td>0.59</td>\n",
       "      <td>-19.31</td>\n",
       "      <td>-7.87</td>\n",
       "      <td>2.98</td>\n",
       "      <td>6.20</td>\n",
       "      <td>4.11</td>\n",
       "      <td>-7.87</td>\n",
       "      <td>77.05</td>\n",
       "      <td>低成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>306</th>\n",
       "      <td>002241</td>\n",
       "      <td>歌尔股份</td>\n",
       "      <td>元器件</td>\n",
       "      <td>55.82</td>\n",
       "      <td>5.61</td>\n",
       "      <td>0.10</td>\n",
       "      <td>68.33</td>\n",
       "      <td>51.60</td>\n",
       "      <td>2.66</td>\n",
       "      <td>22.33</td>\n",
       "      <td>6.60</td>\n",
       "      <td>48.26</td>\n",
       "      <td>313.15</td>\n",
       "      <td>低成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>307</th>\n",
       "      <td>002475</td>\n",
       "      <td>立讯精密</td>\n",
       "      <td>元器件</td>\n",
       "      <td>56.49</td>\n",
       "      <td>5.88</td>\n",
       "      <td>0.10</td>\n",
       "      <td>87.57</td>\n",
       "      <td>51.17</td>\n",
       "      <td>2.60</td>\n",
       "      <td>20.84</td>\n",
       "      <td>7.65</td>\n",
       "      <td>52.44</td>\n",
       "      <td>332.16</td>\n",
       "      <td>低成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>308</th>\n",
       "      <td>600373</td>\n",
       "      <td>中文传媒</td>\n",
       "      <td>出版业</td>\n",
       "      <td>18.35</td>\n",
       "      <td>3.04</td>\n",
       "      <td>0.34</td>\n",
       "      <td>-8.12</td>\n",
       "      <td>24.13</td>\n",
       "      <td>4.13</td>\n",
       "      <td>41.93</td>\n",
       "      <td>16.20</td>\n",
       "      <td>23.93</td>\n",
       "      <td>55.78</td>\n",
       "      <td>低成长</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "         代码     名称    行业     PE    PB   EPS    收入%    利润%   ROE    毛利率    净利率  \\\n",
       "299  300146   汤臣倍健    食品  18.73  4.47  0.40  20.53  62.29  6.18  64.94  38.47   \n",
       "300  002310   东方园林  建筑施工  53.58  5.23  0.17  70.79  57.40 -0.38  32.11  -2.85   \n",
       "301  000568   泸州老窖    白酒  24.58  6.64  0.57  20.34  34.54  6.75  70.25  29.86   \n",
       "302  002008   大族激光  电器仪表  61.84  6.75  0.14  28.79  31.50  2.72  40.76   9.95   \n",
       "303  000858  五 粮 液    白酒  14.74  4.18  0.95  15.11  23.77  7.09  70.53  35.36   \n",
       "304  601601   中国太保    保险  38.12  2.30  0.22  29.91  -9.05  1.50   2.63   1.84   \n",
       "305  601336   新华保险    保险  25.43  3.03  0.59 -19.31  -7.87  2.98   6.20   4.11   \n",
       "306  002241   歌尔股份   元器件  55.82  5.61  0.10  68.33  51.60  2.66  22.33   6.60   \n",
       "307  002475   立讯精密   元器件  56.49  5.88  0.10  87.57  51.17  2.60  20.84   7.65   \n",
       "308  600373   中文传媒   出版业  18.35  3.04  0.34  -8.12  24.13  4.13  41.93  16.20   \n",
       "\n",
       "       NI%    估值系数  成长性  \n",
       "299  31.01   83.72  高成长  \n",
       "300    NaN  280.22   亏损  \n",
       "301  33.45  163.21  高成长  \n",
       "302  33.59  417.42  低成长  \n",
       "303  24.30   61.61  高成长  \n",
       "304  -9.29   87.68  低成长  \n",
       "305  -7.87   77.05  低成长  \n",
       "306  48.26  313.15  低成长  \n",
       "307  52.44  332.16  低成长  \n",
       "308  23.93   55.78  低成长  "
      ]
     },
     "execution_count": 31,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 数据分类\n",
    "def map_func(x):\n",
    "    \"\"\"\n",
    "    作为 apply 函数的参数传入\n",
    "    :param x: df 中一行或一列数据，取决于 apply 函数的参数 axis\n",
    "    :return: 将每个计算结果组合，返回一个 series\n",
    "    \"\"\"\n",
    "    if x['ROE'] > 5:\n",
    "        return '高成长'\n",
    "    elif x['ROE'] >= 0:\n",
    "        return '低成长'\n",
    "    elif x['ROE'] < 0:\n",
    "        return '亏损'\n",
    "    \n",
    "# 根据 ROE 数据计算“成长性”\n",
    "data['成长性'] = data.apply(map_func, axis=1)\n",
    "data.tail(10)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 34,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>代码</th>\n",
       "      <th>名称</th>\n",
       "      <th>行业</th>\n",
       "      <th>PE</th>\n",
       "      <th>PB</th>\n",
       "      <th>EPS</th>\n",
       "      <th>收入%</th>\n",
       "      <th>利润%</th>\n",
       "      <th>ROE</th>\n",
       "      <th>毛利率</th>\n",
       "      <th>净利率</th>\n",
       "      <th>NI%</th>\n",
       "      <th>估值系数</th>\n",
       "      <th>成长性</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>125</th>\n",
       "      <td>000625</td>\n",
       "      <td>长安汽车</td>\n",
       "      <td>汽车整车</td>\n",
       "      <td>6.83</td>\n",
       "      <td>1.43</td>\n",
       "      <td>0.50</td>\n",
       "      <td>-8.64</td>\n",
       "      <td>-10.16</td>\n",
       "      <td>5.22</td>\n",
       "      <td>15.15</td>\n",
       "      <td>13.59</td>\n",
       "      <td>-10.13</td>\n",
       "      <td>9.77</td>\n",
       "      <td>高成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>274</th>\n",
       "      <td>600177</td>\n",
       "      <td>雅戈尔</td>\n",
       "      <td>服饰</td>\n",
       "      <td>7.21</td>\n",
       "      <td>1.58</td>\n",
       "      <td>0.35</td>\n",
       "      <td>-38.93</td>\n",
       "      <td>-48.45</td>\n",
       "      <td>5.47</td>\n",
       "      <td>46.77</td>\n",
       "      <td>37.17</td>\n",
       "      <td>-50.95</td>\n",
       "      <td>11.39</td>\n",
       "      <td>高成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>152</th>\n",
       "      <td>601225</td>\n",
       "      <td>陕西煤业</td>\n",
       "      <td>煤炭开采</td>\n",
       "      <td>7.31</td>\n",
       "      <td>2.09</td>\n",
       "      <td>0.27</td>\n",
       "      <td>110.22</td>\n",
       "      <td>6982.83</td>\n",
       "      <td>7.13</td>\n",
       "      <td>55.72</td>\n",
       "      <td>21.78</td>\n",
       "      <td>3805.27</td>\n",
       "      <td>15.28</td>\n",
       "      <td>高成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>14</th>\n",
       "      <td>600115</td>\n",
       "      <td>东方航空</td>\n",
       "      <td>空运</td>\n",
       "      <td>9.04</td>\n",
       "      <td>2.03</td>\n",
       "      <td>0.20</td>\n",
       "      <td>4.26</td>\n",
       "      <td>8.30</td>\n",
       "      <td>5.62</td>\n",
       "      <td>12.44</td>\n",
       "      <td>11.48</td>\n",
       "      <td>5.40</td>\n",
       "      <td>18.35</td>\n",
       "      <td>高成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>142</th>\n",
       "      <td>000540</td>\n",
       "      <td>中天金融</td>\n",
       "      <td>多元金融</td>\n",
       "      <td>9.17</td>\n",
       "      <td>2.16</td>\n",
       "      <td>0.20</td>\n",
       "      <td>9.28</td>\n",
       "      <td>-5.63</td>\n",
       "      <td>5.88</td>\n",
       "      <td>39.99</td>\n",
       "      <td>15.42</td>\n",
       "      <td>-6.17</td>\n",
       "      <td>19.81</td>\n",
       "      <td>高成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>264</th>\n",
       "      <td>601318</td>\n",
       "      <td>中国平安</td>\n",
       "      <td>保险</td>\n",
       "      <td>10.13</td>\n",
       "      <td>2.27</td>\n",
       "      <td>1.29</td>\n",
       "      <td>27.19</td>\n",
       "      <td>11.37</td>\n",
       "      <td>5.60</td>\n",
       "      <td>12.29</td>\n",
       "      <td>8.67</td>\n",
       "      <td>10.05</td>\n",
       "      <td>23.00</td>\n",
       "      <td>高成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>76</th>\n",
       "      <td>600688</td>\n",
       "      <td>上海石化</td>\n",
       "      <td>石油加工</td>\n",
       "      <td>9.35</td>\n",
       "      <td>2.70</td>\n",
       "      <td>0.18</td>\n",
       "      <td>36.26</td>\n",
       "      <td>68.42</td>\n",
       "      <td>7.22</td>\n",
       "      <td>28.62</td>\n",
       "      <td>8.54</td>\n",
       "      <td>67.48</td>\n",
       "      <td>25.24</td>\n",
       "      <td>高成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>45</th>\n",
       "      <td>002065</td>\n",
       "      <td>东华软件</td>\n",
       "      <td>软件服务</td>\n",
       "      <td>17.57</td>\n",
       "      <td>1.81</td>\n",
       "      <td>0.15</td>\n",
       "      <td>21.61</td>\n",
       "      <td>168.77</td>\n",
       "      <td>5.22</td>\n",
       "      <td>32.28</td>\n",
       "      <td>36.45</td>\n",
       "      <td>173.18</td>\n",
       "      <td>31.80</td>\n",
       "      <td>高成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>158</th>\n",
       "      <td>600690</td>\n",
       "      <td>青岛海尔</td>\n",
       "      <td>家用电器</td>\n",
       "      <td>11.42</td>\n",
       "      <td>2.81</td>\n",
       "      <td>0.28</td>\n",
       "      <td>69.73</td>\n",
       "      <td>8.89</td>\n",
       "      <td>6.13</td>\n",
       "      <td>30.10</td>\n",
       "      <td>4.60</td>\n",
       "      <td>10.34</td>\n",
       "      <td>32.09</td>\n",
       "      <td>高成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>205</th>\n",
       "      <td>600340</td>\n",
       "      <td>华夏幸福</td>\n",
       "      <td>区域地产</td>\n",
       "      <td>13.56</td>\n",
       "      <td>3.06</td>\n",
       "      <td>0.59</td>\n",
       "      <td>57.71</td>\n",
       "      <td>35.06</td>\n",
       "      <td>5.64</td>\n",
       "      <td>62.39</td>\n",
       "      <td>22.47</td>\n",
       "      <td>43.97</td>\n",
       "      <td>41.49</td>\n",
       "      <td>高成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>44</th>\n",
       "      <td>600309</td>\n",
       "      <td>万华化学</td>\n",
       "      <td>化工原料</td>\n",
       "      <td>9.71</td>\n",
       "      <td>4.49</td>\n",
       "      <td>1.79</td>\n",
       "      <td>95.82</td>\n",
       "      <td>255.35</td>\n",
       "      <td>11.26</td>\n",
       "      <td>39.23</td>\n",
       "      <td>19.94</td>\n",
       "      <td>375.02</td>\n",
       "      <td>43.60</td>\n",
       "      <td>高成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>176</th>\n",
       "      <td>600415</td>\n",
       "      <td>小商品城</td>\n",
       "      <td>商品城</td>\n",
       "      <td>14.26</td>\n",
       "      <td>3.59</td>\n",
       "      <td>0.12</td>\n",
       "      <td>323.71</td>\n",
       "      <td>222.60</td>\n",
       "      <td>6.29</td>\n",
       "      <td>27.25</td>\n",
       "      <td>14.45</td>\n",
       "      <td>224.82</td>\n",
       "      <td>51.19</td>\n",
       "      <td>高成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>33</th>\n",
       "      <td>603885</td>\n",
       "      <td>吉祥航空</td>\n",
       "      <td>空运</td>\n",
       "      <td>15.95</td>\n",
       "      <td>3.33</td>\n",
       "      <td>0.23</td>\n",
       "      <td>22.02</td>\n",
       "      <td>-7.45</td>\n",
       "      <td>5.22</td>\n",
       "      <td>21.33</td>\n",
       "      <td>13.50</td>\n",
       "      <td>-4.41</td>\n",
       "      <td>53.11</td>\n",
       "      <td>高成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>296</th>\n",
       "      <td>002304</td>\n",
       "      <td>洋河股份</td>\n",
       "      <td>白酒</td>\n",
       "      <td>12.11</td>\n",
       "      <td>4.61</td>\n",
       "      <td>1.82</td>\n",
       "      <td>10.90</td>\n",
       "      <td>11.68</td>\n",
       "      <td>9.52</td>\n",
       "      <td>61.23</td>\n",
       "      <td>36.14</td>\n",
       "      <td>11.46</td>\n",
       "      <td>55.83</td>\n",
       "      <td>高成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>177</th>\n",
       "      <td>000651</td>\n",
       "      <td>格力电器</td>\n",
       "      <td>家用电器</td>\n",
       "      <td>14.27</td>\n",
       "      <td>3.96</td>\n",
       "      <td>0.67</td>\n",
       "      <td>20.46</td>\n",
       "      <td>27.05</td>\n",
       "      <td>6.93</td>\n",
       "      <td>34.37</td>\n",
       "      <td>13.52</td>\n",
       "      <td>27.07</td>\n",
       "      <td>56.51</td>\n",
       "      <td>高成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>141</th>\n",
       "      <td>000333</td>\n",
       "      <td>美的集团</td>\n",
       "      <td>家用电器</td>\n",
       "      <td>14.66</td>\n",
       "      <td>3.88</td>\n",
       "      <td>0.67</td>\n",
       "      <td>55.85</td>\n",
       "      <td>11.40</td>\n",
       "      <td>6.64</td>\n",
       "      <td>25.06</td>\n",
       "      <td>7.28</td>\n",
       "      <td>12.46</td>\n",
       "      <td>56.88</td>\n",
       "      <td>高成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>303</th>\n",
       "      <td>000858</td>\n",
       "      <td>五 粮 液</td>\n",
       "      <td>白酒</td>\n",
       "      <td>14.74</td>\n",
       "      <td>4.18</td>\n",
       "      <td>0.95</td>\n",
       "      <td>15.11</td>\n",
       "      <td>23.77</td>\n",
       "      <td>7.09</td>\n",
       "      <td>70.53</td>\n",
       "      <td>35.36</td>\n",
       "      <td>24.30</td>\n",
       "      <td>61.61</td>\n",
       "      <td>高成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>253</th>\n",
       "      <td>002714</td>\n",
       "      <td>牧原股份</td>\n",
       "      <td>农业综合</td>\n",
       "      <td>15.47</td>\n",
       "      <td>4.07</td>\n",
       "      <td>1.12</td>\n",
       "      <td>85.21</td>\n",
       "      <td>11.92</td>\n",
       "      <td>10.72</td>\n",
       "      <td>40.47</td>\n",
       "      <td>34.55</td>\n",
       "      <td>84.81</td>\n",
       "      <td>62.96</td>\n",
       "      <td>高成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>175</th>\n",
       "      <td>600816</td>\n",
       "      <td>安信信托</td>\n",
       "      <td>多元金融</td>\n",
       "      <td>18.93</td>\n",
       "      <td>4.33</td>\n",
       "      <td>0.35</td>\n",
       "      <td>14.39</td>\n",
       "      <td>15.73</td>\n",
       "      <td>7.55</td>\n",
       "      <td>83.30</td>\n",
       "      <td>62.47</td>\n",
       "      <td>67.73</td>\n",
       "      <td>81.97</td>\n",
       "      <td>高成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>299</th>\n",
       "      <td>300146</td>\n",
       "      <td>汤臣倍健</td>\n",
       "      <td>食品</td>\n",
       "      <td>18.73</td>\n",
       "      <td>4.47</td>\n",
       "      <td>0.40</td>\n",
       "      <td>20.53</td>\n",
       "      <td>62.29</td>\n",
       "      <td>6.18</td>\n",
       "      <td>64.94</td>\n",
       "      <td>38.47</td>\n",
       "      <td>31.01</td>\n",
       "      <td>83.72</td>\n",
       "      <td>高成长</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "         代码     名称    行业     PE    PB   EPS     收入%      利润%    ROE    毛利率  \\\n",
       "125  000625   长安汽车  汽车整车   6.83  1.43  0.50   -8.64   -10.16   5.22  15.15   \n",
       "274  600177    雅戈尔    服饰   7.21  1.58  0.35  -38.93   -48.45   5.47  46.77   \n",
       "152  601225   陕西煤业  煤炭开采   7.31  2.09  0.27  110.22  6982.83   7.13  55.72   \n",
       "14   600115   东方航空    空运   9.04  2.03  0.20    4.26     8.30   5.62  12.44   \n",
       "142  000540   中天金融  多元金融   9.17  2.16  0.20    9.28    -5.63   5.88  39.99   \n",
       "264  601318   中国平安    保险  10.13  2.27  1.29   27.19    11.37   5.60  12.29   \n",
       "76   600688   上海石化  石油加工   9.35  2.70  0.18   36.26    68.42   7.22  28.62   \n",
       "45   002065   东华软件  软件服务  17.57  1.81  0.15   21.61   168.77   5.22  32.28   \n",
       "158  600690   青岛海尔  家用电器  11.42  2.81  0.28   69.73     8.89   6.13  30.10   \n",
       "205  600340   华夏幸福  区域地产  13.56  3.06  0.59   57.71    35.06   5.64  62.39   \n",
       "44   600309   万华化学  化工原料   9.71  4.49  1.79   95.82   255.35  11.26  39.23   \n",
       "176  600415   小商品城   商品城  14.26  3.59  0.12  323.71   222.60   6.29  27.25   \n",
       "33   603885   吉祥航空    空运  15.95  3.33  0.23   22.02    -7.45   5.22  21.33   \n",
       "296  002304   洋河股份    白酒  12.11  4.61  1.82   10.90    11.68   9.52  61.23   \n",
       "177  000651   格力电器  家用电器  14.27  3.96  0.67   20.46    27.05   6.93  34.37   \n",
       "141  000333   美的集团  家用电器  14.66  3.88  0.67   55.85    11.40   6.64  25.06   \n",
       "303  000858  五 粮 液    白酒  14.74  4.18  0.95   15.11    23.77   7.09  70.53   \n",
       "253  002714   牧原股份  农业综合  15.47  4.07  1.12   85.21    11.92  10.72  40.47   \n",
       "175  600816   安信信托  多元金融  18.93  4.33  0.35   14.39    15.73   7.55  83.30   \n",
       "299  300146   汤臣倍健    食品  18.73  4.47  0.40   20.53    62.29   6.18  64.94   \n",
       "\n",
       "       净利率      NI%   估值系数  成长性  \n",
       "125  13.59   -10.13   9.77  高成长  \n",
       "274  37.17   -50.95  11.39  高成长  \n",
       "152  21.78  3805.27  15.28  高成长  \n",
       "14   11.48     5.40  18.35  高成长  \n",
       "142  15.42    -6.17  19.81  高成长  \n",
       "264   8.67    10.05  23.00  高成长  \n",
       "76    8.54    67.48  25.24  高成长  \n",
       "45   36.45   173.18  31.80  高成长  \n",
       "158   4.60    10.34  32.09  高成长  \n",
       "205  22.47    43.97  41.49  高成长  \n",
       "44   19.94   375.02  43.60  高成长  \n",
       "176  14.45   224.82  51.19  高成长  \n",
       "33   13.50    -4.41  53.11  高成长  \n",
       "296  36.14    11.46  55.83  高成长  \n",
       "177  13.52    27.07  56.51  高成长  \n",
       "141   7.28    12.46  56.88  高成长  \n",
       "303  35.36    24.30  61.61  高成长  \n",
       "253  34.55    84.81  62.96  高成长  \n",
       "175  62.47    67.73  81.97  高成长  \n",
       "299  38.47    31.01  83.72  高成长  "
      ]
     },
     "execution_count": 34,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 对高成长分类按照‘烟蒂系数’做升序排列\n",
    "# 选择具体的某一列，按照一定的顺序进行呈现；\n",
    "data_growth = data[data['成长性'] == '高成长'].sort_values(['估值系数'], ascending=True)\n",
    "data_growth.head(20)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 36,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>代码</th>\n",
       "      <th>名称</th>\n",
       "      <th>行业</th>\n",
       "      <th>PE</th>\n",
       "      <th>PB</th>\n",
       "      <th>EPS</th>\n",
       "      <th>收入%</th>\n",
       "      <th>利润%</th>\n",
       "      <th>ROE</th>\n",
       "      <th>毛利率</th>\n",
       "      <th>净利率</th>\n",
       "      <th>NI%</th>\n",
       "      <th>估值系数</th>\n",
       "      <th>成长性</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>285</th>\n",
       "      <td>002027</td>\n",
       "      <td>分众传媒</td>\n",
       "      <td>影视音像</td>\n",
       "      <td>25.58</td>\n",
       "      <td>12.49</td>\n",
       "      <td>0.09</td>\n",
       "      <td>14.99</td>\n",
       "      <td>70.42</td>\n",
       "      <td>12.20</td>\n",
       "      <td>67.60</td>\n",
       "      <td>45.72</td>\n",
       "      <td>71.73</td>\n",
       "      <td>319.49</td>\n",
       "      <td>高成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>44</th>\n",
       "      <td>600309</td>\n",
       "      <td>万华化学</td>\n",
       "      <td>化工原料</td>\n",
       "      <td>9.71</td>\n",
       "      <td>4.49</td>\n",
       "      <td>1.79</td>\n",
       "      <td>95.82</td>\n",
       "      <td>255.35</td>\n",
       "      <td>11.26</td>\n",
       "      <td>39.23</td>\n",
       "      <td>19.94</td>\n",
       "      <td>375.02</td>\n",
       "      <td>43.60</td>\n",
       "      <td>高成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>253</th>\n",
       "      <td>002714</td>\n",
       "      <td>牧原股份</td>\n",
       "      <td>农业综合</td>\n",
       "      <td>15.47</td>\n",
       "      <td>4.07</td>\n",
       "      <td>1.12</td>\n",
       "      <td>85.21</td>\n",
       "      <td>11.92</td>\n",
       "      <td>10.72</td>\n",
       "      <td>40.47</td>\n",
       "      <td>34.55</td>\n",
       "      <td>84.81</td>\n",
       "      <td>62.96</td>\n",
       "      <td>高成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>296</th>\n",
       "      <td>002304</td>\n",
       "      <td>洋河股份</td>\n",
       "      <td>白酒</td>\n",
       "      <td>12.11</td>\n",
       "      <td>4.61</td>\n",
       "      <td>1.82</td>\n",
       "      <td>10.90</td>\n",
       "      <td>11.68</td>\n",
       "      <td>9.52</td>\n",
       "      <td>61.23</td>\n",
       "      <td>36.14</td>\n",
       "      <td>11.46</td>\n",
       "      <td>55.83</td>\n",
       "      <td>高成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>292</th>\n",
       "      <td>600519</td>\n",
       "      <td>贵州茅台</td>\n",
       "      <td>白酒</td>\n",
       "      <td>27.51</td>\n",
       "      <td>8.18</td>\n",
       "      <td>8.96</td>\n",
       "      <td>33.11</td>\n",
       "      <td>27.81</td>\n",
       "      <td>7.74</td>\n",
       "      <td>91.16</td>\n",
       "      <td>46.00</td>\n",
       "      <td>25.57</td>\n",
       "      <td>225.03</td>\n",
       "      <td>高成长</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "         代码    名称    行业     PE     PB   EPS    收入%     利润%    ROE    毛利率  \\\n",
       "285  002027  分众传媒  影视音像  25.58  12.49  0.09  14.99   70.42  12.20  67.60   \n",
       "44   600309  万华化学  化工原料   9.71   4.49  1.79  95.82  255.35  11.26  39.23   \n",
       "253  002714  牧原股份  农业综合  15.47   4.07  1.12  85.21   11.92  10.72  40.47   \n",
       "296  002304  洋河股份    白酒  12.11   4.61  1.82  10.90   11.68   9.52  61.23   \n",
       "292  600519  贵州茅台    白酒  27.51   8.18  8.96  33.11   27.81   7.74  91.16   \n",
       "\n",
       "       净利率     NI%    估值系数  成长性  \n",
       "285  45.72   71.73  319.49  高成长  \n",
       "44   19.94  375.02   43.60  高成长  \n",
       "253  34.55   84.81   62.96  高成长  \n",
       "296  36.14   11.46   55.83  高成长  \n",
       "292  46.00   25.57  225.03  高成长  "
      ]
     },
     "execution_count": 36,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data_profit = data[data['成长性'] == '高成长'].sort_values(['ROE'], ascending=False)\n",
    "data_profit.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 40,
   "metadata": {
    "collapsed": false
   },
   "outputs": [],
   "source": [
    "def group_func(df):\n",
    "    \"\"\"\n",
    "    作为 groupby.apply 函数的参数传入\n",
    "    :param df: 实际是经过聚合后的单一类的 dataframe\n",
    "    :return: 返回 df 按照’烟蒂系数‘排序后的前三位\n",
    "    \"\"\"\n",
    "    return df.sort_values(['估值系数'], ascending=True)[:2]\n",
    "\n",
    "# 按‘成长性’分组，筛选每个分组中‘烟蒂系数’最低的两个个股\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 37,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "data_grouped = data.groupby('成长性')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 38,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "成长性\n",
       "亏损      18\n",
       "低成长    244\n",
       "高成长     37\n",
       "dtype: int64"
      ]
     },
     "execution_count": 38,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data_grouped.size()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 41,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th>代码</th>\n",
       "      <th>名称</th>\n",
       "      <th>行业</th>\n",
       "      <th>PE</th>\n",
       "      <th>PB</th>\n",
       "      <th>EPS</th>\n",
       "      <th>收入%</th>\n",
       "      <th>利润%</th>\n",
       "      <th>ROE</th>\n",
       "      <th>毛利率</th>\n",
       "      <th>净利率</th>\n",
       "      <th>NI%</th>\n",
       "      <th>估值系数</th>\n",
       "      <th>成长性</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>成长性</th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th rowspan=\"2\" valign=\"top\">亏损</th>\n",
       "      <th>4</th>\n",
       "      <td>600150</td>\n",
       "      <td>中国船舶</td>\n",
       "      <td>船舶</td>\n",
       "      <td>0.00</td>\n",
       "      <td>2.39</td>\n",
       "      <td>-0.05</td>\n",
       "      <td>-29.80</td>\n",
       "      <td>-162.17</td>\n",
       "      <td>-0.48</td>\n",
       "      <td>10.56</td>\n",
       "      <td>-1.75</td>\n",
       "      <td>-319.53</td>\n",
       "      <td>0.00</td>\n",
       "      <td>亏损</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>286</th>\n",
       "      <td>000768</td>\n",
       "      <td>中航飞机</td>\n",
       "      <td>航空</td>\n",
       "      <td>0.00</td>\n",
       "      <td>3.56</td>\n",
       "      <td>-0.03</td>\n",
       "      <td>-13.39</td>\n",
       "      <td>-47.23</td>\n",
       "      <td>-0.57</td>\n",
       "      <td>5.30</td>\n",
       "      <td>-2.80</td>\n",
       "      <td>NaN</td>\n",
       "      <td>0.00</td>\n",
       "      <td>亏损</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th rowspan=\"2\" valign=\"top\">低成长</th>\n",
       "      <th>159</th>\n",
       "      <td>600016</td>\n",
       "      <td>民生银行</td>\n",
       "      <td>银行</td>\n",
       "      <td>5.28</td>\n",
       "      <td>0.86</td>\n",
       "      <td>0.39</td>\n",
       "      <td>-9.73</td>\n",
       "      <td>3.60</td>\n",
       "      <td>3.97</td>\n",
       "      <td>48.48</td>\n",
       "      <td>39.19</td>\n",
       "      <td>3.99</td>\n",
       "      <td>4.54</td>\n",
       "      <td>低成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>106</th>\n",
       "      <td>601818</td>\n",
       "      <td>光大银行</td>\n",
       "      <td>银行</td>\n",
       "      <td>5.58</td>\n",
       "      <td>0.82</td>\n",
       "      <td>0.18</td>\n",
       "      <td>0.50</td>\n",
       "      <td>1.57</td>\n",
       "      <td>3.26</td>\n",
       "      <td>48.37</td>\n",
       "      <td>36.26</td>\n",
       "      <td>1.64</td>\n",
       "      <td>4.58</td>\n",
       "      <td>低成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th rowspan=\"2\" valign=\"top\">高成长</th>\n",
       "      <th>125</th>\n",
       "      <td>000625</td>\n",
       "      <td>长安汽车</td>\n",
       "      <td>汽车整车</td>\n",
       "      <td>6.83</td>\n",
       "      <td>1.43</td>\n",
       "      <td>0.50</td>\n",
       "      <td>-8.64</td>\n",
       "      <td>-10.16</td>\n",
       "      <td>5.22</td>\n",
       "      <td>15.15</td>\n",
       "      <td>13.59</td>\n",
       "      <td>-10.13</td>\n",
       "      <td>9.77</td>\n",
       "      <td>高成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>274</th>\n",
       "      <td>600177</td>\n",
       "      <td>雅戈尔</td>\n",
       "      <td>服饰</td>\n",
       "      <td>7.21</td>\n",
       "      <td>1.58</td>\n",
       "      <td>0.35</td>\n",
       "      <td>-38.93</td>\n",
       "      <td>-48.45</td>\n",
       "      <td>5.47</td>\n",
       "      <td>46.77</td>\n",
       "      <td>37.17</td>\n",
       "      <td>-50.95</td>\n",
       "      <td>11.39</td>\n",
       "      <td>高成长</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "             代码    名称    行业    PE    PB   EPS    收入%     利润%   ROE    毛利率  \\\n",
       "成长性                                                                         \n",
       "亏损  4    600150  中国船舶    船舶  0.00  2.39 -0.05 -29.80 -162.17 -0.48  10.56   \n",
       "    286  000768  中航飞机    航空  0.00  3.56 -0.03 -13.39  -47.23 -0.57   5.30   \n",
       "低成长 159  600016  民生银行    银行  5.28  0.86  0.39  -9.73    3.60  3.97  48.48   \n",
       "    106  601818  光大银行    银行  5.58  0.82  0.18   0.50    1.57  3.26  48.37   \n",
       "高成长 125  000625  长安汽车  汽车整车  6.83  1.43  0.50  -8.64  -10.16  5.22  15.15   \n",
       "    274  600177   雅戈尔    服饰  7.21  1.58  0.35 -38.93  -48.45  5.47  46.77   \n",
       "\n",
       "           净利率     NI%   估值系数  成长性  \n",
       "成长性                                 \n",
       "亏损  4    -1.75 -319.53   0.00   亏损  \n",
       "    286  -2.80     NaN   0.00   亏损  \n",
       "低成长 159  39.19    3.99   4.54  低成长  \n",
       "    106  36.26    1.64   4.58  低成长  \n",
       "高成长 125  13.59  -10.13   9.77  高成长  \n",
       "    274  37.17  -50.95  11.39  高成长  "
      ]
     },
     "execution_count": 41,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data_grouped = data.groupby('成长性').apply(group_func)\n",
    "data_grouped"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 43,
   "metadata": {
    "collapsed": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th>代码</th>\n",
       "      <th>名称</th>\n",
       "      <th>行业</th>\n",
       "      <th>PE</th>\n",
       "      <th>PB</th>\n",
       "      <th>EPS</th>\n",
       "      <th>收入%</th>\n",
       "      <th>利润%</th>\n",
       "      <th>ROE</th>\n",
       "      <th>毛利率</th>\n",
       "      <th>净利率</th>\n",
       "      <th>NI%</th>\n",
       "      <th>估值系数</th>\n",
       "      <th>成长性</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>行业</th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th rowspan=\"2\" valign=\"top\">专用机械</th>\n",
       "      <th>46</th>\n",
       "      <td>601608</td>\n",
       "      <td>中信重工</td>\n",
       "      <td>专用机械</td>\n",
       "      <td>0.00</td>\n",
       "      <td>3.23</td>\n",
       "      <td>-0.00</td>\n",
       "      <td>4.14</td>\n",
       "      <td>-144.77</td>\n",
       "      <td>-0.03</td>\n",
       "      <td>19.87</td>\n",
       "      <td>-0.21</td>\n",
       "      <td>-49.50</td>\n",
       "      <td>0.00</td>\n",
       "      <td>亏损</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>300024</td>\n",
       "      <td>机器人</td>\n",
       "      <td>专用机械</td>\n",
       "      <td>100.50</td>\n",
       "      <td>6.23</td>\n",
       "      <td>0.11</td>\n",
       "      <td>15.47</td>\n",
       "      <td>6.67</td>\n",
       "      <td>1.03</td>\n",
       "      <td>32.67</td>\n",
       "      <td>12.84</td>\n",
       "      <td>3.41</td>\n",
       "      <td>626.12</td>\n",
       "      <td>低成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th rowspan=\"2\" valign=\"top\">中成药</th>\n",
       "      <th>207</th>\n",
       "      <td>000623</td>\n",
       "      <td>吉林敖东</td>\n",
       "      <td>中成药</td>\n",
       "      <td>15.42</td>\n",
       "      <td>1.34</td>\n",
       "      <td>0.36</td>\n",
       "      <td>-11.73</td>\n",
       "      <td>15.12</td>\n",
       "      <td>2.17</td>\n",
       "      <td>67.75</td>\n",
       "      <td>83.47</td>\n",
       "      <td>14.63</td>\n",
       "      <td>20.66</td>\n",
       "      <td>低成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>204</th>\n",
       "      <td>600332</td>\n",
       "      <td>白云山</td>\n",
       "      <td>中成药</td>\n",
       "      <td>21.93</td>\n",
       "      <td>2.38</td>\n",
       "      <td>0.30</td>\n",
       "      <td>4.69</td>\n",
       "      <td>18.41</td>\n",
       "      <td>2.71</td>\n",
       "      <td>39.37</td>\n",
       "      <td>9.16</td>\n",
       "      <td>18.82</td>\n",
       "      <td>52.19</td>\n",
       "      <td>低成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>乳制品</th>\n",
       "      <th>192</th>\n",
       "      <td>600887</td>\n",
       "      <td>伊利股份</td>\n",
       "      <td>乳制品</td>\n",
       "      <td>20.06</td>\n",
       "      <td>5.61</td>\n",
       "      <td>0.28</td>\n",
       "      <td>3.23</td>\n",
       "      <td>11.58</td>\n",
       "      <td>6.98</td>\n",
       "      <td>37.64</td>\n",
       "      <td>11.03</td>\n",
       "      <td>11.53</td>\n",
       "      <td>112.54</td>\n",
       "      <td>高成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th rowspan=\"2\" valign=\"top\">互联网</th>\n",
       "      <th>189</th>\n",
       "      <td>603000</td>\n",
       "      <td>人民网</td>\n",
       "      <td>互联网</td>\n",
       "      <td>0.00</td>\n",
       "      <td>6.17</td>\n",
       "      <td>-0.04</td>\n",
       "      <td>-7.43</td>\n",
       "      <td>-216.53</td>\n",
       "      <td>-1.67</td>\n",
       "      <td>26.55</td>\n",
       "      <td>-16.72</td>\n",
       "      <td>-151.03</td>\n",
       "      <td>0.00</td>\n",
       "      <td>亏损</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>244</th>\n",
       "      <td>002131</td>\n",
       "      <td>利欧股份</td>\n",
       "      <td>互联网</td>\n",
       "      <td>28.30</td>\n",
       "      <td>2.26</td>\n",
       "      <td>0.03</td>\n",
       "      <td>51.50</td>\n",
       "      <td>12.14</td>\n",
       "      <td>1.99</td>\n",
       "      <td>18.09</td>\n",
       "      <td>7.15</td>\n",
       "      <td>11.56</td>\n",
       "      <td>63.96</td>\n",
       "      <td>低成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>仓储物流</th>\n",
       "      <th>243</th>\n",
       "      <td>002183</td>\n",
       "      <td>怡 亚 通</td>\n",
       "      <td>仓储物流</td>\n",
       "      <td>22.97</td>\n",
       "      <td>2.99</td>\n",
       "      <td>0.09</td>\n",
       "      <td>15.04</td>\n",
       "      <td>13.34</td>\n",
       "      <td>3.27</td>\n",
       "      <td>6.41</td>\n",
       "      <td>1.20</td>\n",
       "      <td>2.07</td>\n",
       "      <td>68.68</td>\n",
       "      <td>低成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th rowspan=\"2\" valign=\"top\">保险</th>\n",
       "      <th>264</th>\n",
       "      <td>601318</td>\n",
       "      <td>中国平安</td>\n",
       "      <td>保险</td>\n",
       "      <td>10.13</td>\n",
       "      <td>2.27</td>\n",
       "      <td>1.29</td>\n",
       "      <td>27.19</td>\n",
       "      <td>11.37</td>\n",
       "      <td>5.60</td>\n",
       "      <td>12.29</td>\n",
       "      <td>8.67</td>\n",
       "      <td>10.05</td>\n",
       "      <td>23.00</td>\n",
       "      <td>高成长</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>305</th>\n",
       "      <td>601336</td>\n",
       "      <td>新华保险</td>\n",
       "      <td>保险</td>\n",
       "      <td>25.43</td>\n",
       "      <td>3.03</td>\n",
       "      <td>0.59</td>\n",
       "      <td>-19.31</td>\n",
       "      <td>-7.87</td>\n",
       "      <td>2.98</td>\n",
       "      <td>6.20</td>\n",
       "      <td>4.11</td>\n",
       "      <td>-7.87</td>\n",
       "      <td>77.05</td>\n",
       "      <td>低成长</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "              代码     名称    行业      PE    PB   EPS    收入%     利润%   ROE    毛利率  \\\n",
       "行业                                                                              \n",
       "专用机械 46   601608   中信重工  专用机械    0.00  3.23 -0.00   4.14 -144.77 -0.03  19.87   \n",
       "     1    300024    机器人  专用机械  100.50  6.23  0.11  15.47    6.67  1.03  32.67   \n",
       "中成药  207  000623   吉林敖东   中成药   15.42  1.34  0.36 -11.73   15.12  2.17  67.75   \n",
       "     204  600332    白云山   中成药   21.93  2.38  0.30   4.69   18.41  2.71  39.37   \n",
       "乳制品  192  600887   伊利股份   乳制品   20.06  5.61  0.28   3.23   11.58  6.98  37.64   \n",
       "互联网  189  603000    人民网   互联网    0.00  6.17 -0.04  -7.43 -216.53 -1.67  26.55   \n",
       "     244  002131   利欧股份   互联网   28.30  2.26  0.03  51.50   12.14  1.99  18.09   \n",
       "仓储物流 243  002183  怡 亚 通  仓储物流   22.97  2.99  0.09  15.04   13.34  3.27   6.41   \n",
       "保险   264  601318   中国平安    保险   10.13  2.27  1.29  27.19   11.37  5.60  12.29   \n",
       "     305  601336   新华保险    保险   25.43  3.03  0.59 -19.31   -7.87  2.98   6.20   \n",
       "\n",
       "            净利率     NI%    估值系数  成长性  \n",
       "行业                                    \n",
       "专用机械 46   -0.21  -49.50    0.00   亏损  \n",
       "     1    12.84    3.41  626.12  低成长  \n",
       "中成药  207  83.47   14.63   20.66  低成长  \n",
       "     204   9.16   18.82   52.19  低成长  \n",
       "乳制品  192  11.03   11.53  112.54  高成长  \n",
       "互联网  189 -16.72 -151.03    0.00   亏损  \n",
       "     244   7.15   11.56   63.96  低成长  \n",
       "仓储物流 243   1.20    2.07   68.68  低成长  \n",
       "保险   264   8.67   10.05   23.00  高成长  \n",
       "     305   4.11   -7.87   77.05  低成长  "
      ]
     },
     "execution_count": 43,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data_grouped = data.groupby('行业').apply(group_func)\n",
    "data_grouped.head(10)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "声明：本资料仅供内部学习交流使用，切勿外传。"
   ]
  }
 ],
 "metadata": {
  "anaconda-cloud": {},
  "kernelspec": {
   "display_name": "Python 3",
   "language": "python",
   "name": "python3"
  },
  "language_info": {
   "codemirror_mode": {
    "name": "ipython",
    "version": 3
   },
   "file_extension": ".py",
   "mimetype": "text/x-python",
   "name": "python",
   "nbconvert_exporter": "python",
   "pygments_lexer": "ipython3",
   "version": "3.6.0"
  }
 },
 "nbformat": 4,
 "nbformat_minor": 1
}
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{
 "cells": [
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "# 面向对象编程（OOP）基本概念介绍"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 1. 类"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 1.1 类的创建与属性设置：类的属性通过在类创建的代码中进行创建并赋值"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 1,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "class FirstClass():      #创建了一个叫做FirstClass的类，我什么也没做；\n",
    "    pass"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 16,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "class FirstClass():                      # 创建第一个类\n",
    "    name = 'FirstClass name : AQF'                  #定义两个类的属性；\n",
    "    language = 'FirstClass language : python'\n",
    "       \n",
    "    def welcome():                                  #定义类的方法；\n",
    "        print('Hello from the First Class')"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 1.2 类的属性和方法的调用"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 3,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'FirstClass name : AQF'"
      ]
     },
     "execution_count": 3,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "FirstClass.name"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 4,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'FirstClass language : python'"
      ]
     },
     "execution_count": 4,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "FirstClass.language"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 5,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Hello from the First Class\n"
     ]
    }
   ],
   "source": [
    "FirstClass.welcome()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 2. 实例"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 2.1 实例化"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 17,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "first_instance = FirstClass()    # 实例化过程，通过类创建第一个实例"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 70,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "first_instance.content = 'first_instance content : quantitative finance'    # 添加实例的属性content"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 71,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "first_instance.student = 'first_instance student : Quant'    # 添加实例的属性student"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 2.2 实例的属性调用"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 18,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'FirstClass name : AQF'"
      ]
     },
     "execution_count": 18,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "first_instance.name"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 19,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'FirstClass language : python'"
      ]
     },
     "execution_count": 19,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "first_instance.language"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 20,
   "metadata": {},
   "outputs": [
    {
     "ename": "TypeError",
     "evalue": "welcome() takes 0 positional arguments but 1 was given",
     "output_type": "error",
     "traceback": [
      "\u001b[0;31m---------------------------------------------------------------------------\u001b[0m",
      "\u001b[0;31mTypeError\u001b[0m                                 Traceback (most recent call last)",
      "\u001b[0;32m<ipython-input-20-777b7044461c>\u001b[0m in \u001b[0;36m<module>\u001b[0;34m()\u001b[0m\n\u001b[0;32m----> 1\u001b[0;31m \u001b[0mfirst_instance\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mwelcome\u001b[0m\u001b[1;33m(\u001b[0m\u001b[1;33m)\u001b[0m         \u001b[1;31m#故意报错，无法直接继承普通的类的方法；\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0m",
      "\u001b[0;31mTypeError\u001b[0m: welcome() takes 0 positional arguments but 1 was given"
     ]
    }
   ],
   "source": [
    "first_instance.welcome()         #故意报错，无法直接继承普通的类的方法；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 21,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "{}"
      ]
     },
     "execution_count": 21,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "first_instance.__dict__                   #__dict__:可以查看这个对象的属性；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 2.3 新的实例属性的创建"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 22,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "first_instance.content = 'first_instance content : quantitative finance'      # 添加实例的属性content"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 23,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "first_instance.student = 'first_instance student : Quant'                     # 添加实例的属性student"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 24,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "{'content': 'first_instance content : quantitative finance',\n",
       " 'student': 'first_instance student : Quant'}"
      ]
     },
     "execution_count": 24,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "first_instance.__dict__                  #content和student是对象的实例属性；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 3. 类的实例化：也是一种继承思想"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 3.1 实例对类属性的继承"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "一个类可以创建多个实例，每个实例会从创建他的类中继承属性。"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 25,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "second_instance = FirstClass()               # 实例化的过程，使用类FirstClass创造另一个实例"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "second_instance会从FirstClass中继承其属性"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 26,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'FirstClass name : AQF'"
      ]
     },
     "execution_count": 26,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "second_instance.name"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 27,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'FirstClass language : python'"
      ]
     },
     "execution_count": 27,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "second_instance.language"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "对于在类中定义的没有添加参数的函数，实例无法继承这个方法；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 28,
   "metadata": {
    "scrolled": false
   },
   "outputs": [
    {
     "ename": "TypeError",
     "evalue": "welcome() takes 0 positional arguments but 1 was given",
     "output_type": "error",
     "traceback": [
      "\u001b[0;31m---------------------------------------------------------------------------\u001b[0m",
      "\u001b[0;31mTypeError\u001b[0m                                 Traceback (most recent call last)",
      "\u001b[0;32m<ipython-input-28-13bb12b83631>\u001b[0m in \u001b[0;36m<module>\u001b[0;34m()\u001b[0m\n\u001b[0;32m----> 1\u001b[0;31m \u001b[0msecond_instance\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mwelcome\u001b[0m\u001b[1;33m(\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0m",
      "\u001b[0;31mTypeError\u001b[0m: welcome() takes 0 positional arguments but 1 was given"
     ]
    }
   ],
   "source": [
    "second_instance.welcome()        "
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "second_instance和first_instance都是由同一类FirstClass创建，因此都会继承FirstClass中的属性，但first_instance创建后，进行赋值创建的实例属性，second_instance不会继承"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 29,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'first_instance content : quantitative finance'"
      ]
     },
     "execution_count": 29,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "first_instance.content"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 30,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'first_instance student : Quant'"
      ]
     },
     "execution_count": 30,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "first_instance.student"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 31,
   "metadata": {},
   "outputs": [
    {
     "ename": "AttributeError",
     "evalue": "'FirstClass' object has no attribute 'content'",
     "output_type": "error",
     "traceback": [
      "\u001b[0;31m---------------------------------------------------------------------------\u001b[0m",
      "\u001b[0;31mAttributeError\u001b[0m                            Traceback (most recent call last)",
      "\u001b[0;32m<ipython-input-31-736541a8fe56>\u001b[0m in \u001b[0;36m<module>\u001b[0;34m()\u001b[0m\n\u001b[0;32m----> 1\u001b[0;31m \u001b[0msecond_instance\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mcontent\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0m",
      "\u001b[0;31mAttributeError\u001b[0m: 'FirstClass' object has no attribute 'content'"
     ]
    }
   ],
   "source": [
    "second_instance.content"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "first_instance在创立后新添加的content, student也不会影响到创建它的FirstClass类"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "scrolled": true
   },
   "source": [
    "FirstClass.content"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "以上可以总结为，**当一个实例创建后**，新添加的实例属性不会影响创建他的类以及由同一类创建的其他实例。（前提是属性不能是可变的；）\n",
    "\n",
    "---"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "而当某个实例所继承的类属性发生变化时，相应所有实例的属性也会受到影响"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 33,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'FirstClass name : AQF'"
      ]
     },
     "execution_count": 33,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "FirstClass.name"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 34,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "FirstClass.name = 'AQF_changed'"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 35,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'AQF_changed'"
      ]
     },
     "execution_count": 35,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "FirstClass.name"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 36,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'AQF_changed'"
      ]
     },
     "execution_count": 36,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "first_instance.name"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 37,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'AQF_changed'"
      ]
     },
     "execution_count": 37,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "second_instance.name"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 3.2 编写可由实例继承的方法"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 60,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 类的方法与普通的函数只有一个特别的区别——它们必须有一个额外的第一个参数名称, 按照惯例它的名称是 self\n",
    "# self代表类的实例，而非类\n",
    "\n",
    "class ThirdClass():\n",
    "    def welcome(self):               #self代替了类的实例的位置，这个属性和方法在类的所有的实例中都可以调用；\n",
    "        print('Hello from ThirdClass')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 55,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "third_instance = ThirdClass()     #实例化的过程；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 61,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Hello from ThirdClass\n"
     ]
    }
   ],
   "source": [
    "third_instance.welcome()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "实例third_instance调用welcome方法的实质为python将third_instance实例作为方法中的第一个参数self\n",
    "\n",
    "即 third_instance.welcome()等价于ThirdClass.welcome(third_instance)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 63,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Hello from ThirdClass\n"
     ]
    }
   ],
   "source": [
    "ThirdClass.welcome(third_instance)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "进一步，对于可由实例继承的方法，在类中定义时第一个参数self表示传入实例，其他参数表示函数传入值，由此可像普通函数一样进行使用"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 64,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "class FourthClass:\n",
    "    def welcome(self,word):\n",
    "        print(word)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 65,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "fourth_instance = FourthClass()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 67,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "hello, this is a instance method\n"
     ]
    }
   ],
   "source": [
    "fourth_instance.welcome('hello, this is a instance method')"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 4. \\_\\_init\\_\\_"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 4.1 初始化方法：初始化实例的属性"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "很多类都倾向于将对象创建为有初始状态的。因此类可能会定义一个名为 __init__() 的特殊方法（初始化方法）  \n",
    "当用类产生新的实例时，会首先运行\\_\\_init\\_\\_函数，由此可以利用\\_\\_init\\_\\_函数设置实例的默认属性"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 76,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 类的方法与普通的函数只有一个特别的区别——它们必须有一个额外的第一个参数名称, 按照惯例它的名称是 self\n",
    "# self代表类的实例，而非类\n",
    "\n",
    "class FifthClass:\n",
    "#     age = 10    \n",
    "    def __init__(self):\n",
    "        self.name = 'AQF course by FifthClass '       #属性是实例的属性；\n",
    "        self.language =  'python'"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 69,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "fifth_instance = FifthClass()         # 创建一个实例，该实例在创建时被默认赋予属性name"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 70,
   "metadata": {
    "scrolled": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'AQF course by FifthClass '"
      ]
     },
     "execution_count": 70,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "fifth_instance.name"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 74,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "{'language': 'python', 'name': 'AQF course by FifthClass '}"
      ]
     },
     "execution_count": 74,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "fifth_instance.__dict__              #可以看到对象或者类的属性，以字典的形式呈现；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 77,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "dict_keys(['__module__', '__init__', '__dict__', '__weakref__', '__doc__'])"
      ]
     },
     "execution_count": 77,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "FifthClass.__dict__.keys()            #__init__中name是对实例的初始化属性，跟类没有关系；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "可以在实例创建时完成对其某些属性的定义"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 79,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "class SixthClass():\n",
    "    def __init__(self, name, language):\n",
    "        self.name = name\n",
    "        self.language = language"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 80,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "sixth_instance = SixthClass('AQF course', 'python')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 81,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'AQF course'"
      ]
     },
     "execution_count": 81,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "sixth_instance.name"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 82,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'python'"
      ]
     },
     "execution_count": 82,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "sixth_instance.language"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "该种\\_\\_init\\_\\_函数写法如果在创建实例时不赋予参数值，那么将无法创建实例"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 83,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "ename": "TypeError",
     "evalue": "__init__() missing 2 required positional arguments: 'name' and 'language'",
     "output_type": "error",
     "traceback": [
      "\u001b[0;31m---------------------------------------------------------------------------\u001b[0m",
      "\u001b[0;31mTypeError\u001b[0m                                 Traceback (most recent call last)",
      "\u001b[0;32m<ipython-input-83-3761af392ac5>\u001b[0m in \u001b[0;36m<module>\u001b[0;34m()\u001b[0m\n\u001b[0;32m----> 1\u001b[0;31m \u001b[0mseventh_instance\u001b[0m \u001b[1;33m=\u001b[0m \u001b[0mSixthClass\u001b[0m\u001b[1;33m(\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0m",
      "\u001b[0;31mTypeError\u001b[0m: __init__() missing 2 required positional arguments: 'name' and 'language'"
     ]
    }
   ],
   "source": [
    "seventh_instance = SixthClass()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "可采用python 函数默认输入的方式对类进行定义"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 84,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "class SeventhClass:\n",
    "    def __init__(self, name='AQF course', language='python'):\n",
    "        self.name = name\n",
    "        self.language = language"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "此种定义方法如果不输入name和language，则默认将‘AQF course’和‘python’设置为实例的name和language属性"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 89,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "eighth_instance = SeventhClass('CFA course')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 90,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'CFA course'"
      ]
     },
     "execution_count": 90,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "eighth_instance.name"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 91,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'python'"
      ]
     },
     "execution_count": 91,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "eighth_instance.language"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 4.2 面向对象实例"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "** 实例1 **"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 92,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "class People():\n",
    "    #定义类的属性\n",
    "    name = ''\n",
    "    age = 0\n",
    "    #定义初始化函数；\n",
    "    def __init__(self,n,a):   # 初始化方法；对实例的初始化；\n",
    "        self.name = n         # 实例的属性\n",
    "        self.age = a\n",
    "    def speak(self):\n",
    "        print(\"%s: I'm %d years old.\" %(self.name,self.age))"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 93,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Robin: I'm 10 years old.\n"
     ]
    }
   ],
   "source": [
    "p = People('Robin',10)      #实例化的过程；\n",
    "p.speak()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 95,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'Robin'"
      ]
     },
     "execution_count": 95,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "p.name"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 96,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "{'age': 10, 'name': 'Robin'}"
      ]
     },
     "execution_count": 96,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "p.__dict__"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 97,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "mappingproxy({'__dict__': <attribute '__dict__' of 'People' objects>,\n",
       "              '__doc__': None,\n",
       "              '__init__': <function __main__.People.__init__>,\n",
       "              '__module__': '__main__',\n",
       "              '__weakref__': <attribute '__weakref__' of 'People' objects>,\n",
       "              'age': 0,\n",
       "              'name': '',\n",
       "              'speak': <function __main__.People.speak>})"
      ]
     },
     "execution_count": 97,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "People.__dict__"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "** 实例2 **"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 99,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "class Dog():\n",
    "    def __init__(self, name, age):\n",
    "        self.name = name\n",
    "        self.age = age\n",
    "    \n",
    "    def sit(self):\n",
    "        print(self.name.title() + ' is sitting now.')\n",
    "        \n",
    "    def roll(self):\n",
    "        print(self.name.title() + ' is rolling now.')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 100,
   "metadata": {},
   "outputs": [],
   "source": [
    "my_dog = Dog('Robin', 5)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 101,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'Robin'"
      ]
     },
     "execution_count": 101,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "my_dog.name"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 102,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Robin is sitting now.\n"
     ]
    }
   ],
   "source": [
    "my_dog.sit()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 104,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "your_dog = Dog('william',6)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 105,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "William is rolling now.\n"
     ]
    }
   ],
   "source": [
    "your_dog.roll()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "** 实例3 **"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 106,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "class Car():\n",
    "    def __init__(self, brand, model, year):\n",
    "        self.brand = brand\n",
    "        self.model = model\n",
    "        self.year = year\n",
    "        \n",
    "    def get_info(self):\n",
    "        car_info = str(self.year) + ' '+ self.brand + ' ' + self.model\n",
    "        return car_info"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 107,
   "metadata": {},
   "outputs": [],
   "source": [
    "my_car = Car('BMW','X5',2017)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 108,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'BMW'"
      ]
     },
     "execution_count": 108,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "my_car.brand"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 109,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'2017 BMW X5'"
      ]
     },
     "execution_count": 109,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "my_car.get_info()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 110,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "class Car():\n",
    "    def __init__(self, brand, model, year):\n",
    "        self.brand = brand\n",
    "        self.model = model\n",
    "        self.year = year\n",
    "        self.miles = 0\n",
    "        \n",
    "    def get_info(self):\n",
    "        car_info = str(self.year) + ' '+ self.brand + ' ' + self.model\n",
    "        return car_info\n",
    "    \n",
    "    def get_miles(self):\n",
    "        print ('This car has runned ' + str(self.miles) + ' miles')    "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 111,
   "metadata": {},
   "outputs": [],
   "source": [
    "my_car = Car('BMW','X5',2017)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 112,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "This car has runned 0 miles\n"
     ]
    }
   ],
   "source": [
    "my_car.get_miles()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 113,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "my_car.miles = 60"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 114,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "This car has runned 60 miles\n"
     ]
    }
   ],
   "source": [
    "my_car.get_miles()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 115,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "class Car():\n",
    "    def __init__(self, brand, model, year):\n",
    "        self.brand = brand\n",
    "        self.model = model\n",
    "        self.year = year\n",
    "        self.miles = 0\n",
    "        \n",
    "    def get_info(self):\n",
    "        car_info = str(self.year) + ' '+ self.brand + ' ' + self.model\n",
    "        return car_info\n",
    "    \n",
    "    def get_miles(self):\n",
    "        print ('This car has runned ' + str(self.miles) + ' miles')\n",
    "    \n",
    "    def set_miles(self, miles):\n",
    "        self.miles = miles"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 116,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "my_new_car = Car('BMW','X5',2017)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 117,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "This car has runned 0 miles\n"
     ]
    }
   ],
   "source": [
    "my_new_car.get_miles()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 120,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "my_new_car.set_miles(70)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 121,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "This car has runned 70 miles\n"
     ]
    }
   ],
   "source": [
    "my_new_car.get_miles()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 127,
   "metadata": {},
   "outputs": [],
   "source": [
    "class Car():\n",
    "    def __init__(self, brand, model, year):\n",
    "        self.brand = brand\n",
    "        self.model = model\n",
    "        self.year = year\n",
    "        self.miles = 0\n",
    "        \n",
    "    def get_info(self):\n",
    "        car_info = str(self.year) + ' '+ self.brand + ' ' + self.model\n",
    "        return car_info\n",
    "    \n",
    "    def get_miles(self):\n",
    "        print ('This car has runned ' + str(self.miles) + ' miles')\n",
    "    \n",
    "    def set_miles(self, miles):\n",
    "        if self.miles < miles:\n",
    "            self.miles = miles\n",
    "        else:\n",
    "            print(\"You cann't roll back the miles\")"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 128,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "my_new_car = Car('BMW','X5',2017)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 129,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "This car has runned 0 miles\n"
     ]
    }
   ],
   "source": [
    "my_new_car.get_miles()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 134,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "You cann't roll back the miles\n"
     ]
    }
   ],
   "source": [
    "my_new_car.set_miles(80)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 135,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "This car has runned 120 miles\n"
     ]
    }
   ],
   "source": [
    "my_new_car.get_miles()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 实例4"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 136,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "class Garen:                                          #定义英雄盖伦的类，不同的玩家可以用它实例出自己英雄;\n",
    "    camp='Demacia'                                    #所有玩家的英雄(盖伦)的阵营都是Demacia;\n",
    "    def __init__(self,name,damage=60,life_value=570): #英雄的初始攻击力58...;\n",
    "        self.name=name                                #为自己的盖伦起个名;\n",
    "        self.damage=damage                            #英雄都有自己的攻击力;\n",
    "        self.life_value=life_value                    #英雄都有自己的生命值;\n",
    "    def attack(self,enemy):                           #普通攻击技能，enemy是敌人;\n",
    "        enemy.life_value -= self.damage               #根据自己的攻击力，攻击敌人就用敌人的生命值减攻击力。\n",
    "\n",
    "\n",
    "class Riven:\n",
    "    camp='Noxus'                                                #所有玩家的英雄(锐雯)的阵营都是Noxus;\n",
    "    def __init__(self,name,damage=80,life_value=500):           #英雄的初始攻击力54;\n",
    "        self.name=name                                          #为自己的锐雯起个别名;\n",
    "        self.damage=damage                                      #英雄都有自己的攻击力;\n",
    "        self.life_value=life_value                              #英雄都有自己的生命值;\n",
    "    def attack(self,enemy):                                     #普通攻击技能，enemy是敌人;\n",
    "        enemy.life_value -= self.damage                         #根据自己的攻击力，攻击敌人就用敌人的生命值减攻击力。\n",
    "\n",
    "\n",
    "g1=Garen('盖伦')  \n",
    "r1=Riven('瑞雯')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 137,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "570\n"
     ]
    }
   ],
   "source": [
    "print(g1.life_value)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "class Garen:                                          #定义英雄盖伦的类，不同的玩家可以用它实例出自己英雄;\n",
    "    camp='Demacia'                                    #所有玩家的英雄(盖伦)的阵营都是Demacia;\n",
    "    def __init__(self,name,damage=60,life_value=570): #英雄的初始攻击力58...;\n",
    "        self.name=name                                #为自己的盖伦起个名;\n",
    "        self.damage=damage                            #英雄都有自己的攻击力;\n",
    "        self.life_value=life_value                    #英雄都有自己的生命值;\n",
    "    def attack(self,enemy):                           #普通攻击技能，enemy是敌人;\n",
    "        enemy.life_value -= self.damage               #根据自己的攻击力，攻击敌人就用敌人的生命值减攻击力。\n",
    "\n",
    "\n",
    "class Riven:\n",
    "    camp='Noxus'                                                #所有玩家的英雄(锐雯)的阵营都是Noxus;\n",
    "    def __init__(self,name,damage=80,life_value=500):           #英雄的初始攻击力54;\n",
    "        self.name=name                                          #为自己的锐雯起个别名;\n",
    "        self.damage=damage                                      #英雄都有自己的攻击力;\n",
    "        self.life_value=life_value                              #英雄都有自己的生命值;\n",
    "    def attack(self,enemy):                                     #普通攻击技能，enemy是敌人;\n",
    "        enemy.life_value -= self.damage                         #根据自己的攻击力，攻击敌人就用敌人的生命值减攻击力。\n",
    "\n",
    "\n",
    "g1=Garen('盖伦')  \n",
    "r1=Riven('瑞雯')\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 138,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "570\n"
     ]
    }
   ],
   "source": [
    "print(g1.life_value)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 139,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "r1.attack(g1)                                                   #对象交互,瑞雯攻击盖伦"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 140,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "490\n"
     ]
    }
   ],
   "source": [
    "print(g1.life_value)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 143,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "__main__.Garen"
      ]
     },
     "execution_count": 143,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "type(g1)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 4.3 Python中一切都是对象"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "** 其他类的专有方法：**  \n",
    "\\_\\_init\\_\\_ : 构造函数，在生成对象时调用  \n",
    "\\_\\_del\\_\\_ : 析构函数，释放对象时使用  \n",
    "\\_\\_dict\\_\\_ : 显示对象的属性  \n",
    "\\_\\_repr\\_\\_ : 打印，转换  \n",
    "\\_\\_setitem\\_\\_ : 按照索引赋值  \n",
    "\\_\\_getitem\\_\\_: 按照索引获取值  \n",
    "\\_\\_len\\_\\_: 获得长度  \n",
    "\\_\\_cmp\\_\\_: 比较运算  \n",
    "\\_\\_add\\_\\_: 加运算  \n",
    "\\_\\_sub\\_\\_: 减运算  \n",
    "…… "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 141,
   "metadata": {},
   "outputs": [],
   "source": [
    "l = [1,2,3,4,5,6,7,8,9]      #list类，l是属于list类的一个具体的实例；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 142,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "list"
      ]
     },
     "execution_count": 142,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "type(l)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 149,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "9"
      ]
     },
     "execution_count": 149,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "len(l)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 150,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "9"
      ]
     },
     "execution_count": 150,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "l.__len__()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 152,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "['__add__',\n",
       " '__class__',\n",
       " '__contains__',\n",
       " '__delattr__',\n",
       " '__delitem__',\n",
       " '__dir__',\n",
       " '__doc__',\n",
       " '__eq__',\n",
       " '__format__',\n",
       " '__ge__',\n",
       " '__getattribute__',\n",
       " '__getitem__',\n",
       " '__gt__',\n",
       " '__hash__',\n",
       " '__iadd__',\n",
       " '__imul__',\n",
       " '__init__',\n",
       " '__init_subclass__',\n",
       " '__iter__',\n",
       " '__le__',\n",
       " '__len__',\n",
       " '__lt__',\n",
       " '__mul__',\n",
       " '__ne__',\n",
       " '__new__',\n",
       " '__reduce__',\n",
       " '__reduce_ex__',\n",
       " '__repr__',\n",
       " '__reversed__',\n",
       " '__rmul__',\n",
       " '__setattr__',\n",
       " '__setitem__',\n",
       " '__sizeof__',\n",
       " '__str__',\n",
       " '__subclasshook__',\n",
       " 'append',\n",
       " 'clear',\n",
       " 'copy',\n",
       " 'count',\n",
       " 'extend',\n",
       " 'index',\n",
       " 'insert',\n",
       " 'pop',\n",
       " 'remove',\n",
       " 'reverse',\n",
       " 'sort']"
      ]
     },
     "execution_count": 152,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "dir(l)                #__dict__输出这个类或对象的属性；dir()是输出这个类或对象的属性和方法；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 153,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Help on class list in module builtins:\n",
      "\n",
      "class list(object)\n",
      " |  list() -> new empty list\n",
      " |  list(iterable) -> new list initialized from iterable's items\n",
      " |  \n",
      " |  Methods defined here:\n",
      " |  \n",
      " |  __add__(self, value, /)\n",
      " |      Return self+value.\n",
      " |  \n",
      " |  __contains__(self, key, /)\n",
      " |      Return key in self.\n",
      " |  \n",
      " |  __delitem__(self, key, /)\n",
      " |      Delete self[key].\n",
      " |  \n",
      " |  __eq__(self, value, /)\n",
      " |      Return self==value.\n",
      " |  \n",
      " |  __ge__(self, value, /)\n",
      " |      Return self>=value.\n",
      " |  \n",
      " |  __getattribute__(self, name, /)\n",
      " |      Return getattr(self, name).\n",
      " |  \n",
      " |  __getitem__(...)\n",
      " |      x.__getitem__(y) <==> x[y]\n",
      " |  \n",
      " |  __gt__(self, value, /)\n",
      " |      Return self>value.\n",
      " |  \n",
      " |  __iadd__(self, value, /)\n",
      " |      Implement self+=value.\n",
      " |  \n",
      " |  __imul__(self, value, /)\n",
      " |      Implement self*=value.\n",
      " |  \n",
      " |  __init__(self, /, *args, **kwargs)\n",
      " |      Initialize self.  See help(type(self)) for accurate signature.\n",
      " |  \n",
      " |  __iter__(self, /)\n",
      " |      Implement iter(self).\n",
      " |  \n",
      " |  __le__(self, value, /)\n",
      " |      Return self<=value.\n",
      " |  \n",
      " |  __len__(self, /)\n",
      " |      Return len(self).\n",
      " |  \n",
      " |  __lt__(self, value, /)\n",
      " |      Return self<value.\n",
      " |  \n",
      " |  __mul__(self, value, /)\n",
      " |      Return self*value.n\n",
      " |  \n",
      " |  __ne__(self, value, /)\n",
      " |      Return self!=value.\n",
      " |  \n",
      " |  __new__(*args, **kwargs) from builtins.type\n",
      " |      Create and return a new object.  See help(type) for accurate signature.\n",
      " |  \n",
      " |  __repr__(self, /)\n",
      " |      Return repr(self).\n",
      " |  \n",
      " |  __reversed__(...)\n",
      " |      L.__reversed__() -- return a reverse iterator over the list\n",
      " |  \n",
      " |  __rmul__(self, value, /)\n",
      " |      Return self*value.\n",
      " |  \n",
      " |  __setitem__(self, key, value, /)\n",
      " |      Set self[key] to value.\n",
      " |  \n",
      " |  __sizeof__(...)\n",
      " |      L.__sizeof__() -- size of L in memory, in bytes\n",
      " |  \n",
      " |  append(...)\n",
      " |      L.append(object) -> None -- append object to end\n",
      " |  \n",
      " |  clear(...)\n",
      " |      L.clear() -> None -- remove all items from L\n",
      " |  \n",
      " |  copy(...)\n",
      " |      L.copy() -> list -- a shallow copy of L\n",
      " |  \n",
      " |  count(...)\n",
      " |      L.count(value) -> integer -- return number of occurrences of value\n",
      " |  \n",
      " |  extend(...)\n",
      " |      L.extend(iterable) -> None -- extend list by appending elements from the iterable\n",
      " |  \n",
      " |  index(...)\n",
      " |      L.index(value, [start, [stop]]) -> integer -- return first index of value.\n",
      " |      Raises ValueError if the value is not present.\n",
      " |  \n",
      " |  insert(...)\n",
      " |      L.insert(index, object) -- insert object before index\n",
      " |  \n",
      " |  pop(...)\n",
      " |      L.pop([index]) -> item -- remove and return item at index (default last).\n",
      " |      Raises IndexError if list is empty or index is out of range.\n",
      " |  \n",
      " |  remove(...)\n",
      " |      L.remove(value) -> None -- remove first occurrence of value.\n",
      " |      Raises ValueError if the value is not present.\n",
      " |  \n",
      " |  reverse(...)\n",
      " |      L.reverse() -- reverse *IN PLACE*\n",
      " |  \n",
      " |  sort(...)\n",
      " |      L.sort(key=None, reverse=False) -> None -- stable sort *IN PLACE*\n",
      " |  \n",
      " |  ----------------------------------------------------------------------\n",
      " |  Data and other attributes defined here:\n",
      " |  \n",
      " |  __hash__ = None\n",
      "\n"
     ]
    }
   ],
   "source": [
    "help(list)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 155,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "s = 'hello python'"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 157,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'Hello Python'"
      ]
     },
     "execution_count": 157,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "s.title()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 158,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "['__add__',\n",
       " '__class__',\n",
       " '__contains__',\n",
       " '__delattr__',\n",
       " '__dir__',\n",
       " '__doc__',\n",
       " '__eq__',\n",
       " '__format__',\n",
       " '__ge__',\n",
       " '__getattribute__',\n",
       " '__getitem__',\n",
       " '__getnewargs__',\n",
       " '__gt__',\n",
       " '__hash__',\n",
       " '__init__',\n",
       " '__init_subclass__',\n",
       " '__iter__',\n",
       " '__le__',\n",
       " '__len__',\n",
       " '__lt__',\n",
       " '__mod__',\n",
       " '__mul__',\n",
       " '__ne__',\n",
       " '__new__',\n",
       " '__reduce__',\n",
       " '__reduce_ex__',\n",
       " '__repr__',\n",
       " '__rmod__',\n",
       " '__rmul__',\n",
       " '__setattr__',\n",
       " '__sizeof__',\n",
       " '__str__',\n",
       " '__subclasshook__',\n",
       " 'capitalize',\n",
       " 'casefold',\n",
       " 'center',\n",
       " 'count',\n",
       " 'encode',\n",
       " 'endswith',\n",
       " 'expandtabs',\n",
       " 'find',\n",
       " 'format',\n",
       " 'format_map',\n",
       " 'index',\n",
       " 'isalnum',\n",
       " 'isalpha',\n",
       " 'isdecimal',\n",
       " 'isdigit',\n",
       " 'isidentifier',\n",
       " 'islower',\n",
       " 'isnumeric',\n",
       " 'isprintable',\n",
       " 'isspace',\n",
       " 'istitle',\n",
       " 'isupper',\n",
       " 'join',\n",
       " 'ljust',\n",
       " 'lower',\n",
       " 'lstrip',\n",
       " 'maketrans',\n",
       " 'partition',\n",
       " 'replace',\n",
       " 'rfind',\n",
       " 'rindex',\n",
       " 'rjust',\n",
       " 'rpartition',\n",
       " 'rsplit',\n",
       " 'rstrip',\n",
       " 'split',\n",
       " 'splitlines',\n",
       " 'startswith',\n",
       " 'strip',\n",
       " 'swapcase',\n",
       " 'title',\n",
       " 'translate',\n",
       " 'upper',\n",
       " 'zfill']"
      ]
     },
     "execution_count": 158,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "dir(s)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 5.继承"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 5.1 父类与子类"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "类也可从其他类继承属性或方法，由此提高代码的重用性。其中被继承属性的类称为超类（父类），继承属性的类成为子类"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 159,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "class Father():                       # 定义一个类\n",
    "    name = 'father\\'s name'              "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 161,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "class Son(Father):                        # 定义一个子类，用此种格式定义\n",
    "    pass"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 160,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "\"father's name\""
      ]
     },
     "execution_count": 160,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "Father.name"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 162,
   "metadata": {
    "scrolled": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "\"father's name\""
      ]
     },
     "execution_count": 162,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "Son.name"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 163,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "dict_keys(['__module__', 'name', '__dict__', '__weakref__', '__doc__'])"
      ]
     },
     "execution_count": 163,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "Father.__dict__.keys()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 164,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "dict_keys(['__module__', '__doc__'])"
      ]
     },
     "execution_count": 164,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "Son.__dict__.keys()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "在类创建时，python自动将类的继承关系信息记录在\\_\\_bases\\_\\_属性中"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 165,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "(__main__.Father,)"
      ]
     },
     "execution_count": 165,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "Son.__bases__"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 5.2 父类与子类创建的实例"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 166,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "father_instance = Father()     # 创建父类的实例"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 167,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "son_instance = Son()    # 创建子类的实例"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "在实例创建后，可使用\\_\\_class\\_\\_查看创建实例的类"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 168,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "__main__.Father"
      ]
     },
     "execution_count": 168,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "father_instance.__class__"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 172,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "__main__.Father"
      ]
     },
     "execution_count": 172,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "type(father_instance)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 169,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "__main__.Son"
      ]
     },
     "execution_count": 169,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "son_instance.__class__"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "实例father_instance从Father类继承name属性"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 173,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "\"father's name\""
      ]
     },
     "execution_count": 173,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "father_instance.name"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "实例son_instance的name属性从Father类中继承"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 174,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "\"father's name\""
      ]
     },
     "execution_count": 174,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "son_instance.name"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "如修改Father类的name属性，father_instance和son_instance的属性都将都到影响"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 175,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "Father.name = 'changed Father\\'s name'"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 176,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "\"changed Father's name\""
      ]
     },
     "execution_count": 176,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "Father.name"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 177,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "\"changed Father's name\""
      ]
     },
     "execution_count": 177,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "father_instance.name"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 178,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "\"changed Father's name\""
      ]
     },
     "execution_count": 178,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "son_instance.name"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "继承的本质是当子类或实例调用某属性或方法时，python会搜索其父类或创建实例的子类是否具有该属性，并将该属性的值或方法返回\n",
    "\n",
    "而当父类和子类都对同一个属性或方法进行定义时，子类创建的实例将以子类的定义为准"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 180,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "class Son2(Father):     # 定义一个新的子类，同时重新定义name属性\n",
    "    name = 'Son2 \\'s name'"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 181,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "son2_instance = Son2()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 182,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "\"Son2 's name\""
      ]
     },
     "execution_count": 182,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "son2_instance.name"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "collapsed": true
   },
   "source": [
    "#### 5.3 子类重写父类方法"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 191,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "class Father():                 # 定义父类\n",
    "    def __init__(self):\n",
    "        self.name = 'father'\n",
    "    def welcome(self):\n",
    "        print('hello from class father')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 192,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "class Son(Father):\n",
    "    def welcome(self):          # 子类对父类的welcome方法进行了重写；\n",
    "        print('hello from class son')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 193,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "hello from class father\n"
     ]
    }
   ],
   "source": [
    "father = Father()\n",
    "father.welcome()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 194,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "hello from class son\n"
     ]
    }
   ],
   "source": [
    "son = Son()\n",
    "son.welcome()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 195,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'father'"
      ]
     },
     "execution_count": 195,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "son.name"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "collapsed": true
   },
   "source": [
    "#### 5.4 子类拓展父类方法"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 184,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "class Father():                # 定义父类\n",
    "    def __init__(self):\n",
    "        self.name = 'father'\n",
    "    def welcome(self):\n",
    "        print('Hello from class father')\n",
    "        "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 185,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "class Son(Father):\n",
    "    def __init__(self):\n",
    "        self.name = 'son'\n",
    "    def welcome(self):\n",
    "        Father.welcome(self)   #调用了它的父类的方法；\n",
    "        super().welcome()      # 执行时先执行父类的welcome方法,通过super()可以调用父类方法；        \n",
    "        print('Hello from class son')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 186,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Hello from class father\n"
     ]
    }
   ],
   "source": [
    "father = Father()\n",
    "father.welcome()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 187,
   "metadata": {
    "scrolled": true
   },
   "outputs": [],
   "source": [
    "son = Son()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 188,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Hello from class father\n",
      "Hello from class father\n",
      "Hello from class son\n"
     ]
    }
   ],
   "source": [
    "son.welcome()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 5.5 面向对象继承实例"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "** 实例1 **"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 197,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "class People():\n",
    "    #定义类的属性\n",
    "    name = ''\n",
    "    age = 0\n",
    "    #定义构造方法\n",
    "    def __init__(self,n,a):\n",
    "        self.name = n\n",
    "        self.age = a\n",
    "    def speak(self):\n",
    "        print(\"%s: I'm %d years old.\" %(self.name,self.age))"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 198,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "#单继承实例；\n",
    "class Student(People):\n",
    "    grade = ''\n",
    "    def __init__(self,n,a,g):    #进行了拓展；\n",
    "        #调用父类的构函\n",
    "        People.__init__(self,n,a)\n",
    "        self.grade = g\n",
    "    #重写父类的方法\n",
    "    def speak(self):\n",
    "        print(\"%s: I'm %d years old, I'm in %d grade\"%(self.name,self.age,self.grade))"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 199,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Alpha: I'm 10 years old, I'm in 7 grade\n"
     ]
    }
   ],
   "source": [
    "s = Student('Alpha',10,7)\n",
    "s.speak()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "** 实例2 **"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 200,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "class Car():\n",
    "    def __init__(self, brand, model, year):\n",
    "        self.brand = brand\n",
    "        self.model = model\n",
    "        self.year = year\n",
    "        self.miles = 0\n",
    "        \n",
    "    def get_info(self):\n",
    "        car_info = str(self.year) + ' '+ self.brand + ' ' + self.model\n",
    "        return car_info\n",
    "    \n",
    "    def get_miles(self):\n",
    "        print ('This car has runned ' + str(self.miles) + ' miles')    "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 201,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "class ElecCar(Car):\n",
    "    def __init__(self, brand, model, year):\n",
    "        super().__init__(brand, model, year)\n",
    "        self.battery = '0%'\n",
    "    \n",
    "    def get_battery(self):\n",
    "        print('This car has '+ self.battery + ' battery')        "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 202,
   "metadata": {},
   "outputs": [],
   "source": [
    "my_eleccar = ElecCar('Tesla', 'Model S', '2017')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 203,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "This car has 0% battery\n"
     ]
    }
   ],
   "source": [
    "my_eleccar.get_battery()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 205,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "['__class__',\n",
       " '__delattr__',\n",
       " '__dict__',\n",
       " '__dir__',\n",
       " '__doc__',\n",
       " '__eq__',\n",
       " '__format__',\n",
       " '__ge__',\n",
       " '__getattribute__',\n",
       " '__gt__',\n",
       " '__hash__',\n",
       " '__init__',\n",
       " '__init_subclass__',\n",
       " '__le__',\n",
       " '__lt__',\n",
       " '__module__',\n",
       " '__ne__',\n",
       " '__new__',\n",
       " '__reduce__',\n",
       " '__reduce_ex__',\n",
       " '__repr__',\n",
       " '__setattr__',\n",
       " '__sizeof__',\n",
       " '__str__',\n",
       " '__subclasshook__',\n",
       " '__weakref__',\n",
       " 'battery',\n",
       " 'brand',\n",
       " 'get_battery',\n",
       " 'get_info',\n",
       " 'get_miles',\n",
       " 'miles',\n",
       " 'model',\n",
       " 'year']"
      ]
     },
     "execution_count": 205,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "dir(my_eleccar)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "**实例3 将实例用作属性**"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 206,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "class Battery():\n",
    "    def __init__(self, battery_size = '0%'):\n",
    "        self.battery_size = battery_size\n",
    "        \n",
    "    def get_battery(self):\n",
    "        print('This car has '+ self.battery_size + ' battery')        \n",
    "\n",
    "class ElecCar(Car):\n",
    "    def __init__(self, brand, model, year):\n",
    "        super().__init__(brand, model, year)\n",
    "        self.battery = Battery()          # ElecCar中的battery属性其实是Battery()类的一个实例；相当于把所有跟\n",
    "                                          # Battery有关的信息都封装到了self.battery这个属性中了；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 207,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "my_eleccar = ElecCar('Tesla', 'Model S', '2017')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 208,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "This car has 0% battery\n"
     ]
    }
   ],
   "source": [
    "my_eleccar.battery.get_battery()          # 实盘平台会有很多这样的表示；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "collapsed": true
   },
   "source": [
    "### 6. 多继承：子类从多个父类继承属性和方法"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 209,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "class Father1:\n",
    "    name1 = 'Father1 \\'s name'\n",
    "    def welcome1():\n",
    "        print('hello from class Father1')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 210,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "class Father2:\n",
    "    name2 = 'Father2 \\'s name'\n",
    "    def welcome2():\n",
    "        print('hello from class Father2')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 211,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "class Son(Father1, Father2):\n",
    "    pass"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 212,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "\"Father1 's name\""
      ]
     },
     "execution_count": 212,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "Son.name1"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 213,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "hello from class Father1\n"
     ]
    }
   ],
   "source": [
    "Son.welcome1()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 214,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "\"Father2 's name\""
      ]
     },
     "execution_count": 214,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "Son.name2"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 215,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "hello from class Father2\n"
     ]
    }
   ],
   "source": [
    "Son.welcome2()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 7. 模拟事件驱动型的面向对象交易平台设计"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "class Event():\n",
    "    \"\"\"\n",
    "    交易事件的基类，在后续子类中进行进一步的代码实现，以相应不同类型的交易事件。\n",
    "    \"\"\"\n",
    "    pass\n",
    "\n",
    "class MarketEvent(Event):\n",
    "    \"\"\"\n",
    "    处理接收到新的市场数据的更新，此类编写成可接收任何频率k线数据的子类\n",
    "    \"\"\"\n",
    "    def __init__(self, close_price, high_price, low_price, open_price, volume, time):\n",
    "        self.type='BAR'\n",
    "        self.close_price = close_price\n",
    "        self.high_price = high_price\n",
    "        self.low_price = low_price\n",
    "        self.open_price = open_price\n",
    "        self.volume = volume\n",
    "        self.time = time\n",
    "    \n",
    "    def resample_data(self):\n",
    "        pass\n",
    "\n",
    "class SignalEvent(Event):\n",
    "    \n",
    "     def __init__(self, position, symbol, percent):\n",
    "        pass\n",
    "    \n",
    " \n",
    "        \n",
    "        \n",
    "class OrderEvent(Event):\n",
    "    \"\"\"\n",
    "    处理向执行系统提交的订单（Order）信息。\n",
    "    \"\"\"\n",
    "    def __init__(self,symbol,order_type,quantity):\n",
    "        self.type='ORDER'\n",
    "        self.symbol=symbol                  # 进行下单股票的代码\n",
    "        self.order_type=order_type          # 下单的类型\n",
    "        self.quantity=quantity              # 数量，用正表示买入，负表示卖出\n",
    "\n",
    "    def print_order(self):\n",
    "        \"\"\"\n",
    "        显示订单中的相关信息\n",
    "        \"\"\"\n",
    "        print(\n",
    "            \"Order:Symbol:%s,Type=%s,Quantity=%s\" %(self.symbol,self.order_type,self.quantity,self.direction)\n",
    "            )\n"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "collapsed": true
   },
   "source": [
    "声明：本资料仅供内部学习交流使用，切勿外传。"
   ]
  }
 ],
 "metadata": {
  "kernelspec": {
   "display_name": "Python 3",
   "language": "python",
   "name": "python3"
  },
  "language_info": {
   "codemirror_mode": {
    "name": "ipython",
    "version": 3
   },
   "file_extension": ".py",
   "mimetype": "text/x-python",
   "name": "python",
   "nbconvert_exporter": "python",
   "pygments_lexer": "ipython3",
   "version": "3.6.0"
  }
 },
 "nbformat": 4,
 "nbformat_minor": 2
}
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{
 "cells": [
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "## 股债平衡交易策略—面向对象实现 & 仓位控制"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 1,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import tushare as  ts\n",
    "import pandas as pd\n",
    "import matplotlib.pyplot as plt\n",
    "import seaborn\n",
    "%matplotlib.inline\n",
    "\n",
    "# 定义 account 类，作用是根据每日两种资产的回报率计算账户净值，并记录净值和调仓记录\n",
    "class Account():\n",
    "    \"\"\"\n",
    "    Account 类定义，模拟账户的各种行为\n",
    "    \"\"\"\n",
    "    def __init__(self, stock=0.5, bond=0.5, rebalance_ratio=0.55):\n",
    "        \"\"\"\n",
    "        类初始化函数，记录初始账户股票和债券的比例以及账户净值\n",
    "        初始账户净值为1\n",
    "        :param stock: 股票比例\n",
    "        :param bond: 债券比例\n",
    "        \"\"\"\n",
    "        self.stock_ratio = stock       # 股票资产比例\n",
    "        self.bond_ratio = bond         # 债券资产比例\n",
    "        self.balance_ratio = {'stock': stock, 'bond':bond}  # 调仓后的目标比例，此处与初始值相同\n",
    "        self.rebalance_threshold = rebalance_ratio          # 调仓阈值\n",
    "        self.net_value = 1             # 初始账户净值\n",
    "        self.rebalance_record = {}     # 记录策略调仓记录，检查用途；\n",
    "        self.balance = {}              # 记录账户策略表现净值\n",
    "\n",
    "\n",
    "    def rebalance(self):\n",
    "        \"\"\"\n",
    "        账户再平衡，将股票和债券比例调整回目标比例\n",
    "        ：return:\n",
    "        \"\"\"\n",
    "        self.stock_ratio = self.balance_ratio['stock']\n",
    "        self.bond_ratio = self.balance_ratio['bond']\n",
    "\n",
    "\n",
    "    def update_ratio(self, daily_series):\n",
    "        \"\"\"\n",
    "        根据每日收益率数据更新股票和债券持仓比例和策略净值；\n",
    "        :param daily_series: 每日两种资产的收益率，pandas series\n",
    "        :return:\n",
    "        \"\"\"\n",
    "        # 股票资产的净值\n",
    "        stock_net = self.stock_ratio * self.net_value * (1 + daily_series['stock'])\n",
    "        # 债券资产的净值\n",
    "        bond_net = self.bond_ratio * self.net_value * (1 + daily_series['bond'])\n",
    "        # 更新账户总体净值,股票比例，债券比例\n",
    "        self.net_value = stock_net + bond_net\n",
    "        self.stock_ratio = stock_net / self.net_value          #更新股票仓位比例；\n",
    "        self.bond_ratio = bond_net / self.net_value            #更新债券仓位比例；\n",
    "        # 记录收益进来之后的更新后的账户净值\n",
    "        self.balance[daily_series.name] = self.net_value\n",
    "\n",
    "\n",
    "    def check_rebalance(self):\n",
    "        \"\"\"\n",
    "        检查账户是否需要再平衡\n",
    "        :return: 任何一种资产超过 rebalance_ratio 返回 True\n",
    "        \"\"\"\n",
    "        return (self.stock_ratio >= self.rebalance_threshold) \\\n",
    "               or (self.bond_ratio >= self.rebalance_threshold)\n",
    "\n",
    "\n",
    "    def data_in(self, daily_series):\n",
    "        \"\"\"\n",
    "        是我们策略的主逻辑；\n",
    "        处理每天进来的新数据；\n",
    "        根据当日涨跌幅数据计算账户变动\n",
    "        此方法设计作为参数传递给pandas.apply()函数\n",
    "        :param daily_series: series，单日股票和债券资产收益率，index为['stock','bond']\n",
    "        :return: 返回与 daily_series 结构相同的 series，分别是stock 和 bond 比例更新以后的结果\n",
    "        \"\"\"\n",
    "        # 更新股债资产持仓比例和账户净值，记录账户净值\n",
    "        self.update_ratio(daily_series)\n",
    "        # 检查是否 rebalance\n",
    "        if self.check_rebalance():\n",
    "            # 记录调仓日期和调仓前的股票债券比例\n",
    "            self.rebalance_record[daily_series.name] = \\\n",
    "                {'stock': self.stock_ratio, 'bond': self.bond_ratio}\n",
    "            # 调仓到目标比例\n",
    "            self.rebalance()\n",
    "        else:\n",
    "            pass\n",
    "\n",
    "        return pd.Series({'stock': self.stock_ratio, 'bond': self.bond_ratio},\n",
    "                         name=daily_series.name)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 2,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>stock</th>\n",
       "      <th>bond</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2013-03-26</th>\n",
       "      <td>-0.003966</td>\n",
       "      <td>0.002424</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2013-03-27</th>\n",
       "      <td>0.001138</td>\n",
       "      <td>-0.000241</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2013-03-28</th>\n",
       "      <td>-0.028125</td>\n",
       "      <td>0.001064</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2013-03-29</th>\n",
       "      <td>0.000585</td>\n",
       "      <td>0.001023</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2013-04-01</th>\n",
       "      <td>0.008472</td>\n",
       "      <td>0.001121</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "               stock      bond\n",
       "2013-03-26 -0.003966  0.002424\n",
       "2013-03-27  0.001138 -0.000241\n",
       "2013-03-28 -0.028125  0.001064\n",
       "2013-03-29  0.000585  0.001023\n",
       "2013-04-01  0.008472  0.001121"
      ]
     },
     "execution_count": 2,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 读取资产收益率，分别用 159922 嘉实中证500ETF 和 511010 国泰上证5年期ETF\n",
    "change = pd.read_csv('data/fund_change.csv', index_col=0).dropna()\n",
    "change.columns = ['stock', 'bond']\n",
    "change.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 3,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>stock</th>\n",
       "      <th>bond</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2017-07-26</th>\n",
       "      <td>-0.002390</td>\n",
       "      <td>0.000036</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-07-27</th>\n",
       "      <td>0.007827</td>\n",
       "      <td>0.000255</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-07-28</th>\n",
       "      <td>0.005706</td>\n",
       "      <td>0.000036</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-07-31</th>\n",
       "      <td>0.011820</td>\n",
       "      <td>0.000036</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-08-01</th>\n",
       "      <td>-0.001558</td>\n",
       "      <td>0.000766</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "               stock      bond\n",
       "2017-07-26 -0.002390  0.000036\n",
       "2017-07-27  0.007827  0.000255\n",
       "2017-07-28  0.005706  0.000036\n",
       "2017-07-31  0.011820  0.000036\n",
       "2017-08-01 -0.001558  0.000766"
      ]
     },
     "execution_count": 3,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "change.tail()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 4,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "['2013-03-26', '2017-08-01']"
      ]
     },
     "execution_count": 4,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 获取测试起止时间\n",
    "test_range = [change.index[0], change.index[-1]]\n",
    "test_range"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 5,
   "metadata": {},
   "outputs": [],
   "source": [
    "# 创建 Account 对象，使用默认的股债 50% vs 50% 比例，调仓门槛 55%\n",
    "account = Account()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 6,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>bond</th>\n",
       "      <th>stock</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2013-03-26</th>\n",
       "      <td>0.503198</td>\n",
       "      <td>0.496802</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2013-03-27</th>\n",
       "      <td>0.502853</td>\n",
       "      <td>0.497147</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2013-03-28</th>\n",
       "      <td>0.510250</td>\n",
       "      <td>0.489750</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2013-03-29</th>\n",
       "      <td>0.510359</td>\n",
       "      <td>0.489641</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2013-04-01</th>\n",
       "      <td>0.508531</td>\n",
       "      <td>0.491469</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "                bond     stock\n",
       "2013-03-26  0.503198  0.496802\n",
       "2013-03-27  0.502853  0.497147\n",
       "2013-03-28  0.510250  0.489750\n",
       "2013-03-29  0.510359  0.489641\n",
       "2013-04-01  0.508531  0.491469"
      ]
     },
     "execution_count": 6,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 对收益率数据调用 account.data_in() 方法，每日资产比例变化结果存入 portfolio_ratio 变量\n",
    "portfolio_ratio = change.apply(account.data_in, axis=1)\n",
    "portfolio_ratio.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 9,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>bond</th>\n",
       "      <th>stock</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2014-08-11</th>\n",
       "      <td>0.449936</td>\n",
       "      <td>0.550064</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2014-12-15</th>\n",
       "      <td>0.449297</td>\n",
       "      <td>0.550703</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2015-03-23</th>\n",
       "      <td>0.449570</td>\n",
       "      <td>0.550430</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2015-05-13</th>\n",
       "      <td>0.448173</td>\n",
       "      <td>0.551827</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2015-06-02</th>\n",
       "      <td>0.444598</td>\n",
       "      <td>0.555402</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2015-06-26</th>\n",
       "      <td>0.552955</td>\n",
       "      <td>0.447045</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2015-07-03</th>\n",
       "      <td>0.551217</td>\n",
       "      <td>0.448783</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2015-07-08</th>\n",
       "      <td>0.551194</td>\n",
       "      <td>0.448806</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2015-07-13</th>\n",
       "      <td>0.427568</td>\n",
       "      <td>0.572432</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2015-08-25</th>\n",
       "      <td>0.566632</td>\n",
       "      <td>0.433368</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2015-11-11</th>\n",
       "      <td>0.448945</td>\n",
       "      <td>0.551055</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-01-12</th>\n",
       "      <td>0.553977</td>\n",
       "      <td>0.446023</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "                bond     stock\n",
       "2014-08-11  0.449936  0.550064\n",
       "2014-12-15  0.449297  0.550703\n",
       "2015-03-23  0.449570  0.550430\n",
       "2015-05-13  0.448173  0.551827\n",
       "2015-06-02  0.444598  0.555402\n",
       "2015-06-26  0.552955  0.447045\n",
       "2015-07-03  0.551217  0.448783\n",
       "2015-07-08  0.551194  0.448806\n",
       "2015-07-13  0.427568  0.572432\n",
       "2015-08-25  0.566632  0.433368\n",
       "2015-11-11  0.448945  0.551055\n",
       "2016-01-12  0.553977  0.446023"
      ]
     },
     "execution_count": 9,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 从 account 中读取调仓记录，可以看到至少有一个是超过55%的比例的；\n",
    "rebalance_record = pd.DataFrame(account.rebalance_record).T\n",
    "rebalance_record"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 11,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "bond     0.5\n",
       "stock    0.5\n",
       "Name: 2014-12-15, dtype: float64"
      ]
     },
     "execution_count": 11,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "portfolio_ratio.loc['2014-12-15']"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 12,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2013-03-26    0.998469\n",
       "2013-03-27    0.998912\n",
       "2013-03-28    0.985480\n",
       "2013-03-29    0.986276\n",
       "2013-04-01    0.990932\n",
       "Name: strategy, dtype: float64"
      ]
     },
     "execution_count": 12,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 从 account 中读取账户净值\n",
    "net_value = pd.Series(account.balance, name='strategy')\n",
    "net_value.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 13,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "date\n",
       "2013-03-26    0.985439\n",
       "2013-03-27    0.988684\n",
       "2013-03-28    0.956450\n",
       "2013-03-29    0.954835\n",
       "2013-04-01    0.954112\n",
       "Name: hs300, dtype: float64"
      ]
     },
     "execution_count": 13,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "## 计算benchmark收益率\n",
    "# 从 tushare 获取沪深300收盘数据\n",
    "hs300 = ts.get_k_data('hs300',start ='2013-01-01', end = '2017-08-01').set_index('date')['close']\n",
    "# 计算日涨跌幅\n",
    "hs300 = (hs300 - hs300.shift(1))/hs300.shift(1)\n",
    "# 修改 series.name ，pd.concat时可以直接转为列名称\n",
    "hs300.name = 'hs300'\n",
    "# 截取测试对应时间段数据\n",
    "hs300 = hs300[(hs300.index >= test_range[0]) & (hs300.index <= test_range[1])]\n",
    "# 计算累计收益\n",
    "hs300 = (hs300 + 1).cumprod()\n",
    "hs300.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 14,
   "metadata": {},
   "outputs": [
    {
     "data": {
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      "text/plain": [
       "<matplotlib.figure.Figure at 0x1f613b29080>"
      ]
     },
     "metadata": {},
     "output_type": "display_data"
    }
   ],
   "source": [
    "# 形成净值曲线\n",
    "returns= pd.concat([net_value, hs300], axis=1)\n",
    "returns.plot(figsize=(13,9))\n",
    "plt.show()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "声明：本资料仅供内部学习交流使用，切勿外传。"
   ]
  }
 ],
 "metadata": {
  "kernelspec": {
   "display_name": "Python 3",
   "language": "python",
   "name": "python3"
  },
  "language_info": {
   "codemirror_mode": {
    "name": "ipython",
    "version": 3
   },
   "file_extension": ".py",
   "mimetype": "text/x-python",
   "name": "python",
   "nbconvert_exporter": "python",
   "pygments_lexer": "ipython3",
   "version": "3.6.0"
  }
 },
 "nbformat": 4,
 "nbformat_minor": 1
}







aqf11.1.ipynb

{
 "cells": [
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "# 实盘交易之Oanda平台"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "Oanda API 的设计反应了面向对象设计中对象间的构成关系（Composition,对应于 Inheritance 继承关系），即 Context 对象是通过其他实现具体功能的对象构成的。比如进行账户操作和管理的 Account 对象，进行订单管理的 Order 对象等"
   ]
  },
  {
   "attachments": {
    "Context.png": {
     "image/png": ""
    }
   },
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "![Context.png](attachment:Context.png)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 2,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "%matplotlib inline\n",
    "import matplotlib.pyplot as plt\n",
    "import seaborn as sns; sns.set()\n",
    "import matplotlib as mpl\n",
    "mpl.rcParams['font.family'] = 'serif'\n",
    "import warnings; warnings.simplefilter('ignore') "
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 1. The Oanda API 连接和账户测试"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "Oanda API安装：`pip install v20`"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "Github: https://github.com/oanda/v20-python/tree/master/src/v20"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 1.1 Oanda API 连接"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 3,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import v20                                  #import v20下面的account模块；\n",
    "# from v20.account import Account"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 4,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import configparser"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 5,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "config = configparser.ConfigParser()      #实例化了ConfigParser类"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 6,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "['config.ini']"
      ]
     },
     "execution_count": 6,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "config.read('config.ini')                # 通过config这个实例下面的read方法去读取前面我们的配置文件"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 7,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "['BOOLEAN_STATES',\n",
       " 'NONSPACECRE',\n",
       " 'OPTCRE',\n",
       " 'OPTCRE_NV',\n",
       " 'SECTCRE',\n",
       " '_DEFAULT_INTERPOLATION',\n",
       " '_MutableMapping__marker',\n",
       " '_OPT_NV_TMPL',\n",
       " '_OPT_TMPL',\n",
       " '_SECT_TMPL',\n",
       " '__abstractmethods__',\n",
       " '__class__',\n",
       " '__contains__',\n",
       " '__delattr__',\n",
       " '__delitem__',\n",
       " '__dict__',\n",
       " '__dir__',\n",
       " '__doc__',\n",
       " '__eq__',\n",
       " '__format__',\n",
       " '__ge__',\n",
       " '__getattribute__',\n",
       " '__getitem__',\n",
       " '__gt__',\n",
       " '__hash__',\n",
       " '__init__',\n",
       " '__init_subclass__',\n",
       " '__iter__',\n",
       " '__le__',\n",
       " '__len__',\n",
       " '__lt__',\n",
       " '__module__',\n",
       " '__ne__',\n",
       " '__new__',\n",
       " '__reduce__',\n",
       " '__reduce_ex__',\n",
       " '__repr__',\n",
       " '__reversed__',\n",
       " '__setattr__',\n",
       " '__setitem__',\n",
       " '__sizeof__',\n",
       " '__slots__',\n",
       " '__str__',\n",
       " '__subclasshook__',\n",
       " '__weakref__',\n",
       " '_abc_cache',\n",
       " '_abc_negative_cache',\n",
       " '_abc_negative_cache_version',\n",
       " '_abc_registry',\n",
       " '_allow_no_value',\n",
       " '_comment_prefixes',\n",
       " '_convert_to_boolean',\n",
       " '_converters',\n",
       " '_defaults',\n",
       " '_delimiters',\n",
       " '_dict',\n",
       " '_empty_lines_in_values',\n",
       " '_get',\n",
       " '_get_conv',\n",
       " '_handle_error',\n",
       " '_inline_comment_prefixes',\n",
       " '_interpolation',\n",
       " '_join_multiline_values',\n",
       " '_optcre',\n",
       " '_proxies',\n",
       " '_read',\n",
       " '_sections',\n",
       " '_strict',\n",
       " '_unify_values',\n",
       " '_validate_value_types',\n",
       " '_write_section',\n",
       " 'add_section',\n",
       " 'clear',\n",
       " 'converters',\n",
       " 'default_section',\n",
       " 'defaults',\n",
       " 'get',\n",
       " 'getboolean',\n",
       " 'getfloat',\n",
       " 'getint',\n",
       " 'has_option',\n",
       " 'has_section',\n",
       " 'items',\n",
       " 'keys',\n",
       " 'options',\n",
       " 'optionxform',\n",
       " 'pop',\n",
       " 'popitem',\n",
       " 'read',\n",
       " 'read_dict',\n",
       " 'read_file',\n",
       " 'read_string',\n",
       " 'readfp',\n",
       " 'remove_option',\n",
       " 'remove_section',\n",
       " 'sections',\n",
       " 'set',\n",
       " 'setdefault',\n",
       " 'update',\n",
       " 'values',\n",
       " 'write']"
      ]
     },
     "execution_count": 7,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "dir(config)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 8,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "['oanda', 'gemini']"
      ]
     },
     "execution_count": 8,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "config.sections()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 9,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "['account_id', 'api_key']"
      ]
     },
     "execution_count": 9,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "config.options('oanda')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 10,
   "metadata": {
    "collapsed": true,
    "scrolled": true
   },
   "outputs": [],
   "source": [
    "ctx = v20.Context(\n",
    "            'api-fxpractice.oanda.com',\n",
    "            443,\n",
    "            True,\n",
    "            application='sample_code',\n",
    "            token=config['oanda']['api_key'],\n",
    "            datetime_format='RFC3339'\n",
    ")                                                           # Oanda API的核心主体，实例化了Context这个类；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 11,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "{'_base_url': 'https://api-fxpractice.oanda.com:443',\n",
       " '_headers': {'Accept-Datetime-Format': 'RFC3339',\n",
       "  'Authorization': 'Bearer 5cb9b1ab32f913fc83cfb8ecee41fe9c-e228a06970e9fc14439591e3bf99f6a5',\n",
       "  'Content-Type': 'application/json',\n",
       "  'OANDA-Agent': 'v20-python/3.0.15 (sample_code)'},\n",
       " '_session': <requests.sessions.Session at 0x1ec96cfdef0>,\n",
       " 'account': <v20.account.EntitySpec at 0x1ec96d16240>,\n",
       " 'datetime_format': 'RFC3339',\n",
       " 'decimal_number_as_float': True,\n",
       " 'hostname': 'api-fxpractice.oanda.com',\n",
       " 'instrument': <v20.instrument.EntitySpec at 0x1ec96d16400>,\n",
       " 'order': <v20.order.EntitySpec at 0x1ec96d16278>,\n",
       " 'poll_timeout': 2,\n",
       " 'port': 443,\n",
       " 'position': <v20.position.EntitySpec at 0x1ec96d162b0>,\n",
       " 'pricing': <v20.pricing.EntitySpec at 0x1ec96d16358>,\n",
       " 'primitives': <v20.primitives.EntitySpec at 0x1ec96d16390>,\n",
       " 'stream_chunk_size': 512,\n",
       " 'stream_timeout': 10,\n",
       " 'token': '5cb9b1ab32f913fc83cfb8ecee41fe9c-e228a06970e9fc14439591e3bf99f6a5',\n",
       " 'trade': <v20.trade.EntitySpec at 0x1ec96d163c8>,\n",
       " 'transaction': <v20.transaction.EntitySpec at 0x1ec96d16320>,\n",
       " 'user': <v20.user.EntitySpec at 0x1ec96d162e8>}"
      ]
     },
     "execution_count": 11,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 可以看到，实例化Context之后，已经自动实例化好了后面需要用到的各种工具：\n",
    "# accout、order、instruement、positionb、pricing等对象\n",
    "ctx.__dict__       "
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 1.2 Oanda账户信息获取：使用ctx.account对象"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 12,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "['Account',\n",
       " 'AccountChanges',\n",
       " 'AccountChangesState',\n",
       " 'AccountProperties',\n",
       " 'AccountSummary',\n",
       " '__class__',\n",
       " '__delattr__',\n",
       " '__dict__',\n",
       " '__dir__',\n",
       " '__doc__',\n",
       " '__eq__',\n",
       " '__format__',\n",
       " '__ge__',\n",
       " '__getattribute__',\n",
       " '__gt__',\n",
       " '__hash__',\n",
       " '__init__',\n",
       " '__init_subclass__',\n",
       " '__le__',\n",
       " '__lt__',\n",
       " '__module__',\n",
       " '__ne__',\n",
       " '__new__',\n",
       " '__reduce__',\n",
       " '__reduce_ex__',\n",
       " '__repr__',\n",
       " '__setattr__',\n",
       " '__sizeof__',\n",
       " '__str__',\n",
       " '__subclasshook__',\n",
       " '__weakref__',\n",
       " 'changes',\n",
       " 'configure',\n",
       " 'ctx',\n",
       " 'get',\n",
       " 'instruments',\n",
       " 'list',\n",
       " 'summary']"
      ]
     },
     "execution_count": 12,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "dir(ctx.account)              #dir可以同时显示对象的方法和属性；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 13,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "['Candlestick',\n",
       " 'CandlestickData',\n",
       " '__class__',\n",
       " '__delattr__',\n",
       " '__dict__',\n",
       " '__dir__',\n",
       " '__doc__',\n",
       " '__eq__',\n",
       " '__format__',\n",
       " '__ge__',\n",
       " '__getattribute__',\n",
       " '__gt__',\n",
       " '__hash__',\n",
       " '__init__',\n",
       " '__init_subclass__',\n",
       " '__le__',\n",
       " '__lt__',\n",
       " '__module__',\n",
       " '__ne__',\n",
       " '__new__',\n",
       " '__reduce__',\n",
       " '__reduce_ex__',\n",
       " '__repr__',\n",
       " '__setattr__',\n",
       " '__sizeof__',\n",
       " '__str__',\n",
       " '__subclasshook__',\n",
       " '__weakref__',\n",
       " 'candles',\n",
       " 'ctx']"
      ]
     },
     "execution_count": 13,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "dir(ctx.instrument)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 14,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "{'body': {'accounts': [<v20.account.AccountProperties at 0x1ec96cfda58>]},\n",
       " 'content_type': 'application/json; charset=UTF-8',\n",
       " 'headers': {'Access-Control-Allow-Headers': 'Authorization, Content-Type, Accept-Datetime-Format, OANDA-Agent', 'Access-Control-Allow-Methods': 'PUT, PATCH, POST, GET, OPTIONS, DELETE', 'Access-Control-Allow-Origin': '*', 'Connection': 'keep-alive', 'Content-Length': '53', 'Content-Type': 'application/json; charset=UTF-8', 'RequestID': '42344644776535163'},\n",
       " 'line_parser': None,\n",
       " 'lines': None,\n",
       " 'method': 'GET',\n",
       " 'path': 'https://api-fxpractice.oanda.com:443/v3/accounts',\n",
       " 'raw_body': '{\"accounts\":[{\"id\":\"101-011-5789891-001\",\"tags\":[]}]}',\n",
       " 'reason': 'OK',\n",
       " 'request': <v20.request.Request at 0x1ec96cfdd68>,\n",
       " 'status': 200}"
      ]
     },
     "execution_count": 14,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# ctx.account重要函数, 一般我们把发送给服务器的请求称为request，服务器返回给我们的叫做response；\n",
    "# 服务器返回的是response对象；\n",
    "response = ctx.account.list()     # 向服务器发送请求，获取我的账户清单；               \n",
    "response.__dict__"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 15,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "v20.response.Response"
      ]
     },
     "execution_count": 15,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "type(response)                           # 服务器所有的返回值其实都是response对象"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 16,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "accounts = response.get('accounts')         # get方法简化了一步，其实就是body里面的主体内容；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 17,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "accounts = response.body['accounts']        # 与上面一行是一样的功能；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 18,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "list"
      ]
     },
     "execution_count": 18,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "type(accounts)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 19,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Account: \n",
      "id: 101-011-5789891-001\n",
      "tags: []\n"
     ]
    }
   ],
   "source": [
    "for account in accounts:                            #打印账户信息；\n",
    "    print('Account: \\n%s' %account)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 20,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "account_id = accounts[0].id"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 21,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'101-011-5789891-001'"
      ]
     },
     "execution_count": 21,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "account_id"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 获取特定账户的 summary，返回 response对象\n",
    "summary_res = ctx.account.summary(account_id)   "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "help(ctx.account.summary)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "type(summary_res)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "summary_res.__dict__"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "print(summary_res.get('account'))              #返回了服务器端的account对象；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 2. 获取历史数据"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 2.1 查找可以交易的合约标的：使用ctx.account.intruments对象"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "response = ctx.account.instruments(account_id)       #上面有显示ctx.account下有instruments方法；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "help(ctx.account.instruments)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "response.__dict__"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "instruments = response.get('instruments')           # get到的是包含所有可交易合约对象所组成的一个list；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "type(instruments)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "instruments[0]                        # 拿到list中的第一个可交易合约的对象；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "instruments[0].__dict__"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "for instrument in instruments[:20]:          # 通过循环显示Oanda上可以交易的合约名字和其代码；\n",
    "    ins = instrument.__dict__\n",
    "    print('%20s | %s' % (ins['displayName'],\n",
    "                           ins['name']))"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 2.2 获取特定合约历史数据：使用ctx.instrument.candles对象"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "scrolled": true
   },
   "outputs": [],
   "source": [
    "# 获取特定合约的K线数据\n",
    "help(ctx.instrument.candles)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 25,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 获取黄金10天数据，价格模式为中间价\n",
    "candles_res = ctx.instrument.candles('XAU_USD', price='M', granularity='D', count=10)\n",
    "# candles_res.get('candles')[0].dict()\n",
    "# 提取时间和K线数据，形成字典"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 26,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "<v20.response.Response at 0x1f32cdf56d8>"
      ]
     },
     "execution_count": 26,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "candles_res"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 27,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "{'body': {'candles': [<v20.instrument.Candlestick at 0x1f32cab4ef0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cab4da0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cab46d8>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cab4cf8>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cab4e80>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cab4eb8>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cab46a0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cab4fd0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cab4518>],\n",
       "  'granularity': 'D',\n",
       "  'instrument': 'XAU_USD'},\n",
       " 'content_type': 'application/json',\n",
       " 'headers': {'Access-Control-Allow-Headers': 'Authorization, Content-Type, Accept-Datetime-Format, OANDA-Agent', 'Access-Control-Allow-Methods': 'PUT, PATCH, POST, GET, OPTIONS, DELETE', 'Access-Control-Allow-Origin': '*', 'Content-Length': '601', 'Content-Type': 'application/json', 'RequestID': '42344603733329666', 'Vary': 'Accept-Encoding', 'Content-Encoding': 'gzip', 'Connection': 'Keep-Alive'},\n",
       " 'line_parser': None,\n",
       " 'lines': None,\n",
       " 'method': 'GET',\n",
       " 'path': 'https://api-fxpractice.oanda.com:443/v3/instruments/XAU_USD/candles?price=M&granularity=D&count=10',\n",
       " 'raw_body': '{\"instrument\":\"XAU_USD\",\"granularity\":\"D\",\"candles\":[{\"complete\":true,\"volume\":608776,\"time\":\"2017-09-06T21:00:00.000000000Z\",\"mid\":{\"o\":\"1334.604\",\"h\":\"1349.980\",\"l\":\"1332.584\",\"c\":\"1349.538\"}},{\"complete\":true,\"volume\":543202,\"time\":\"2017-09-07T21:00:00.000000000Z\",\"mid\":{\"o\":\"1349.250\",\"h\":\"1357.694\",\"l\":\"1342.780\",\"c\":\"1347.160\"}},{\"complete\":true,\"volume\":385912,\"time\":\"2017-09-10T21:00:00.000000000Z\",\"mid\":{\"o\":\"1334.578\",\"h\":\"1340.278\",\"l\":\"1326.448\",\"c\":\"1327.783\"}},{\"complete\":true,\"volume\":371789,\"time\":\"2017-09-11T21:00:00.000000000Z\",\"mid\":{\"o\":\"1328.169\",\"h\":\"1332.232\",\"l\":\"1322.650\",\"c\":\"1331.805\"}},{\"complete\":true,\"volume\":357986,\"time\":\"2017-09-12T21:00:00.000000000Z\",\"mid\":{\"o\":\"1333.013\",\"h\":\"1334.985\",\"l\":\"1320.850\",\"c\":\"1323.458\"}},{\"complete\":true,\"volume\":508815,\"time\":\"2017-09-13T21:00:00.000000000Z\",\"mid\":{\"o\":\"1323.868\",\"h\":\"1330.896\",\"l\":\"1315.674\",\"c\":\"1329.337\"}},{\"complete\":true,\"volume\":458807,\"time\":\"2017-09-14T21:00:00.000000000Z\",\"mid\":{\"o\":\"1329.748\",\"h\":\"1334.490\",\"l\":\"1319.744\",\"c\":\"1320.426\"}},{\"complete\":true,\"volume\":275604,\"time\":\"2017-09-17T21:00:00.000000000Z\",\"mid\":{\"o\":\"1319.598\",\"h\":\"1320.128\",\"l\":\"1304.672\",\"c\":\"1307.292\"}},{\"complete\":false,\"volume\":101315,\"time\":\"2017-09-18T21:00:00.000000000Z\",\"mid\":{\"o\":\"1308.100\",\"h\":\"1309.974\",\"l\":\"1306.220\",\"c\":\"1306.993\"}}]}',\n",
       " 'reason': 'OK',\n",
       " 'request': <v20.request.Request at 0x1f32cdf53c8>,\n",
       " 'status': 200}"
      ]
     },
     "execution_count": 27,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "candles_res.__dict__"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 28,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "[<v20.instrument.Candlestick at 0x1f32cab4ef0>,\n",
       " <v20.instrument.Candlestick at 0x1f32cab4da0>,\n",
       " <v20.instrument.Candlestick at 0x1f32cab46d8>,\n",
       " <v20.instrument.Candlestick at 0x1f32cab4cf8>,\n",
       " <v20.instrument.Candlestick at 0x1f32cab4e80>,\n",
       " <v20.instrument.Candlestick at 0x1f32cab4eb8>,\n",
       " <v20.instrument.Candlestick at 0x1f32cab46a0>,\n",
       " <v20.instrument.Candlestick at 0x1f32cab4fd0>,\n",
       " <v20.instrument.Candlestick at 0x1f32cab4518>]"
      ]
     },
     "execution_count": 28,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "candles_res.get('candles')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 29,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "['__class__',\n",
       " '__delattr__',\n",
       " '__dict__',\n",
       " '__dir__',\n",
       " '__doc__',\n",
       " '__eq__',\n",
       " '__format__',\n",
       " '__ge__',\n",
       " '__getattribute__',\n",
       " '__gt__',\n",
       " '__hash__',\n",
       " '__init__',\n",
       " '__init_subclass__',\n",
       " '__le__',\n",
       " '__lt__',\n",
       " '__module__',\n",
       " '__ne__',\n",
       " '__new__',\n",
       " '__reduce__',\n",
       " '__reduce_ex__',\n",
       " '__repr__',\n",
       " '__setattr__',\n",
       " '__sizeof__',\n",
       " '__str__',\n",
       " '__subclasshook__',\n",
       " '__weakref__',\n",
       " '_name_format',\n",
       " '_properties',\n",
       " '_summary_format',\n",
       " 'ask',\n",
       " 'bid',\n",
       " 'complete',\n",
       " 'dict',\n",
       " 'diff',\n",
       " 'fields',\n",
       " 'fields_str',\n",
       " 'from_dict',\n",
       " 'json',\n",
       " 'mid',\n",
       " 'name',\n",
       " 'ordered_dict',\n",
       " 'summary',\n",
       " 'time',\n",
       " 'title',\n",
       " 'volume',\n",
       " 'yaml']"
      ]
     },
     "execution_count": 29,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "dir(candles_res.get('candles')[0])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 30,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "{'complete': True,\n",
       " 'mid': {'c': '1349.538', 'h': '1349.98', 'l': '1332.584', 'o': '1334.604'},\n",
       " 'time': '2017-09-06T21:00:00.000000000Z',\n",
       " 'volume': 608776}"
      ]
     },
     "execution_count": 30,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "candles_res.get('candles')[0].dict()       # 输出合约价格；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "#对输出格式进行处理并显示；\n",
    "candles = {candle.dict()['time']: candle.dict()['mid'] for candle in candles_res.get('candles')}      \n",
    "candles"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 3.下单和持仓"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 3.1 市价单：使用ctx.order对象"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "dir(ctx.order)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 新建市价单\n",
    "market_res = ctx.order.market(accountID=account_id, instrument='XAU_USD', units=1)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "scrolled": true
   },
   "outputs": [],
   "source": [
    "help(ctx.order.market)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "market_res.__dict__                     "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "market_res.get('orderFillTransaction').__dict__"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 3.2 查看交易信息, 使用ctx.trade对象"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "dir(ctx.trade)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "help(ctx.trade.list)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "scrolled": true
   },
   "outputs": [],
   "source": [
    "# 查看交易信息\n",
    "trades_res = ctx.trade.list(account_id)          # 查看目前仍在开仓状态的交易"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "scrolled": true
   },
   "outputs": [],
   "source": [
    "type(trades_res)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "trades_res.__dict__"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "scrolled": true
   },
   "outputs": [],
   "source": [
    "for trade in trades_res.get('trades'):\n",
    "    print(trade, '\\n')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 用trade.close()平仓；\n",
    "trade_close_res = ctx.trade.close(account_id, 375)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "trade_close_res.get('orderFillTransaction').__dict__"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 查看特定交易详情 通过trade.get()方法；\n",
    "trade_res = ctx.trade.get(account_id,379)\n",
    "trade_res.get('trade').__dict__"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 新建市价单\n",
    "market_res = ctx.order.market(accountID=account_id, instrument='XAU_USD', units=1)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "trades_res = ctx.trade.list(account_id)             \n",
    "for trade in trades_res.get('trades'):\n",
    "    print(trade, '\\n')"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 3.3 新建限价单、止盈、止损和跟踪止损单: 使用ctx.order对象"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 新建止盈单\n",
    "# 注意：此处 tradeID 的值必须是字符串类型，也就是要有引号，否则执行报错\n",
    "take_profit_res = ctx.order.take_profit(account_id, tradeID=\"385\", price=1350)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 新建止损单\n",
    "# 注意：此处 tradeID 的值必须是字符串类型，也就是要有引号，否则执行报错\n",
    "take_loss_res = ctx.order.stop_loss(account_id, tradeID=\"385\", price=1280)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 新建跟踪止损\n",
    "# 距离最高价10点动态止损；\n",
    "trailing_sl_res = ctx.order.trailing_stop_loss(account_id, tradeID='385', distance=10)       \n",
    "trailing_sl_res.body"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 修改跟踪止损\n",
    "mod_trailing_res = ctx.order.trailing_stop_loss_replace(account_id, 388, tradeID='385', distance=5)   "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "scrolled": true
   },
   "outputs": [],
   "source": [
    "# 查看持仓\n",
    "# 获取所有未平仓头寸信息\n",
    "# position显示的是按品种汇总的浮动盈亏；trade对象是按每笔交易去显示的；  \n",
    "open_position_res = ctx.position.list_open(account_id)  \n",
    "open_positions = open_position_res.get('positions')\n",
    "for position in open_positions:\n",
    "    print(position, '\\n')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "market_res = ctx.order.market(accountID=account_id, instrument='EUR_USD', units=1)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 新建限价单\n",
    "limit_res = ctx.order.limit(accountID=account_id, instrument='XAU_USD', units=1, price=1280)\n",
    "limit_res.body\n",
    "# limit_res.get('orderCreateTransaction').dict()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 新建止价单\n",
    "stop_res = ctx.order.stop(account_id, instrument='XAU_USD', units=1, price=1350)\n",
    "stop_res.body\n",
    "# stop_res.get('orderCreateTransaction').dict()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 3.4 订单状态查询与修改: 使用ctx.order对象"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 查看特定单号详情\n",
    "order_res = ctx.order.get(account_id, 386)\n",
    "order_res.get('order').dict()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 查看账户挂单\n",
    "pending_res = ctx.order.list_pending(account_id)\n",
    "print(pending_res.body, '\\n')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "pending_orders = pending_res.get('orders')\n",
    "for order in pending_orders:\n",
    "    print(order, '\\n')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 订单号撤单: order.cancel()\n",
    "# 可以发现撤单之后pending的单子就减少了；\n",
    "# 作业：写一个自定义函数实现一键撤单；\n",
    "cancel_res = ctx.order.cancel(account_id, 394)\n",
    "# cancel_res.body\n",
    "cancel_res.get('orderCancelTransaction').dict()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 修改挂单：order.replace()\n",
    "replace_res = ctx.order.replace(account_id, 364, order = {\"instrument\":'XAU_USD', \"price\":1290, \"type\":\"LIMIT\", \"units\":2})\n",
    "replace_res.get('orderCreateTransaction').__dict__"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 获取特定账户的 orders\n",
    "help(ctx.order.list)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 获取所有特定品种的已成交单信息\n",
    "orders_res = ctx.order.list(account_id, instrument='XAU_USD', state='FILLED')\n",
    "for order in orders_res.get('orders'):\n",
    "    print(order, '\\n')"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 3.5 查看账户持仓状况：使用ctx.position对象"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "market_res = ctx.order.market(accountID=account_id, instrument='EUR_USD', units=1)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 关闭特定品种的所有头寸，面向对象策略会涉及；ctx.position.close\n",
    "close_res = ctx.position.close(account_id, 'EUR_USD', longUnits='ALL', shortUnits='NONE')\n",
    "close_res.body"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 获取账户头寸信息，包括已平仓和未平仓的所有头寸；\n",
    "# 掌握和前面所讲的ctx.position.list_open()的区别；\n",
    "position_res = ctx.position.list(account_id)\n",
    "positions = position_res.get('positions')\n",
    "for position in positions:\n",
    "    print(position, '\\n')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 获取账户特定品种的头寸\n",
    "ins_position_res = ctx.position.get(account_id, 'XAU_USD')\n",
    "ins_position_res.get(\"position\").dict()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 4.快速回测ADX策略"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 4.1 数据获取和数据处理"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 10,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import datetime as dt"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 11,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "suffix = '.000000000Z'         # 为了匹配Oanda上的时间格式；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 12,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "fromTime = dt.datetime(2016, 6, 1, 8, 0, 0)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 13,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "fromTime = fromTime.isoformat('T') + suffix     # 为了生成Oanda所支持的时间格式；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 14,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'2016-06-01T08:00:00.000000000Z'"
      ]
     },
     "execution_count": 14,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "fromTime"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 15,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "toTime = dt.datetime(2017, 6, 1, 8, 0, 0)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 16,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "toTime = toTime.isoformat('T') + suffix"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 17,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "instrument = 'EUR_USD'\n",
    "res = ctx.instrument.candles(instrument=instrument,\n",
    "                             fromTime=fromTime,\n",
    "                             toTime=toTime,\n",
    "                             granularity='D',\n",
    "                             price='A')                    #要熟悉平台的报价模式,获取的的是EUR_USD这个外汇合约的Daily数据；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 18,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import pandas as pd"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 20,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "{'body': {'candles': [<v20.instrument.Candlestick at 0x1f32cdf5860>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf58d0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf5940>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf59b0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf5a20>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf5a90>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf5b00>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf5b70>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf5be0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf5c50>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf5cc0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf5d30>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf5da0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf5e10>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf5e80>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf5ef0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf5f60>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf5fd0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf3080>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf30f0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf3160>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf31d0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf3240>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf32b0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf3320>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf3390>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf3400>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf3470>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf34e0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf3550>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf35c0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf3630>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf36a0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf3710>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf3780>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf37f0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf3860>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf38d0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf3940>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf39b0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf3a20>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf3a90>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf3b00>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf3b70>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf3be0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf3c50>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf3cc0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf3d30>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf3da0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf3e10>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf3e80>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf3ef0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf3f60>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf3fd0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf0080>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf00f0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf0160>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf01d0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf0240>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf02b0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf0320>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf0390>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf0400>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf0470>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf04e0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf0550>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf05c0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf0630>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf06a0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf0710>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf0780>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf07f0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf0860>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf08d0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf0940>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf09b0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf0a20>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf0a90>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf0b00>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf0b70>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf0be0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf0c50>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf0cc0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf0d30>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf0da0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf0e10>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf0e80>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf0ef0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf0f60>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdf0fd0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdeb080>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdeb0f0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdeb160>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdeb1d0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdeb240>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdeb2b0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdeb320>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdeb390>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdeb400>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdeb470>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdeb4e0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdeb550>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdeb5c0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdeb630>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdeb6a0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdeb710>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdeb780>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdeb7f0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdeb860>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdeb8d0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdeb940>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdeb9b0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdeba20>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdeba90>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdebb00>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdebb70>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdebbe0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdebc50>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdebcc0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdebd30>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdebda0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdebe10>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdebe80>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdebef0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdebf60>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdebfd0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde6080>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde60f0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde6160>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde61d0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde6240>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde62b0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde6320>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde6390>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde6400>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde6470>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde64e0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde6550>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde65c0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde6630>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde66a0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde6710>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde6780>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde67f0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde6860>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde68d0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde6940>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde69b0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde6a20>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde6a90>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde6b00>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde6b70>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde6be0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde6c50>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde6cc0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde6d30>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde6da0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde6e10>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde6e80>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde6ef0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde6f60>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde6fd0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde4080>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde40f0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde4160>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde41d0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde4240>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde42b0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde4320>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde4390>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde4400>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde4470>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde44e0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde4550>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde45c0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde4630>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde46a0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde4710>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde4780>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde47f0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde4860>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde48d0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde4940>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde49b0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde4a20>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde4a90>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde4b00>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde4b70>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde4be0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde4c50>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde4cc0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde4d30>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde4da0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde4e10>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde4e80>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde4ef0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde4f60>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cde4fd0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cddd080>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cddd0f0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cddd160>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cddd1d0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cddd240>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cddd2b0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cddd320>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cddd390>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cddd400>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cddd470>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cddd4e0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cddd550>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cddd5c0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cddd630>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cddd6a0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cddd710>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cddd780>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cddd7f0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cddd860>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cddd8d0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cddd940>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cddd9b0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cddda20>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cddda90>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdddb00>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdddb70>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdddbe0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdddc50>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdddcc0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdddd30>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdddda0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cddde10>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cddde80>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdddef0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdddf60>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdddfd0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdd9080>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdd90f0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdd9160>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdd91d0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdd9240>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdd92b0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdd9320>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdd9390>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdd9400>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdd9470>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdd94e0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdd9550>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdd95c0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdd9630>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdd96a0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdd9710>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdd9780>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdd97f0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdd9860>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdd98d0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdd9940>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdd99b0>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdd9a20>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdd9a90>,\n",
       "   <v20.instrument.Candlestick at 0x1f32cdd9b00>],\n",
       "  'granularity': 'D',\n",
       "  'instrument': 'EUR_USD'},\n",
       " 'content_type': 'application/json',\n",
       " 'headers': {'Access-Control-Allow-Headers': 'Authorization, Content-Type, Accept-Datetime-Format, OANDA-Agent', 'Access-Control-Allow-Methods': 'PUT, PATCH, POST, GET, OPTIONS, DELETE', 'Access-Control-Allow-Origin': '*', 'Content-Length': '10367', 'Content-Type': 'application/json', 'RequestID': '42344601635013159', 'Vary': 'Accept-Encoding', 'Content-Encoding': 'gzip', 'Connection': 'Keep-Alive'},\n",
       " 'line_parser': None,\n",
       " 'lines': None,\n",
       " 'method': 'GET',\n",
       " 'path': 'https://api-fxpractice.oanda.com:443/v3/instruments/EUR_USD/candles?price=A&granularity=D&from=2016-06-01T08%3A00%3A00.000000000Z&to=2017-06-01T08%3A00%3A00.000000000Z',\n",
       " 'raw_body': '{\"instrument\":\"EUR_USD\",\"granularity\":\"D\",\"candles\":[{\"complete\":true,\"volume\":27817,\"time\":\"2016-06-01T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11889\",\"h\":\"1.12211\",\"l\":\"1.11461\",\"c\":\"1.11530\"}},{\"complete\":true,\"volume\":36515,\"time\":\"2016-06-02T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11580\",\"h\":\"1.13752\",\"l\":\"1.11375\",\"c\":\"1.13684\"}},{\"complete\":true,\"volume\":29276,\"time\":\"2016-06-05T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.13592\",\"h\":\"1.13936\",\"l\":\"1.13277\",\"c\":\"1.13565\"}},{\"complete\":true,\"volume\":19976,\"time\":\"2016-06-06T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.13576\",\"h\":\"1.13812\",\"l\":\"1.13396\",\"c\":\"1.13597\"}},{\"complete\":true,\"volume\":19186,\"time\":\"2016-06-07T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.13605\",\"h\":\"1.14113\",\"l\":\"1.13552\",\"c\":\"1.13971\"}},{\"complete\":true,\"volume\":23002,\"time\":\"2016-06-08T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.13978\",\"h\":\"1.14165\",\"l\":\"1.13063\",\"c\":\"1.13179\"}},{\"complete\":true,\"volume\":23792,\"time\":\"2016-06-09T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.13200\",\"h\":\"1.13223\",\"l\":\"1.12461\",\"c\":\"1.12547\"}},{\"complete\":true,\"volume\":26677,\"time\":\"2016-06-12T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.12555\",\"h\":\"1.13036\",\"l\":\"1.12331\",\"c\":\"1.12947\"}},{\"complete\":true,\"volume\":26642,\"time\":\"2016-06-13T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.12949\",\"h\":\"1.12991\",\"l\":\"1.11899\",\"c\":\"1.12100\"}},{\"complete\":true,\"volume\":32548,\"time\":\"2016-06-14T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.12109\",\"h\":\"1.13001\",\"l\":\"1.11906\",\"c\":\"1.12610\"}},{\"complete\":true,\"volume\":42350,\"time\":\"2016-06-15T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.12618\",\"h\":\"1.12957\",\"l\":\"1.11315\",\"c\":\"1.12274\"}},{\"complete\":true,\"volume\":28648,\"time\":\"2016-06-16T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.12266\",\"h\":\"1.12975\",\"l\":\"1.12237\",\"c\":\"1.12808\"}},{\"complete\":true,\"volume\":30729,\"time\":\"2016-06-19T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.13360\",\"h\":\"1.13833\",\"l\":\"1.13031\",\"c\":\"1.13180\"}},{\"complete\":true,\"volume\":28164,\"time\":\"2016-06-20T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.13191\",\"h\":\"1.13504\",\"l\":\"1.12434\",\"c\":\"1.12434\"}},{\"complete\":true,\"volume\":27277,\"time\":\"2016-06-21T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.12468\",\"h\":\"1.13386\",\"l\":\"1.12378\",\"c\":\"1.12978\"}},{\"complete\":true,\"volume\":47533,\"time\":\"2016-06-22T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.12990\",\"h\":\"1.14226\",\"l\":\"1.12986\",\"c\":\"1.13903\"}},{\"complete\":true,\"volume\":213255,\"time\":\"2016-06-23T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.13921\",\"h\":\"1.14302\",\"l\":\"1.09139\",\"c\":\"1.11182\"}},{\"complete\":true,\"volume\":72554,\"time\":\"2016-06-26T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.10203\",\"h\":\"1.10845\",\"l\":\"1.09718\",\"c\":\"1.10261\"}},{\"complete\":true,\"volume\":36868,\"time\":\"2016-06-27T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.10268\",\"h\":\"1.11131\",\"l\":\"1.10114\",\"c\":\"1.10676\"}},{\"complete\":true,\"volume\":38763,\"time\":\"2016-06-28T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.10697\",\"h\":\"1.11313\",\"l\":\"1.10503\",\"c\":\"1.11264\"}},{\"complete\":true,\"volume\":52157,\"time\":\"2016-06-29T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11256\",\"h\":\"1.11554\",\"l\":\"1.10256\",\"c\":\"1.11082\"}},{\"complete\":true,\"volume\":31989,\"time\":\"2016-06-30T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11038\",\"h\":\"1.11702\",\"l\":\"1.10729\",\"c\":\"1.11484\"}},{\"complete\":true,\"volume\":15718,\"time\":\"2016-07-03T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11394\",\"h\":\"1.11606\",\"l\":\"1.10986\",\"c\":\"1.11550\"}},{\"complete\":true,\"volume\":27929,\"time\":\"2016-07-04T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11578\",\"h\":\"1.11879\",\"l\":\"1.10631\",\"c\":\"1.10769\"}},{\"complete\":true,\"volume\":37513,\"time\":\"2016-07-05T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.10721\",\"h\":\"1.11122\",\"l\":\"1.10300\",\"c\":\"1.11015\"}},{\"complete\":true,\"volume\":27601,\"time\":\"2016-07-06T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11004\",\"h\":\"1.11081\",\"l\":\"1.10532\",\"c\":\"1.10632\"}},{\"complete\":true,\"volume\":34638,\"time\":\"2016-07-07T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.10672\",\"h\":\"1.11231\",\"l\":\"1.10035\",\"c\":\"1.10550\"}},{\"complete\":true,\"volume\":27690,\"time\":\"2016-07-10T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.10552\",\"h\":\"1.10755\",\"l\":\"1.10164\",\"c\":\"1.10592\"}},{\"complete\":true,\"volume\":28285,\"time\":\"2016-07-11T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.10611\",\"h\":\"1.11278\",\"l\":\"1.10530\",\"c\":\"1.10621\"}},{\"complete\":true,\"volume\":25963,\"time\":\"2016-07-12T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.10627\",\"h\":\"1.11208\",\"l\":\"1.10432\",\"c\":\"1.10919\"}},{\"complete\":true,\"volume\":32023,\"time\":\"2016-07-13T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.10916\",\"h\":\"1.11657\",\"l\":\"1.10895\",\"c\":\"1.11228\"}},{\"complete\":true,\"volume\":29786,\"time\":\"2016-07-14T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11242\",\"h\":\"1.11495\",\"l\":\"1.10266\",\"c\":\"1.10389\"}},{\"complete\":true,\"volume\":22880,\"time\":\"2016-07-17T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.10532\",\"h\":\"1.10854\",\"l\":\"1.10382\",\"c\":\"1.10764\"}},{\"complete\":true,\"volume\":22825,\"time\":\"2016-07-18T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.10766\",\"h\":\"1.10812\",\"l\":\"1.10005\",\"c\":\"1.10227\"}},{\"complete\":true,\"volume\":22855,\"time\":\"2016-07-19T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.10225\",\"h\":\"1.10312\",\"l\":\"1.09823\",\"c\":\"1.10159\"}},{\"complete\":true,\"volume\":36400,\"time\":\"2016-07-20T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.10175\",\"h\":\"1.10613\",\"l\":\"1.09805\",\"c\":\"1.10273\"}},{\"complete\":true,\"volume\":23685,\"time\":\"2016-07-21T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.10286\",\"h\":\"1.10418\",\"l\":\"1.09564\",\"c\":\"1.09812\"}},{\"complete\":true,\"volume\":17419,\"time\":\"2016-07-24T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.09790\",\"h\":\"1.09998\",\"l\":\"1.09530\",\"c\":\"1.09959\"}},{\"complete\":true,\"volume\":18713,\"time\":\"2016-07-25T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.09953\",\"h\":\"1.10308\",\"l\":\"1.09793\",\"c\":\"1.09873\"}},{\"complete\":true,\"volume\":28431,\"time\":\"2016-07-26T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.09887\",\"h\":\"1.10657\",\"l\":\"1.09634\",\"c\":\"1.10604\"}},{\"complete\":true,\"volume\":21791,\"time\":\"2016-07-27T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.10662\",\"h\":\"1.11202\",\"l\":\"1.10538\",\"c\":\"1.10774\"}},{\"complete\":true,\"volume\":30616,\"time\":\"2016-07-28T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.10812\",\"h\":\"1.11981\",\"l\":\"1.10744\",\"c\":\"1.11796\"}},{\"complete\":true,\"volume\":15432,\"time\":\"2016-07-31T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11786\",\"h\":\"1.11859\",\"l\":\"1.11559\",\"c\":\"1.11654\"}},{\"complete\":true,\"volume\":18440,\"time\":\"2016-08-01T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11637\",\"h\":\"1.12345\",\"l\":\"1.11604\",\"c\":\"1.12256\"}},{\"complete\":true,\"volume\":15236,\"time\":\"2016-08-02T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.12247\",\"h\":\"1.12291\",\"l\":\"1.11414\",\"c\":\"1.11514\"}},{\"complete\":true,\"volume\":17270,\"time\":\"2016-08-03T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11509\",\"h\":\"1.11574\",\"l\":\"1.11148\",\"c\":\"1.11314\"}},{\"complete\":true,\"volume\":18191,\"time\":\"2016-08-04T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11306\",\"h\":\"1.11619\",\"l\":\"1.10465\",\"c\":\"1.10913\"}},{\"complete\":true,\"volume\":11292,\"time\":\"2016-08-07T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.10859\",\"h\":\"1.11057\",\"l\":\"1.10727\",\"c\":\"1.10892\"}},{\"complete\":true,\"volume\":12391,\"time\":\"2016-08-08T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.10883\",\"h\":\"1.11234\",\"l\":\"1.10714\",\"c\":\"1.11178\"}},{\"complete\":true,\"volume\":15585,\"time\":\"2016-08-09T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11187\",\"h\":\"1.11908\",\"l\":\"1.11145\",\"c\":\"1.11786\"}},{\"complete\":true,\"volume\":14723,\"time\":\"2016-08-10T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11804\",\"h\":\"1.11931\",\"l\":\"1.11365\",\"c\":\"1.11379\"}},{\"complete\":true,\"volume\":16738,\"time\":\"2016-08-11T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11389\",\"h\":\"1.12221\",\"l\":\"1.11322\",\"c\":\"1.11671\"}},{\"complete\":true,\"volume\":10823,\"time\":\"2016-08-14T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11729\",\"h\":\"1.12051\",\"l\":\"1.11544\",\"c\":\"1.11847\"}},{\"complete\":true,\"volume\":24195,\"time\":\"2016-08-15T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11844\",\"h\":\"1.13231\",\"l\":\"1.11783\",\"c\":\"1.12791\"}},{\"complete\":true,\"volume\":21794,\"time\":\"2016-08-16T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.12810\",\"h\":\"1.13170\",\"l\":\"1.12430\",\"c\":\"1.12926\"}},{\"complete\":true,\"volume\":24391,\"time\":\"2016-08-17T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.12935\",\"h\":\"1.13670\",\"l\":\"1.12885\",\"c\":\"1.13558\"}},{\"complete\":true,\"volume\":20219,\"time\":\"2016-08-18T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.13558\",\"h\":\"1.13608\",\"l\":\"1.13050\",\"c\":\"1.13304\"}},{\"complete\":true,\"volume\":18662,\"time\":\"2016-08-21T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.13135\",\"h\":\"1.13312\",\"l\":\"1.12720\",\"c\":\"1.13221\"}},{\"complete\":true,\"volume\":16858,\"time\":\"2016-08-22T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.13213\",\"h\":\"1.13564\",\"l\":\"1.13040\",\"c\":\"1.13065\"}},{\"complete\":true,\"volume\":17975,\"time\":\"2016-08-23T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.13072\",\"h\":\"1.13121\",\"l\":\"1.12459\",\"c\":\"1.12645\"}},{\"complete\":true,\"volume\":14361,\"time\":\"2016-08-24T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.12666\",\"h\":\"1.12984\",\"l\":\"1.12600\",\"c\":\"1.12879\"}},{\"complete\":true,\"volume\":34929,\"time\":\"2016-08-25T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.12850\",\"h\":\"1.13422\",\"l\":\"1.11815\",\"c\":\"1.12013\"}},{\"complete\":true,\"volume\":18468,\"time\":\"2016-08-28T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11807\",\"h\":\"1.12084\",\"l\":\"1.11589\",\"c\":\"1.11903\"}},{\"complete\":true,\"volume\":18285,\"time\":\"2016-08-29T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11924\",\"h\":\"1.11940\",\"l\":\"1.11327\",\"c\":\"1.11441\"}},{\"complete\":true,\"volume\":19483,\"time\":\"2016-08-30T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11451\",\"h\":\"1.11664\",\"l\":\"1.11240\",\"c\":\"1.11601\"}},{\"complete\":true,\"volume\":21748,\"time\":\"2016-08-31T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11599\",\"h\":\"1.12060\",\"l\":\"1.11283\",\"c\":\"1.11976\"}},{\"complete\":true,\"volume\":29889,\"time\":\"2016-09-01T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.12006\",\"h\":\"1.12546\",\"l\":\"1.11514\",\"c\":\"1.11587\"}},{\"complete\":true,\"volume\":10354,\"time\":\"2016-09-04T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11602\",\"h\":\"1.11833\",\"l\":\"1.11401\",\"c\":\"1.11489\"}},{\"complete\":true,\"volume\":20463,\"time\":\"2016-09-05T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11495\",\"h\":\"1.12640\",\"l\":\"1.11417\",\"c\":\"1.12567\"}},{\"complete\":true,\"volume\":18372,\"time\":\"2016-09-06T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.12578\",\"h\":\"1.12731\",\"l\":\"1.12300\",\"c\":\"1.12407\"}},{\"complete\":true,\"volume\":29660,\"time\":\"2016-09-07T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.12410\",\"h\":\"1.13285\",\"l\":\"1.12355\",\"c\":\"1.12626\"}},{\"complete\":true,\"volume\":22543,\"time\":\"2016-09-08T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.12621\",\"h\":\"1.12856\",\"l\":\"1.11994\",\"c\":\"1.12362\"}},{\"complete\":true,\"volume\":28277,\"time\":\"2016-09-11T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.12390\",\"h\":\"1.12702\",\"l\":\"1.12114\",\"c\":\"1.12373\"}},{\"complete\":true,\"volume\":23499,\"time\":\"2016-09-12T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.12371\",\"h\":\"1.12612\",\"l\":\"1.12048\",\"c\":\"1.12231\"}},{\"complete\":true,\"volume\":20289,\"time\":\"2016-09-13T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.12203\",\"h\":\"1.12748\",\"l\":\"1.12123\",\"c\":\"1.12523\"}},{\"complete\":true,\"volume\":25365,\"time\":\"2016-09-14T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.12500\",\"h\":\"1.12868\",\"l\":\"1.12198\",\"c\":\"1.12447\"}},{\"complete\":true,\"volume\":22102,\"time\":\"2016-09-15T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.12462\",\"h\":\"1.12513\",\"l\":\"1.11502\",\"c\":\"1.11616\"}},{\"complete\":true,\"volume\":13626,\"time\":\"2016-09-18T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11546\",\"h\":\"1.11986\",\"l\":\"1.11519\",\"c\":\"1.11765\"}},{\"complete\":true,\"volume\":16807,\"time\":\"2016-09-19T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11786\",\"h\":\"1.12143\",\"l\":\"1.11511\",\"c\":\"1.11516\"}},{\"complete\":true,\"volume\":33984,\"time\":\"2016-09-20T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11538\",\"h\":\"1.11979\",\"l\":\"1.11240\",\"c\":\"1.11930\"}},{\"complete\":true,\"volume\":19324,\"time\":\"2016-09-21T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11924\",\"h\":\"1.12579\",\"l\":\"1.11857\",\"c\":\"1.12093\"}},{\"complete\":true,\"volume\":16068,\"time\":\"2016-09-22T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.12094\",\"h\":\"1.12412\",\"l\":\"1.11948\",\"c\":\"1.12298\"}},{\"complete\":true,\"volume\":16544,\"time\":\"2016-09-25T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.12321\",\"h\":\"1.12801\",\"l\":\"1.12219\",\"c\":\"1.12548\"}},{\"complete\":true,\"volume\":17059,\"time\":\"2016-09-26T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.12572\",\"h\":\"1.12596\",\"l\":\"1.11918\",\"c\":\"1.12172\"}},{\"complete\":true,\"volume\":17915,\"time\":\"2016-09-27T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.12230\",\"h\":\"1.12376\",\"l\":\"1.11828\",\"c\":\"1.12179\"}},{\"complete\":true,\"volume\":19001,\"time\":\"2016-09-28T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.12165\",\"h\":\"1.12505\",\"l\":\"1.11975\",\"c\":\"1.12242\"}},{\"complete\":true,\"volume\":27639,\"time\":\"2016-09-29T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.12235\",\"h\":\"1.12514\",\"l\":\"1.11541\",\"c\":\"1.12475\"}},{\"complete\":true,\"volume\":14782,\"time\":\"2016-10-02T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.12338\",\"h\":\"1.12463\",\"l\":\"1.12061\",\"c\":\"1.12127\"}},{\"complete\":true,\"volume\":26736,\"time\":\"2016-10-03T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.12141\",\"h\":\"1.12398\",\"l\":\"1.11387\",\"c\":\"1.12059\"}},{\"complete\":true,\"volume\":18796,\"time\":\"2016-10-04T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.12069\",\"h\":\"1.12340\",\"l\":\"1.11905\",\"c\":\"1.12065\"}},{\"complete\":true,\"volume\":17766,\"time\":\"2016-10-05T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.12070\",\"h\":\"1.12133\",\"l\":\"1.11408\",\"c\":\"1.11525\"}},{\"complete\":true,\"volume\":43707,\"time\":\"2016-10-06T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11542\",\"h\":\"1.12061\",\"l\":\"1.11053\",\"c\":\"1.12049\"}},{\"complete\":true,\"volume\":16346,\"time\":\"2016-10-09T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11818\",\"h\":\"1.12091\",\"l\":\"1.11324\",\"c\":\"1.11404\"}},{\"complete\":true,\"volume\":21766,\"time\":\"2016-10-10T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11391\",\"h\":\"1.11432\",\"l\":\"1.10498\",\"c\":\"1.10549\"}},{\"complete\":true,\"volume\":25430,\"time\":\"2016-10-11T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.10551\",\"h\":\"1.10686\",\"l\":\"1.10052\",\"c\":\"1.10085\"}},{\"complete\":true,\"volume\":23944,\"time\":\"2016-10-12T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.10119\",\"h\":\"1.10585\",\"l\":\"1.09862\",\"c\":\"1.10573\"}},{\"complete\":true,\"volume\":22131,\"time\":\"2016-10-13T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.10598\",\"h\":\"1.10615\",\"l\":\"1.09714\",\"c\":\"1.09736\"}},{\"complete\":true,\"volume\":14634,\"time\":\"2016-10-16T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.09712\",\"h\":\"1.10087\",\"l\":\"1.09645\",\"c\":\"1.10004\"}},{\"complete\":true,\"volume\":16336,\"time\":\"2016-10-17T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.10022\",\"h\":\"1.10272\",\"l\":\"1.09711\",\"c\":\"1.09809\"}},{\"complete\":true,\"volume\":15843,\"time\":\"2016-10-18T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.09804\",\"h\":\"1.10058\",\"l\":\"1.09558\",\"c\":\"1.09748\"}},{\"complete\":true,\"volume\":26664,\"time\":\"2016-10-19T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.09751\",\"h\":\"1.10403\",\"l\":\"1.09165\",\"c\":\"1.09304\"}},{\"complete\":true,\"volume\":15786,\"time\":\"2016-10-20T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.09303\",\"h\":\"1.09314\",\"l\":\"1.08600\",\"c\":\"1.08899\"}},{\"complete\":true,\"volume\":13139,\"time\":\"2016-10-23T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.08850\",\"h\":\"1.09003\",\"l\":\"1.08605\",\"c\":\"1.08823\"}},{\"complete\":true,\"volume\":18833,\"time\":\"2016-10-24T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.08817\",\"h\":\"1.09062\",\"l\":\"1.08517\",\"c\":\"1.08893\"}},{\"complete\":true,\"volume\":19137,\"time\":\"2016-10-25T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.08895\",\"h\":\"1.09478\",\"l\":\"1.08750\",\"c\":\"1.09104\"}},{\"complete\":true,\"volume\":19405,\"time\":\"2016-10-26T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.09125\",\"h\":\"1.09428\",\"l\":\"1.08834\",\"c\":\"1.08989\"}},{\"complete\":true,\"volume\":25914,\"time\":\"2016-10-27T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.09008\",\"h\":\"1.09927\",\"l\":\"1.08939\",\"c\":\"1.09924\"}},{\"complete\":true,\"volume\":16008,\"time\":\"2016-10-30T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.09937\",\"h\":\"1.09958\",\"l\":\"1.09366\",\"c\":\"1.09835\"}},{\"complete\":true,\"volume\":18446,\"time\":\"2016-10-31T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.09829\",\"h\":\"1.10697\",\"l\":\"1.09608\",\"c\":\"1.10566\"}},{\"complete\":true,\"volume\":27070,\"time\":\"2016-11-01T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.10563\",\"h\":\"1.11237\",\"l\":\"1.10506\",\"c\":\"1.10991\"}},{\"complete\":true,\"volume\":22434,\"time\":\"2016-11-02T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11008\",\"h\":\"1.11267\",\"l\":\"1.10602\",\"c\":\"1.11070\"}},{\"complete\":true,\"volume\":21233,\"time\":\"2016-11-03T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11069\",\"h\":\"1.11446\",\"l\":\"1.10806\",\"c\":\"1.11441\"}},{\"complete\":true,\"volume\":20079,\"time\":\"2016-11-06T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.10656\",\"h\":\"1.11113\",\"l\":\"1.10284\",\"c\":\"1.10416\"}},{\"complete\":true,\"volume\":15968,\"time\":\"2016-11-07T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.10422\",\"h\":\"1.10677\",\"l\":\"1.10099\",\"c\":\"1.10279\"}},{\"complete\":true,\"volume\":135442,\"time\":\"2016-11-08T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.10323\",\"h\":\"1.13008\",\"l\":\"1.09081\",\"c\":\"1.09108\"}},{\"complete\":true,\"volume\":44840,\"time\":\"2016-11-09T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.09121\",\"h\":\"1.09546\",\"l\":\"1.08655\",\"c\":\"1.08944\"}},{\"complete\":true,\"volume\":41093,\"time\":\"2016-11-10T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.09014\",\"h\":\"1.09243\",\"l\":\"1.08313\",\"c\":\"1.08613\"}},{\"complete\":true,\"volume\":47305,\"time\":\"2016-11-13T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.08358\",\"h\":\"1.08432\",\"l\":\"1.07098\",\"c\":\"1.07394\"}},{\"complete\":true,\"volume\":40061,\"time\":\"2016-11-14T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.07389\",\"h\":\"1.08174\",\"l\":\"1.07150\",\"c\":\"1.07236\"}},{\"complete\":true,\"volume\":36740,\"time\":\"2016-11-15T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.07257\",\"h\":\"1.07603\",\"l\":\"1.06672\",\"c\":\"1.06923\"}},{\"complete\":true,\"volume\":38769,\"time\":\"2016-11-16T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.06916\",\"h\":\"1.07461\",\"l\":\"1.06207\",\"c\":\"1.06276\"}},{\"complete\":true,\"volume\":44405,\"time\":\"2016-11-17T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.06271\",\"h\":\"1.06438\",\"l\":\"1.05698\",\"c\":\"1.05922\"}},{\"complete\":true,\"volume\":34830,\"time\":\"2016-11-20T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.05977\",\"h\":\"1.06498\",\"l\":\"1.05798\",\"c\":\"1.06315\"}},{\"complete\":true,\"volume\":29852,\"time\":\"2016-11-21T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.06288\",\"h\":\"1.06587\",\"l\":\"1.05844\",\"c\":\"1.06290\"}},{\"complete\":true,\"volume\":35507,\"time\":\"2016-11-22T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.06308\",\"h\":\"1.06445\",\"l\":\"1.05269\",\"c\":\"1.05540\"}},{\"complete\":true,\"volume\":29521,\"time\":\"2016-11-23T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.05556\",\"h\":\"1.05861\",\"l\":\"1.05189\",\"c\":\"1.05571\"}},{\"complete\":true,\"volume\":37993,\"time\":\"2016-11-24T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.05569\",\"h\":\"1.06281\",\"l\":\"1.05394\",\"c\":\"1.05983\"}},{\"complete\":true,\"volume\":32325,\"time\":\"2016-11-27T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.06158\",\"h\":\"1.06870\",\"l\":\"1.05644\",\"c\":\"1.06136\"}},{\"complete\":true,\"volume\":28708,\"time\":\"2016-11-28T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.06150\",\"h\":\"1.06553\",\"l\":\"1.05658\",\"c\":\"1.06511\"}},{\"complete\":true,\"volume\":39317,\"time\":\"2016-11-29T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.06557\",\"h\":\"1.06672\",\"l\":\"1.05536\",\"c\":\"1.05907\"}},{\"complete\":true,\"volume\":35043,\"time\":\"2016-11-30T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.05962\",\"h\":\"1.06698\",\"l\":\"1.05853\",\"c\":\"1.06633\"}},{\"complete\":true,\"volume\":32333,\"time\":\"2016-12-01T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.06634\",\"h\":\"1.06908\",\"l\":\"1.06261\",\"c\":\"1.06715\"}},{\"complete\":true,\"volume\":60841,\"time\":\"2016-12-04T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.06351\",\"h\":\"1.07972\",\"l\":\"1.05080\",\"c\":\"1.07650\"}},{\"complete\":true,\"volume\":26751,\"time\":\"2016-12-05T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.07653\",\"h\":\"1.07863\",\"l\":\"1.06993\",\"c\":\"1.07182\"}},{\"complete\":true,\"volume\":19853,\"time\":\"2016-12-06T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.07217\",\"h\":\"1.07691\",\"l\":\"1.07108\",\"c\":\"1.07550\"}},{\"complete\":true,\"volume\":58060,\"time\":\"2016-12-07T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.07567\",\"h\":\"1.08765\",\"l\":\"1.05983\",\"c\":\"1.06163\"}},{\"complete\":true,\"volume\":27161,\"time\":\"2016-12-08T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.06155\",\"h\":\"1.06304\",\"l\":\"1.05317\",\"c\":\"1.05643\"}},{\"complete\":true,\"volume\":28031,\"time\":\"2016-12-11T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.05353\",\"h\":\"1.06526\",\"l\":\"1.05263\",\"c\":\"1.06369\"}},{\"complete\":true,\"volume\":25228,\"time\":\"2016-12-12T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.06359\",\"h\":\"1.06680\",\"l\":\"1.06045\",\"c\":\"1.06274\"}},{\"complete\":true,\"volume\":42104,\"time\":\"2016-12-13T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.06257\",\"h\":\"1.06709\",\"l\":\"1.04973\",\"c\":\"1.05374\"}},{\"complete\":true,\"volume\":52373,\"time\":\"2016-12-14T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.05373\",\"h\":\"1.05422\",\"l\":\"1.03673\",\"c\":\"1.04153\"}},{\"complete\":true,\"volume\":32732,\"time\":\"2016-12-15T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.04146\",\"h\":\"1.04752\",\"l\":\"1.04015\",\"c\":\"1.04563\"}},{\"complete\":true,\"volume\":27031,\"time\":\"2016-12-18T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.04453\",\"h\":\"1.04804\",\"l\":\"1.03933\",\"c\":\"1.04035\"}},{\"complete\":true,\"volume\":23381,\"time\":\"2016-12-19T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.04049\",\"h\":\"1.04189\",\"l\":\"1.03530\",\"c\":\"1.03891\"}},{\"complete\":true,\"volume\":21350,\"time\":\"2016-12-20T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.03916\",\"h\":\"1.04519\",\"l\":\"1.03833\",\"c\":\"1.04248\"}},{\"complete\":true,\"volume\":23280,\"time\":\"2016-12-21T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.04305\",\"h\":\"1.05004\",\"l\":\"1.04255\",\"c\":\"1.04384\"}},{\"complete\":true,\"volume\":13703,\"time\":\"2016-12-22T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.04405\",\"h\":\"1.04703\",\"l\":\"1.04274\",\"c\":\"1.04604\"}},{\"complete\":true,\"volume\":10337,\"time\":\"2016-12-26T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.04571\",\"h\":\"1.04641\",\"l\":\"1.04333\",\"c\":\"1.04587\"}},{\"complete\":true,\"volume\":18288,\"time\":\"2016-12-27T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.04611\",\"h\":\"1.04806\",\"l\":\"1.03730\",\"c\":\"1.04144\"}},{\"complete\":true,\"volume\":24421,\"time\":\"2016-12-28T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.04161\",\"h\":\"1.04948\",\"l\":\"1.04102\",\"c\":\"1.04932\"}},{\"complete\":true,\"volume\":49452,\"time\":\"2016-12-29T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.04929\",\"h\":\"1.06620\",\"l\":\"1.04863\",\"c\":\"1.05248\"}},{\"complete\":true,\"volume\":32813,\"time\":\"2017-01-02T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.04711\",\"h\":\"1.04908\",\"l\":\"1.03413\",\"c\":\"1.04061\"}},{\"complete\":true,\"volume\":34501,\"time\":\"2017-01-03T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.04076\",\"h\":\"1.05009\",\"l\":\"1.03907\",\"c\":\"1.04908\"}},{\"complete\":true,\"volume\":52627,\"time\":\"2017-01-04T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.04911\",\"h\":\"1.06161\",\"l\":\"1.04816\",\"c\":\"1.06083\"}},{\"complete\":true,\"volume\":40707,\"time\":\"2017-01-05T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.06063\",\"h\":\"1.06263\",\"l\":\"1.05259\",\"c\":\"1.05373\"}},{\"complete\":true,\"volume\":29607,\"time\":\"2017-01-08T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.05328\",\"h\":\"1.05837\",\"l\":\"1.05116\",\"c\":\"1.05727\"}},{\"complete\":true,\"volume\":35745,\"time\":\"2017-01-09T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.05845\",\"h\":\"1.06282\",\"l\":\"1.05518\",\"c\":\"1.05555\"}},{\"complete\":true,\"volume\":61512,\"time\":\"2017-01-10T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.05575\",\"h\":\"1.06250\",\"l\":\"1.04547\",\"c\":\"1.05835\"}},{\"complete\":true,\"volume\":49908,\"time\":\"2017-01-11T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.05843\",\"h\":\"1.06854\",\"l\":\"1.05724\",\"c\":\"1.06143\"}},{\"complete\":true,\"volume\":38956,\"time\":\"2017-01-12T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.06180\",\"h\":\"1.06779\",\"l\":\"1.05969\",\"c\":\"1.06484\"}},{\"complete\":true,\"volume\":25706,\"time\":\"2017-01-15T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.06101\",\"h\":\"1.06365\",\"l\":\"1.05800\",\"c\":\"1.06056\"}},{\"complete\":true,\"volume\":49280,\"time\":\"2017-01-16T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.06046\",\"h\":\"1.07203\",\"l\":\"1.05990\",\"c\":\"1.07153\"}},{\"complete\":true,\"volume\":34142,\"time\":\"2017-01-17T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.07136\",\"h\":\"1.07184\",\"l\":\"1.06297\",\"c\":\"1.06305\"}},{\"complete\":true,\"volume\":47134,\"time\":\"2017-01-18T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.06364\",\"h\":\"1.06773\",\"l\":\"1.05903\",\"c\":\"1.06664\"}},{\"complete\":true,\"volume\":43916,\"time\":\"2017-01-19T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.06644\",\"h\":\"1.07104\",\"l\":\"1.06259\",\"c\":\"1.07050\"}},{\"complete\":true,\"volume\":36443,\"time\":\"2017-01-22T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.07053\",\"h\":\"1.07708\",\"l\":\"1.07033\",\"c\":\"1.07658\"}},{\"complete\":true,\"volume\":27883,\"time\":\"2017-01-23T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.07698\",\"h\":\"1.07759\",\"l\":\"1.07212\",\"c\":\"1.07332\"}},{\"complete\":true,\"volume\":28624,\"time\":\"2017-01-24T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.07338\",\"h\":\"1.07705\",\"l\":\"1.07120\",\"c\":\"1.07501\"}},{\"complete\":true,\"volume\":30854,\"time\":\"2017-01-25T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.07530\",\"h\":\"1.07663\",\"l\":\"1.06586\",\"c\":\"1.06841\"}},{\"complete\":true,\"volume\":29190,\"time\":\"2017-01-26T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.06820\",\"h\":\"1.07259\",\"l\":\"1.06591\",\"c\":\"1.07031\"}},{\"complete\":true,\"volume\":28475,\"time\":\"2017-01-29T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.07282\",\"h\":\"1.07412\",\"l\":\"1.06211\",\"c\":\"1.06971\"}},{\"complete\":true,\"volume\":42940,\"time\":\"2017-01-30T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.06998\",\"h\":\"1.08132\",\"l\":\"1.06853\",\"c\":\"1.07984\"}},{\"complete\":true,\"volume\":35995,\"time\":\"2017-01-31T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.08001\",\"h\":\"1.08081\",\"l\":\"1.07356\",\"c\":\"1.07703\"}},{\"complete\":true,\"volume\":32335,\"time\":\"2017-02-01T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.07705\",\"h\":\"1.08297\",\"l\":\"1.07569\",\"c\":\"1.07593\"}},{\"complete\":true,\"volume\":36782,\"time\":\"2017-02-02T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.07628\",\"h\":\"1.07983\",\"l\":\"1.07152\",\"c\":\"1.07900\"}},{\"complete\":true,\"volume\":26266,\"time\":\"2017-02-05T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.07929\",\"h\":\"1.07954\",\"l\":\"1.07065\",\"c\":\"1.07516\"}},{\"complete\":true,\"volume\":24736,\"time\":\"2017-02-06T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.07544\",\"h\":\"1.07556\",\"l\":\"1.06568\",\"c\":\"1.06837\"}},{\"complete\":true,\"volume\":26680,\"time\":\"2017-02-07T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.06835\",\"h\":\"1.07148\",\"l\":\"1.06415\",\"c\":\"1.06994\"}},{\"complete\":true,\"volume\":26612,\"time\":\"2017-02-08T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.06996\",\"h\":\"1.07102\",\"l\":\"1.06517\",\"c\":\"1.06568\"}},{\"complete\":true,\"volume\":25538,\"time\":\"2017-02-09T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.06624\",\"h\":\"1.06684\",\"l\":\"1.06084\",\"c\":\"1.06443\"}},{\"complete\":true,\"volume\":20639,\"time\":\"2017-02-12T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.06307\",\"h\":\"1.06590\",\"l\":\"1.05928\",\"c\":\"1.05975\"}},{\"complete\":true,\"volume\":25889,\"time\":\"2017-02-13T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.06003\",\"h\":\"1.06342\",\"l\":\"1.05618\",\"c\":\"1.05799\"}},{\"complete\":true,\"volume\":27287,\"time\":\"2017-02-14T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.05789\",\"h\":\"1.06100\",\"l\":\"1.05221\",\"c\":\"1.06013\"}},{\"complete\":true,\"volume\":27144,\"time\":\"2017-02-15T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.06042\",\"h\":\"1.06799\",\"l\":\"1.05924\",\"c\":\"1.06751\"}},{\"complete\":true,\"volume\":21991,\"time\":\"2017-02-16T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.06751\",\"h\":\"1.06775\",\"l\":\"1.06063\",\"c\":\"1.06211\"}},{\"complete\":true,\"volume\":14995,\"time\":\"2017-02-19T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.06112\",\"h\":\"1.06337\",\"l\":\"1.06038\",\"c\":\"1.06170\"}},{\"complete\":true,\"volume\":19722,\"time\":\"2017-02-20T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.06170\",\"h\":\"1.06189\",\"l\":\"1.05264\",\"c\":\"1.05379\"}},{\"complete\":true,\"volume\":30857,\"time\":\"2017-02-21T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.05395\",\"h\":\"1.05748\",\"l\":\"1.04943\",\"c\":\"1.05597\"}},{\"complete\":true,\"volume\":23813,\"time\":\"2017-02-22T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.05604\",\"h\":\"1.05960\",\"l\":\"1.05384\",\"c\":\"1.05829\"}},{\"complete\":true,\"volume\":22654,\"time\":\"2017-02-23T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.05842\",\"h\":\"1.06188\",\"l\":\"1.05578\",\"c\":\"1.05656\"}},{\"complete\":true,\"volume\":22146,\"time\":\"2017-02-26T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.05655\",\"h\":\"1.06316\",\"l\":\"1.05525\",\"c\":\"1.05873\"}},{\"complete\":true,\"volume\":26577,\"time\":\"2017-02-27T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.05870\",\"h\":\"1.06309\",\"l\":\"1.05707\",\"c\":\"1.05773\"}},{\"complete\":true,\"volume\":33472,\"time\":\"2017-02-28T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.05768\",\"h\":\"1.05903\",\"l\":\"1.05150\",\"c\":\"1.05473\"}},{\"complete\":true,\"volume\":22664,\"time\":\"2017-03-01T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.05479\",\"h\":\"1.05529\",\"l\":\"1.04957\",\"c\":\"1.05076\"}},{\"complete\":true,\"volume\":31558,\"time\":\"2017-03-02T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.05094\",\"h\":\"1.06296\",\"l\":\"1.05031\",\"c\":\"1.06270\"}},{\"complete\":true,\"volume\":23697,\"time\":\"2017-03-05T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.06110\",\"h\":\"1.06408\",\"l\":\"1.05754\",\"c\":\"1.05826\"}},{\"complete\":true,\"volume\":17387,\"time\":\"2017-03-06T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.05848\",\"h\":\"1.06034\",\"l\":\"1.05587\",\"c\":\"1.05670\"}},{\"complete\":true,\"volume\":20774,\"time\":\"2017-03-07T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.05675\",\"h\":\"1.05749\",\"l\":\"1.05357\",\"c\":\"1.05422\"}},{\"complete\":true,\"volume\":36123,\"time\":\"2017-03-08T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.05410\",\"h\":\"1.06160\",\"l\":\"1.05258\",\"c\":\"1.05787\"}},{\"complete\":true,\"volume\":34384,\"time\":\"2017-03-09T22:00:00.000000000Z\",\"ask\":{\"o\":\"1.05790\",\"h\":\"1.06997\",\"l\":\"1.05733\",\"c\":\"1.06786\"}},{\"complete\":true,\"volume\":39806,\"time\":\"2017-03-12T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.06809\",\"h\":\"1.07148\",\"l\":\"1.06526\",\"c\":\"1.06539\"}},{\"complete\":true,\"volume\":35839,\"time\":\"2017-03-13T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.06550\",\"h\":\"1.06633\",\"l\":\"1.06012\",\"c\":\"1.06055\"}},{\"complete\":true,\"volume\":57550,\"time\":\"2017-03-14T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.06089\",\"h\":\"1.07408\",\"l\":\"1.06046\",\"c\":\"1.07352\"}},{\"complete\":true,\"volume\":52499,\"time\":\"2017-03-15T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.07319\",\"h\":\"1.07711\",\"l\":\"1.07064\",\"c\":\"1.07671\"}},{\"complete\":true,\"volume\":41942,\"time\":\"2017-03-16T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.07667\",\"h\":\"1.07834\",\"l\":\"1.07280\",\"c\":\"1.07398\"}},{\"complete\":true,\"volume\":27607,\"time\":\"2017-03-19T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.07349\",\"h\":\"1.07783\",\"l\":\"1.07257\",\"c\":\"1.07403\"}},{\"complete\":true,\"volume\":44695,\"time\":\"2017-03-20T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.07398\",\"h\":\"1.08200\",\"l\":\"1.07198\",\"c\":\"1.08109\"}},{\"complete\":true,\"volume\":40500,\"time\":\"2017-03-21T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.08120\",\"h\":\"1.08258\",\"l\":\"1.07766\",\"c\":\"1.07982\"}},{\"complete\":true,\"volume\":39429,\"time\":\"2017-03-22T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.07987\",\"h\":\"1.08056\",\"l\":\"1.07686\",\"c\":\"1.07847\"}},{\"complete\":true,\"volume\":35910,\"time\":\"2017-03-23T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.07839\",\"h\":\"1.08187\",\"l\":\"1.07611\",\"c\":\"1.08013\"}},{\"complete\":true,\"volume\":37214,\"time\":\"2017-03-26T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.08406\",\"h\":\"1.09067\",\"l\":\"1.08283\",\"c\":\"1.08638\"}},{\"complete\":true,\"volume\":31121,\"time\":\"2017-03-27T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.08674\",\"h\":\"1.08733\",\"l\":\"1.07996\",\"c\":\"1.08161\"}},{\"complete\":true,\"volume\":39432,\"time\":\"2017-03-28T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.08117\",\"h\":\"1.08272\",\"l\":\"1.07408\",\"c\":\"1.07670\"}},{\"complete\":true,\"volume\":36543,\"time\":\"2017-03-29T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.07703\",\"h\":\"1.07724\",\"l\":\"1.06730\",\"c\":\"1.06755\"}},{\"complete\":true,\"volume\":35985,\"time\":\"2017-03-30T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.06775\",\"h\":\"1.07024\",\"l\":\"1.06526\",\"c\":\"1.06598\"}},{\"complete\":true,\"volume\":28341,\"time\":\"2017-04-02T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.06664\",\"h\":\"1.06817\",\"l\":\"1.06431\",\"c\":\"1.06704\"}},{\"complete\":true,\"volume\":24598,\"time\":\"2017-04-03T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.06710\",\"h\":\"1.06780\",\"l\":\"1.06363\",\"c\":\"1.06749\"}},{\"complete\":true,\"volume\":32819,\"time\":\"2017-04-04T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.06727\",\"h\":\"1.06896\",\"l\":\"1.06362\",\"c\":\"1.06645\"}},{\"complete\":true,\"volume\":31669,\"time\":\"2017-04-05T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.06659\",\"h\":\"1.06851\",\"l\":\"1.06297\",\"c\":\"1.06452\"}},{\"complete\":true,\"volume\":42961,\"time\":\"2017-04-06T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.06446\",\"h\":\"1.06686\",\"l\":\"1.05814\",\"c\":\"1.05932\"}},{\"complete\":true,\"volume\":22385,\"time\":\"2017-04-09T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.05908\",\"h\":\"1.06075\",\"l\":\"1.05704\",\"c\":\"1.05967\"}},{\"complete\":true,\"volume\":24727,\"time\":\"2017-04-10T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.05968\",\"h\":\"1.06307\",\"l\":\"1.05791\",\"c\":\"1.06052\"}},{\"complete\":true,\"volume\":30818,\"time\":\"2017-04-11T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.06062\",\"h\":\"1.06758\",\"l\":\"1.05895\",\"c\":\"1.06666\"}},{\"complete\":true,\"volume\":28400,\"time\":\"2017-04-12T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.06665\",\"h\":\"1.06788\",\"l\":\"1.06096\",\"c\":\"1.06145\"}},{\"complete\":true,\"volume\":23534,\"time\":\"2017-04-13T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.06198\",\"h\":\"1.06332\",\"l\":\"1.06069\",\"c\":\"1.06169\"}},{\"complete\":true,\"volume\":17623,\"time\":\"2017-04-16T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.06225\",\"h\":\"1.06711\",\"l\":\"1.06038\",\"c\":\"1.06457\"}},{\"complete\":true,\"volume\":33666,\"time\":\"2017-04-17T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.06444\",\"h\":\"1.07368\",\"l\":\"1.06381\",\"c\":\"1.07308\"}},{\"complete\":true,\"volume\":24234,\"time\":\"2017-04-18T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.07322\",\"h\":\"1.07378\",\"l\":\"1.07007\",\"c\":\"1.07131\"}},{\"complete\":true,\"volume\":26345,\"time\":\"2017-04-19T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.07169\",\"h\":\"1.07781\",\"l\":\"1.07101\",\"c\":\"1.07177\"}},{\"complete\":true,\"volume\":30363,\"time\":\"2017-04-20T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.07176\",\"h\":\"1.07405\",\"l\":\"1.06830\",\"c\":\"1.07318\"}},{\"complete\":true,\"volume\":32281,\"time\":\"2017-04-23T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.08980\",\"h\":\"1.09094\",\"l\":\"1.08216\",\"c\":\"1.08689\"}},{\"complete\":true,\"volume\":19534,\"time\":\"2017-04-24T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.08696\",\"h\":\"1.09506\",\"l\":\"1.08522\",\"c\":\"1.09278\"}},{\"complete\":true,\"volume\":24696,\"time\":\"2017-04-25T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.09324\",\"h\":\"1.09516\",\"l\":\"1.08564\",\"c\":\"1.09052\"}},{\"complete\":true,\"volume\":26428,\"time\":\"2017-04-26T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.09073\",\"h\":\"1.09336\",\"l\":\"1.08523\",\"c\":\"1.08741\"}},{\"complete\":true,\"volume\":22867,\"time\":\"2017-04-27T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.08753\",\"h\":\"1.09479\",\"l\":\"1.08579\",\"c\":\"1.09012\"}},{\"complete\":true,\"volume\":9211,\"time\":\"2017-04-30T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.09178\",\"h\":\"1.09244\",\"l\":\"1.08849\",\"c\":\"1.09003\"}},{\"complete\":true,\"volume\":14843,\"time\":\"2017-05-01T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.09009\",\"h\":\"1.09340\",\"l\":\"1.08891\",\"c\":\"1.09323\"}},{\"complete\":true,\"volume\":19717,\"time\":\"2017-05-02T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.09310\",\"h\":\"1.09374\",\"l\":\"1.08836\",\"c\":\"1.08876\"}},{\"complete\":true,\"volume\":24002,\"time\":\"2017-05-03T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.08893\",\"h\":\"1.09878\",\"l\":\"1.08756\",\"c\":\"1.09858\"}},{\"complete\":true,\"volume\":23295,\"time\":\"2017-05-04T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.09843\",\"h\":\"1.10039\",\"l\":\"1.09526\",\"c\":\"1.10039\"}},{\"complete\":true,\"volume\":24891,\"time\":\"2017-05-07T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.10217\",\"h\":\"1.10274\",\"l\":\"1.09171\",\"c\":\"1.09247\"}},{\"complete\":true,\"volume\":20694,\"time\":\"2017-05-08T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.09253\",\"h\":\"1.09342\",\"l\":\"1.08642\",\"c\":\"1.08753\"}},{\"complete\":true,\"volume\":18415,\"time\":\"2017-05-09T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.08760\",\"h\":\"1.08990\",\"l\":\"1.08540\",\"c\":\"1.08685\"}},{\"complete\":true,\"volume\":16213,\"time\":\"2017-05-10T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.08687\",\"h\":\"1.08935\",\"l\":\"1.08400\",\"c\":\"1.08619\"}},{\"complete\":true,\"volume\":18229,\"time\":\"2017-05-11T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.08622\",\"h\":\"1.09356\",\"l\":\"1.08563\",\"c\":\"1.09349\"}},{\"complete\":true,\"volume\":15066,\"time\":\"2017-05-14T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.09322\",\"h\":\"1.09900\",\"l\":\"1.09235\",\"c\":\"1.09763\"}},{\"complete\":true,\"volume\":19873,\"time\":\"2017-05-15T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.09766\",\"h\":\"1.10977\",\"l\":\"1.09761\",\"c\":\"1.10844\"}},{\"complete\":true,\"volume\":26018,\"time\":\"2017-05-16T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.10849\",\"h\":\"1.11628\",\"l\":\"1.10818\",\"c\":\"1.11611\"}},{\"complete\":true,\"volume\":34642,\"time\":\"2017-05-17T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11586\",\"h\":\"1.11726\",\"l\":\"1.10767\",\"c\":\"1.11036\"}},{\"complete\":true,\"volume\":19221,\"time\":\"2017-05-18T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11054\",\"h\":\"1.12124\",\"l\":\"1.10991\",\"c\":\"1.12108\"}},{\"complete\":true,\"volume\":21775,\"time\":\"2017-05-21T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.12012\",\"h\":\"1.12642\",\"l\":\"1.11621\",\"c\":\"1.12384\"}},{\"complete\":true,\"volume\":30408,\"time\":\"2017-05-22T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.12382\",\"h\":\"1.12691\",\"l\":\"1.11758\",\"c\":\"1.11837\"}},{\"complete\":true,\"volume\":27000,\"time\":\"2017-05-23T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11845\",\"h\":\"1.12212\",\"l\":\"1.11694\",\"c\":\"1.12197\"}},{\"complete\":true,\"volume\":19081,\"time\":\"2017-05-24T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.12205\",\"h\":\"1.12512\",\"l\":\"1.11943\",\"c\":\"1.12115\"}},{\"complete\":true,\"volume\":20669,\"time\":\"2017-05-25T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.12106\",\"h\":\"1.12351\",\"l\":\"1.11612\",\"c\":\"1.11863\"}},{\"complete\":true,\"volume\":9159,\"time\":\"2017-05-28T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11788\",\"h\":\"1.11905\",\"l\":\"1.11625\",\"c\":\"1.11646\"}},{\"complete\":true,\"volume\":24109,\"time\":\"2017-05-29T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11651\",\"h\":\"1.12063\",\"l\":\"1.11102\",\"c\":\"1.11874\"}},{\"complete\":true,\"volume\":23631,\"time\":\"2017-05-30T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.11917\",\"h\":\"1.12545\",\"l\":\"1.11652\",\"c\":\"1.12444\"}},{\"complete\":true,\"volume\":18108,\"time\":\"2017-05-31T21:00:00.000000000Z\",\"ask\":{\"o\":\"1.12482\",\"h\":\"1.12572\",\"l\":\"1.12028\",\"c\":\"1.12133\"}}]}',\n",
       " 'reason': 'OK',\n",
       " 'request': <v20.request.Request at 0x1f32b6c74e0>,\n",
       " 'status': 200}"
      ]
     },
     "execution_count": 20,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "res.__dict__"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 21,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "raw = res.get('candles')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 22,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "list"
      ]
     },
     "execution_count": 22,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "type(raw)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 24,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "[{'ask': {'c': '1.1153', 'h': '1.12211', 'l': '1.11461', 'o': '1.11889'},\n",
       "  'complete': True,\n",
       "  'time': '2016-06-01T21:00:00.000000000Z',\n",
       "  'volume': 27817},\n",
       " {'ask': {'c': '1.13684', 'h': '1.13752', 'l': '1.11375', 'o': '1.1158'},\n",
       "  'complete': True,\n",
       "  'time': '2016-06-02T21:00:00.000000000Z',\n",
       "  'volume': 36515},\n",
       " {'ask': {'c': '1.13565', 'h': '1.13936', 'l': '1.13277', 'o': '1.13592'},\n",
       "  'complete': True,\n",
       "  'time': '2016-06-05T21:00:00.000000000Z',\n",
       "  'volume': 29276},\n",
       " {'ask': {'c': '1.13597', 'h': '1.13812', 'l': '1.13396', 'o': '1.13576'},\n",
       "  'complete': True,\n",
       "  'time': '2016-06-06T21:00:00.000000000Z',\n",
       "  'volume': 19976},\n",
       " {'ask': {'c': '1.13971', 'h': '1.14113', 'l': '1.13552', 'o': '1.13605'},\n",
       "  'complete': True,\n",
       "  'time': '2016-06-07T21:00:00.000000000Z',\n",
       "  'volume': 19186},\n",
       " {'ask': {'c': '1.13179', 'h': '1.14165', 'l': '1.13063', 'o': '1.13978'},\n",
       "  'complete': True,\n",
       "  'time': '2016-06-08T21:00:00.000000000Z',\n",
       "  'volume': 23002},\n",
       " {'ask': {'c': '1.12547', 'h': '1.13223', 'l': '1.12461', 'o': '1.132'},\n",
       "  'complete': True,\n",
       "  'time': '2016-06-09T21:00:00.000000000Z',\n",
       "  'volume': 23792},\n",
       " {'ask': {'c': '1.12947', 'h': '1.13036', 'l': '1.12331', 'o': '1.12555'},\n",
       "  'complete': True,\n",
       "  'time': '2016-06-12T21:00:00.000000000Z',\n",
       "  'volume': 26677},\n",
       " {'ask': {'c': '1.121', 'h': '1.12991', 'l': '1.11899', 'o': '1.12949'},\n",
       "  'complete': True,\n",
       "  'time': '2016-06-13T21:00:00.000000000Z',\n",
       "  'volume': 26642},\n",
       " {'ask': {'c': '1.1261', 'h': '1.13001', 'l': '1.11906', 'o': '1.12109'},\n",
       "  'complete': True,\n",
       "  'time': '2016-06-14T21:00:00.000000000Z',\n",
       "  'volume': 32548},\n",
       " {'ask': {'c': '1.12274', 'h': '1.12957', 'l': '1.11315', 'o': '1.12618'},\n",
       "  'complete': True,\n",
       "  'time': '2016-06-15T21:00:00.000000000Z',\n",
       "  'volume': 42350},\n",
       " {'ask': {'c': '1.12808', 'h': '1.12975', 'l': '1.12237', 'o': '1.12266'},\n",
       "  'complete': True,\n",
       "  'time': '2016-06-16T21:00:00.000000000Z',\n",
       "  'volume': 28648},\n",
       " {'ask': {'c': '1.1318', 'h': '1.13833', 'l': '1.13031', 'o': '1.1336'},\n",
       "  'complete': True,\n",
       "  'time': '2016-06-19T21:00:00.000000000Z',\n",
       "  'volume': 30729},\n",
       " {'ask': {'c': '1.12434', 'h': '1.13504', 'l': '1.12434', 'o': '1.13191'},\n",
       "  'complete': True,\n",
       "  'time': '2016-06-20T21:00:00.000000000Z',\n",
       "  'volume': 28164},\n",
       " {'ask': {'c': '1.12978', 'h': '1.13386', 'l': '1.12378', 'o': '1.12468'},\n",
       "  'complete': True,\n",
       "  'time': '2016-06-21T21:00:00.000000000Z',\n",
       "  'volume': 27277},\n",
       " {'ask': {'c': '1.13903', 'h': '1.14226', 'l': '1.12986', 'o': '1.1299'},\n",
       "  'complete': True,\n",
       "  'time': '2016-06-22T21:00:00.000000000Z',\n",
       "  'volume': 47533},\n",
       " {'ask': {'c': '1.11182', 'h': '1.14302', 'l': '1.09139', 'o': '1.13921'},\n",
       "  'complete': True,\n",
       "  'time': '2016-06-23T21:00:00.000000000Z',\n",
       "  'volume': 213255},\n",
       " {'ask': {'c': '1.10261', 'h': '1.10845', 'l': '1.09718', 'o': '1.10203'},\n",
       "  'complete': True,\n",
       "  'time': '2016-06-26T21:00:00.000000000Z',\n",
       "  'volume': 72554},\n",
       " {'ask': {'c': '1.10676', 'h': '1.11131', 'l': '1.10114', 'o': '1.10268'},\n",
       "  'complete': True,\n",
       "  'time': '2016-06-27T21:00:00.000000000Z',\n",
       "  'volume': 36868},\n",
       " {'ask': {'c': '1.11264', 'h': '1.11313', 'l': '1.10503', 'o': '1.10697'},\n",
       "  'complete': True,\n",
       "  'time': '2016-06-28T21:00:00.000000000Z',\n",
       "  'volume': 38763},\n",
       " {'ask': {'c': '1.11082', 'h': '1.11554', 'l': '1.10256', 'o': '1.11256'},\n",
       "  'complete': True,\n",
       "  'time': '2016-06-29T21:00:00.000000000Z',\n",
       "  'volume': 52157},\n",
       " {'ask': {'c': '1.11484', 'h': '1.11702', 'l': '1.10729', 'o': '1.11038'},\n",
       "  'complete': True,\n",
       "  'time': '2016-06-30T21:00:00.000000000Z',\n",
       "  'volume': 31989},\n",
       " {'ask': {'c': '1.1155', 'h': '1.11606', 'l': '1.10986', 'o': '1.11394'},\n",
       "  'complete': True,\n",
       "  'time': '2016-07-03T21:00:00.000000000Z',\n",
       "  'volume': 15718},\n",
       " {'ask': {'c': '1.10769', 'h': '1.11879', 'l': '1.10631', 'o': '1.11578'},\n",
       "  'complete': True,\n",
       "  'time': '2016-07-04T21:00:00.000000000Z',\n",
       "  'volume': 27929},\n",
       " {'ask': {'c': '1.11015', 'h': '1.11122', 'l': '1.103', 'o': '1.10721'},\n",
       "  'complete': True,\n",
       "  'time': '2016-07-05T21:00:00.000000000Z',\n",
       "  'volume': 37513},\n",
       " {'ask': {'c': '1.10632', 'h': '1.11081', 'l': '1.10532', 'o': '1.11004'},\n",
       "  'complete': True,\n",
       "  'time': '2016-07-06T21:00:00.000000000Z',\n",
       "  'volume': 27601},\n",
       " {'ask': {'c': '1.1055', 'h': '1.11231', 'l': '1.10035', 'o': '1.10672'},\n",
       "  'complete': True,\n",
       "  'time': '2016-07-07T21:00:00.000000000Z',\n",
       "  'volume': 34638},\n",
       " {'ask': {'c': '1.10592', 'h': '1.10755', 'l': '1.10164', 'o': '1.10552'},\n",
       "  'complete': True,\n",
       "  'time': '2016-07-10T21:00:00.000000000Z',\n",
       "  'volume': 27690},\n",
       " {'ask': {'c': '1.10621', 'h': '1.11278', 'l': '1.1053', 'o': '1.10611'},\n",
       "  'complete': True,\n",
       "  'time': '2016-07-11T21:00:00.000000000Z',\n",
       "  'volume': 28285},\n",
       " {'ask': {'c': '1.10919', 'h': '1.11208', 'l': '1.10432', 'o': '1.10627'},\n",
       "  'complete': True,\n",
       "  'time': '2016-07-12T21:00:00.000000000Z',\n",
       "  'volume': 25963},\n",
       " {'ask': {'c': '1.11228', 'h': '1.11657', 'l': '1.10895', 'o': '1.10916'},\n",
       "  'complete': True,\n",
       "  'time': '2016-07-13T21:00:00.000000000Z',\n",
       "  'volume': 32023},\n",
       " {'ask': {'c': '1.10389', 'h': '1.11495', 'l': '1.10266', 'o': '1.11242'},\n",
       "  'complete': True,\n",
       "  'time': '2016-07-14T21:00:00.000000000Z',\n",
       "  'volume': 29786},\n",
       " {'ask': {'c': '1.10764', 'h': '1.10854', 'l': '1.10382', 'o': '1.10532'},\n",
       "  'complete': True,\n",
       "  'time': '2016-07-17T21:00:00.000000000Z',\n",
       "  'volume': 22880},\n",
       " {'ask': {'c': '1.10227', 'h': '1.10812', 'l': '1.10005', 'o': '1.10766'},\n",
       "  'complete': True,\n",
       "  'time': '2016-07-18T21:00:00.000000000Z',\n",
       "  'volume': 22825},\n",
       " {'ask': {'c': '1.10159', 'h': '1.10312', 'l': '1.09823', 'o': '1.10225'},\n",
       "  'complete': True,\n",
       "  'time': '2016-07-19T21:00:00.000000000Z',\n",
       "  'volume': 22855},\n",
       " {'ask': {'c': '1.10273', 'h': '1.10613', 'l': '1.09805', 'o': '1.10175'},\n",
       "  'complete': True,\n",
       "  'time': '2016-07-20T21:00:00.000000000Z',\n",
       "  'volume': 36400},\n",
       " {'ask': {'c': '1.09812', 'h': '1.10418', 'l': '1.09564', 'o': '1.10286'},\n",
       "  'complete': True,\n",
       "  'time': '2016-07-21T21:00:00.000000000Z',\n",
       "  'volume': 23685},\n",
       " {'ask': {'c': '1.09959', 'h': '1.09998', 'l': '1.0953', 'o': '1.0979'},\n",
       "  'complete': True,\n",
       "  'time': '2016-07-24T21:00:00.000000000Z',\n",
       "  'volume': 17419},\n",
       " {'ask': {'c': '1.09873', 'h': '1.10308', 'l': '1.09793', 'o': '1.09953'},\n",
       "  'complete': True,\n",
       "  'time': '2016-07-25T21:00:00.000000000Z',\n",
       "  'volume': 18713},\n",
       " {'ask': {'c': '1.10604', 'h': '1.10657', 'l': '1.09634', 'o': '1.09887'},\n",
       "  'complete': True,\n",
       "  'time': '2016-07-26T21:00:00.000000000Z',\n",
       "  'volume': 28431},\n",
       " {'ask': {'c': '1.10774', 'h': '1.11202', 'l': '1.10538', 'o': '1.10662'},\n",
       "  'complete': True,\n",
       "  'time': '2016-07-27T21:00:00.000000000Z',\n",
       "  'volume': 21791},\n",
       " {'ask': {'c': '1.11796', 'h': '1.11981', 'l': '1.10744', 'o': '1.10812'},\n",
       "  'complete': True,\n",
       "  'time': '2016-07-28T21:00:00.000000000Z',\n",
       "  'volume': 30616},\n",
       " {'ask': {'c': '1.11654', 'h': '1.11859', 'l': '1.11559', 'o': '1.11786'},\n",
       "  'complete': True,\n",
       "  'time': '2016-07-31T21:00:00.000000000Z',\n",
       "  'volume': 15432},\n",
       " {'ask': {'c': '1.12256', 'h': '1.12345', 'l': '1.11604', 'o': '1.11637'},\n",
       "  'complete': True,\n",
       "  'time': '2016-08-01T21:00:00.000000000Z',\n",
       "  'volume': 18440},\n",
       " {'ask': {'c': '1.11514', 'h': '1.12291', 'l': '1.11414', 'o': '1.12247'},\n",
       "  'complete': True,\n",
       "  'time': '2016-08-02T21:00:00.000000000Z',\n",
       "  'volume': 15236},\n",
       " {'ask': {'c': '1.11314', 'h': '1.11574', 'l': '1.11148', 'o': '1.11509'},\n",
       "  'complete': True,\n",
       "  'time': '2016-08-03T21:00:00.000000000Z',\n",
       "  'volume': 17270},\n",
       " {'ask': {'c': '1.10913', 'h': '1.11619', 'l': '1.10465', 'o': '1.11306'},\n",
       "  'complete': True,\n",
       "  'time': '2016-08-04T21:00:00.000000000Z',\n",
       "  'volume': 18191},\n",
       " {'ask': {'c': '1.10892', 'h': '1.11057', 'l': '1.10727', 'o': '1.10859'},\n",
       "  'complete': True,\n",
       "  'time': '2016-08-07T21:00:00.000000000Z',\n",
       "  'volume': 11292},\n",
       " {'ask': {'c': '1.11178', 'h': '1.11234', 'l': '1.10714', 'o': '1.10883'},\n",
       "  'complete': True,\n",
       "  'time': '2016-08-08T21:00:00.000000000Z',\n",
       "  'volume': 12391},\n",
       " {'ask': {'c': '1.11786', 'h': '1.11908', 'l': '1.11145', 'o': '1.11187'},\n",
       "  'complete': True,\n",
       "  'time': '2016-08-09T21:00:00.000000000Z',\n",
       "  'volume': 15585},\n",
       " {'ask': {'c': '1.11379', 'h': '1.11931', 'l': '1.11365', 'o': '1.11804'},\n",
       "  'complete': True,\n",
       "  'time': '2016-08-10T21:00:00.000000000Z',\n",
       "  'volume': 14723},\n",
       " {'ask': {'c': '1.11671', 'h': '1.12221', 'l': '1.11322', 'o': '1.11389'},\n",
       "  'complete': True,\n",
       "  'time': '2016-08-11T21:00:00.000000000Z',\n",
       "  'volume': 16738},\n",
       " {'ask': {'c': '1.11847', 'h': '1.12051', 'l': '1.11544', 'o': '1.11729'},\n",
       "  'complete': True,\n",
       "  'time': '2016-08-14T21:00:00.000000000Z',\n",
       "  'volume': 10823},\n",
       " {'ask': {'c': '1.12791', 'h': '1.13231', 'l': '1.11783', 'o': '1.11844'},\n",
       "  'complete': True,\n",
       "  'time': '2016-08-15T21:00:00.000000000Z',\n",
       "  'volume': 24195},\n",
       " {'ask': {'c': '1.12926', 'h': '1.1317', 'l': '1.1243', 'o': '1.1281'},\n",
       "  'complete': True,\n",
       "  'time': '2016-08-16T21:00:00.000000000Z',\n",
       "  'volume': 21794},\n",
       " {'ask': {'c': '1.13558', 'h': '1.1367', 'l': '1.12885', 'o': '1.12935'},\n",
       "  'complete': True,\n",
       "  'time': '2016-08-17T21:00:00.000000000Z',\n",
       "  'volume': 24391},\n",
       " {'ask': {'c': '1.13304', 'h': '1.13608', 'l': '1.1305', 'o': '1.13558'},\n",
       "  'complete': True,\n",
       "  'time': '2016-08-18T21:00:00.000000000Z',\n",
       "  'volume': 20219},\n",
       " {'ask': {'c': '1.13221', 'h': '1.13312', 'l': '1.1272', 'o': '1.13135'},\n",
       "  'complete': True,\n",
       "  'time': '2016-08-21T21:00:00.000000000Z',\n",
       "  'volume': 18662},\n",
       " {'ask': {'c': '1.13065', 'h': '1.13564', 'l': '1.1304', 'o': '1.13213'},\n",
       "  'complete': True,\n",
       "  'time': '2016-08-22T21:00:00.000000000Z',\n",
       "  'volume': 16858},\n",
       " {'ask': {'c': '1.12645', 'h': '1.13121', 'l': '1.12459', 'o': '1.13072'},\n",
       "  'complete': True,\n",
       "  'time': '2016-08-23T21:00:00.000000000Z',\n",
       "  'volume': 17975},\n",
       " {'ask': {'c': '1.12879', 'h': '1.12984', 'l': '1.126', 'o': '1.12666'},\n",
       "  'complete': True,\n",
       "  'time': '2016-08-24T21:00:00.000000000Z',\n",
       "  'volume': 14361},\n",
       " {'ask': {'c': '1.12013', 'h': '1.13422', 'l': '1.11815', 'o': '1.1285'},\n",
       "  'complete': True,\n",
       "  'time': '2016-08-25T21:00:00.000000000Z',\n",
       "  'volume': 34929},\n",
       " {'ask': {'c': '1.11903', 'h': '1.12084', 'l': '1.11589', 'o': '1.11807'},\n",
       "  'complete': True,\n",
       "  'time': '2016-08-28T21:00:00.000000000Z',\n",
       "  'volume': 18468},\n",
       " {'ask': {'c': '1.11441', 'h': '1.1194', 'l': '1.11327', 'o': '1.11924'},\n",
       "  'complete': True,\n",
       "  'time': '2016-08-29T21:00:00.000000000Z',\n",
       "  'volume': 18285},\n",
       " {'ask': {'c': '1.11601', 'h': '1.11664', 'l': '1.1124', 'o': '1.11451'},\n",
       "  'complete': True,\n",
       "  'time': '2016-08-30T21:00:00.000000000Z',\n",
       "  'volume': 19483},\n",
       " {'ask': {'c': '1.11976', 'h': '1.1206', 'l': '1.11283', 'o': '1.11599'},\n",
       "  'complete': True,\n",
       "  'time': '2016-08-31T21:00:00.000000000Z',\n",
       "  'volume': 21748},\n",
       " {'ask': {'c': '1.11587', 'h': '1.12546', 'l': '1.11514', 'o': '1.12006'},\n",
       "  'complete': True,\n",
       "  'time': '2016-09-01T21:00:00.000000000Z',\n",
       "  'volume': 29889},\n",
       " {'ask': {'c': '1.11489', 'h': '1.11833', 'l': '1.11401', 'o': '1.11602'},\n",
       "  'complete': True,\n",
       "  'time': '2016-09-04T21:00:00.000000000Z',\n",
       "  'volume': 10354},\n",
       " {'ask': {'c': '1.12567', 'h': '1.1264', 'l': '1.11417', 'o': '1.11495'},\n",
       "  'complete': True,\n",
       "  'time': '2016-09-05T21:00:00.000000000Z',\n",
       "  'volume': 20463},\n",
       " {'ask': {'c': '1.12407', 'h': '1.12731', 'l': '1.123', 'o': '1.12578'},\n",
       "  'complete': True,\n",
       "  'time': '2016-09-06T21:00:00.000000000Z',\n",
       "  'volume': 18372},\n",
       " {'ask': {'c': '1.12626', 'h': '1.13285', 'l': '1.12355', 'o': '1.1241'},\n",
       "  'complete': True,\n",
       "  'time': '2016-09-07T21:00:00.000000000Z',\n",
       "  'volume': 29660},\n",
       " {'ask': {'c': '1.12362', 'h': '1.12856', 'l': '1.11994', 'o': '1.12621'},\n",
       "  'complete': True,\n",
       "  'time': '2016-09-08T21:00:00.000000000Z',\n",
       "  'volume': 22543},\n",
       " {'ask': {'c': '1.12373', 'h': '1.12702', 'l': '1.12114', 'o': '1.1239'},\n",
       "  'complete': True,\n",
       "  'time': '2016-09-11T21:00:00.000000000Z',\n",
       "  'volume': 28277},\n",
       " {'ask': {'c': '1.12231', 'h': '1.12612', 'l': '1.12048', 'o': '1.12371'},\n",
       "  'complete': True,\n",
       "  'time': '2016-09-12T21:00:00.000000000Z',\n",
       "  'volume': 23499},\n",
       " {'ask': {'c': '1.12523', 'h': '1.12748', 'l': '1.12123', 'o': '1.12203'},\n",
       "  'complete': True,\n",
       "  'time': '2016-09-13T21:00:00.000000000Z',\n",
       "  'volume': 20289},\n",
       " {'ask': {'c': '1.12447', 'h': '1.12868', 'l': '1.12198', 'o': '1.125'},\n",
       "  'complete': True,\n",
       "  'time': '2016-09-14T21:00:00.000000000Z',\n",
       "  'volume': 25365},\n",
       " {'ask': {'c': '1.11616', 'h': '1.12513', 'l': '1.11502', 'o': '1.12462'},\n",
       "  'complete': True,\n",
       "  'time': '2016-09-15T21:00:00.000000000Z',\n",
       "  'volume': 22102},\n",
       " {'ask': {'c': '1.11765', 'h': '1.11986', 'l': '1.11519', 'o': '1.11546'},\n",
       "  'complete': True,\n",
       "  'time': '2016-09-18T21:00:00.000000000Z',\n",
       "  'volume': 13626},\n",
       " {'ask': {'c': '1.11516', 'h': '1.12143', 'l': '1.11511', 'o': '1.11786'},\n",
       "  'complete': True,\n",
       "  'time': '2016-09-19T21:00:00.000000000Z',\n",
       "  'volume': 16807},\n",
       " {'ask': {'c': '1.1193', 'h': '1.11979', 'l': '1.1124', 'o': '1.11538'},\n",
       "  'complete': True,\n",
       "  'time': '2016-09-20T21:00:00.000000000Z',\n",
       "  'volume': 33984},\n",
       " {'ask': {'c': '1.12093', 'h': '1.12579', 'l': '1.11857', 'o': '1.11924'},\n",
       "  'complete': True,\n",
       "  'time': '2016-09-21T21:00:00.000000000Z',\n",
       "  'volume': 19324},\n",
       " {'ask': {'c': '1.12298', 'h': '1.12412', 'l': '1.11948', 'o': '1.12094'},\n",
       "  'complete': True,\n",
       "  'time': '2016-09-22T21:00:00.000000000Z',\n",
       "  'volume': 16068},\n",
       " {'ask': {'c': '1.12548', 'h': '1.12801', 'l': '1.12219', 'o': '1.12321'},\n",
       "  'complete': True,\n",
       "  'time': '2016-09-25T21:00:00.000000000Z',\n",
       "  'volume': 16544},\n",
       " {'ask': {'c': '1.12172', 'h': '1.12596', 'l': '1.11918', 'o': '1.12572'},\n",
       "  'complete': True,\n",
       "  'time': '2016-09-26T21:00:00.000000000Z',\n",
       "  'volume': 17059},\n",
       " {'ask': {'c': '1.12179', 'h': '1.12376', 'l': '1.11828', 'o': '1.1223'},\n",
       "  'complete': True,\n",
       "  'time': '2016-09-27T21:00:00.000000000Z',\n",
       "  'volume': 17915},\n",
       " {'ask': {'c': '1.12242', 'h': '1.12505', 'l': '1.11975', 'o': '1.12165'},\n",
       "  'complete': True,\n",
       "  'time': '2016-09-28T21:00:00.000000000Z',\n",
       "  'volume': 19001},\n",
       " {'ask': {'c': '1.12475', 'h': '1.12514', 'l': '1.11541', 'o': '1.12235'},\n",
       "  'complete': True,\n",
       "  'time': '2016-09-29T21:00:00.000000000Z',\n",
       "  'volume': 27639},\n",
       " {'ask': {'c': '1.12127', 'h': '1.12463', 'l': '1.12061', 'o': '1.12338'},\n",
       "  'complete': True,\n",
       "  'time': '2016-10-02T21:00:00.000000000Z',\n",
       "  'volume': 14782},\n",
       " {'ask': {'c': '1.12059', 'h': '1.12398', 'l': '1.11387', 'o': '1.12141'},\n",
       "  'complete': True,\n",
       "  'time': '2016-10-03T21:00:00.000000000Z',\n",
       "  'volume': 26736},\n",
       " {'ask': {'c': '1.12065', 'h': '1.1234', 'l': '1.11905', 'o': '1.12069'},\n",
       "  'complete': True,\n",
       "  'time': '2016-10-04T21:00:00.000000000Z',\n",
       "  'volume': 18796},\n",
       " {'ask': {'c': '1.11525', 'h': '1.12133', 'l': '1.11408', 'o': '1.1207'},\n",
       "  'complete': True,\n",
       "  'time': '2016-10-05T21:00:00.000000000Z',\n",
       "  'volume': 17766},\n",
       " {'ask': {'c': '1.12049', 'h': '1.12061', 'l': '1.11053', 'o': '1.11542'},\n",
       "  'complete': True,\n",
       "  'time': '2016-10-06T21:00:00.000000000Z',\n",
       "  'volume': 43707},\n",
       " {'ask': {'c': '1.11404', 'h': '1.12091', 'l': '1.11324', 'o': '1.11818'},\n",
       "  'complete': True,\n",
       "  'time': '2016-10-09T21:00:00.000000000Z',\n",
       "  'volume': 16346},\n",
       " {'ask': {'c': '1.10549', 'h': '1.11432', 'l': '1.10498', 'o': '1.11391'},\n",
       "  'complete': True,\n",
       "  'time': '2016-10-10T21:00:00.000000000Z',\n",
       "  'volume': 21766},\n",
       " {'ask': {'c': '1.10085', 'h': '1.10686', 'l': '1.10052', 'o': '1.10551'},\n",
       "  'complete': True,\n",
       "  'time': '2016-10-11T21:00:00.000000000Z',\n",
       "  'volume': 25430},\n",
       " {'ask': {'c': '1.10573', 'h': '1.10585', 'l': '1.09862', 'o': '1.10119'},\n",
       "  'complete': True,\n",
       "  'time': '2016-10-12T21:00:00.000000000Z',\n",
       "  'volume': 23944},\n",
       " {'ask': {'c': '1.09736', 'h': '1.10615', 'l': '1.09714', 'o': '1.10598'},\n",
       "  'complete': True,\n",
       "  'time': '2016-10-13T21:00:00.000000000Z',\n",
       "  'volume': 22131},\n",
       " {'ask': {'c': '1.10004', 'h': '1.10087', 'l': '1.09645', 'o': '1.09712'},\n",
       "  'complete': True,\n",
       "  'time': '2016-10-16T21:00:00.000000000Z',\n",
       "  'volume': 14634},\n",
       " {'ask': {'c': '1.09809', 'h': '1.10272', 'l': '1.09711', 'o': '1.10022'},\n",
       "  'complete': True,\n",
       "  'time': '2016-10-17T21:00:00.000000000Z',\n",
       "  'volume': 16336},\n",
       " {'ask': {'c': '1.09748', 'h': '1.10058', 'l': '1.09558', 'o': '1.09804'},\n",
       "  'complete': True,\n",
       "  'time': '2016-10-18T21:00:00.000000000Z',\n",
       "  'volume': 15843},\n",
       " {'ask': {'c': '1.09304', 'h': '1.10403', 'l': '1.09165', 'o': '1.09751'},\n",
       "  'complete': True,\n",
       "  'time': '2016-10-19T21:00:00.000000000Z',\n",
       "  'volume': 26664},\n",
       " {'ask': {'c': '1.08899', 'h': '1.09314', 'l': '1.086', 'o': '1.09303'},\n",
       "  'complete': True,\n",
       "  'time': '2016-10-20T21:00:00.000000000Z',\n",
       "  'volume': 15786},\n",
       " {'ask': {'c': '1.08823', 'h': '1.09003', 'l': '1.08605', 'o': '1.0885'},\n",
       "  'complete': True,\n",
       "  'time': '2016-10-23T21:00:00.000000000Z',\n",
       "  'volume': 13139},\n",
       " {'ask': {'c': '1.08893', 'h': '1.09062', 'l': '1.08517', 'o': '1.08817'},\n",
       "  'complete': True,\n",
       "  'time': '2016-10-24T21:00:00.000000000Z',\n",
       "  'volume': 18833},\n",
       " {'ask': {'c': '1.09104', 'h': '1.09478', 'l': '1.0875', 'o': '1.08895'},\n",
       "  'complete': True,\n",
       "  'time': '2016-10-25T21:00:00.000000000Z',\n",
       "  'volume': 19137},\n",
       " {'ask': {'c': '1.08989', 'h': '1.09428', 'l': '1.08834', 'o': '1.09125'},\n",
       "  'complete': True,\n",
       "  'time': '2016-10-26T21:00:00.000000000Z',\n",
       "  'volume': 19405},\n",
       " {'ask': {'c': '1.09924', 'h': '1.09927', 'l': '1.08939', 'o': '1.09008'},\n",
       "  'complete': True,\n",
       "  'time': '2016-10-27T21:00:00.000000000Z',\n",
       "  'volume': 25914},\n",
       " {'ask': {'c': '1.09835', 'h': '1.09958', 'l': '1.09366', 'o': '1.09937'},\n",
       "  'complete': True,\n",
       "  'time': '2016-10-30T21:00:00.000000000Z',\n",
       "  'volume': 16008},\n",
       " {'ask': {'c': '1.10566', 'h': '1.10697', 'l': '1.09608', 'o': '1.09829'},\n",
       "  'complete': True,\n",
       "  'time': '2016-10-31T21:00:00.000000000Z',\n",
       "  'volume': 18446},\n",
       " {'ask': {'c': '1.10991', 'h': '1.11237', 'l': '1.10506', 'o': '1.10563'},\n",
       "  'complete': True,\n",
       "  'time': '2016-11-01T21:00:00.000000000Z',\n",
       "  'volume': 27070},\n",
       " {'ask': {'c': '1.1107', 'h': '1.11267', 'l': '1.10602', 'o': '1.11008'},\n",
       "  'complete': True,\n",
       "  'time': '2016-11-02T21:00:00.000000000Z',\n",
       "  'volume': 22434},\n",
       " {'ask': {'c': '1.11441', 'h': '1.11446', 'l': '1.10806', 'o': '1.11069'},\n",
       "  'complete': True,\n",
       "  'time': '2016-11-03T21:00:00.000000000Z',\n",
       "  'volume': 21233},\n",
       " {'ask': {'c': '1.10416', 'h': '1.11113', 'l': '1.10284', 'o': '1.10656'},\n",
       "  'complete': True,\n",
       "  'time': '2016-11-06T22:00:00.000000000Z',\n",
       "  'volume': 20079},\n",
       " {'ask': {'c': '1.10279', 'h': '1.10677', 'l': '1.10099', 'o': '1.10422'},\n",
       "  'complete': True,\n",
       "  'time': '2016-11-07T22:00:00.000000000Z',\n",
       "  'volume': 15968},\n",
       " {'ask': {'c': '1.09108', 'h': '1.13008', 'l': '1.09081', 'o': '1.10323'},\n",
       "  'complete': True,\n",
       "  'time': '2016-11-08T22:00:00.000000000Z',\n",
       "  'volume': 135442},\n",
       " {'ask': {'c': '1.08944', 'h': '1.09546', 'l': '1.08655', 'o': '1.09121'},\n",
       "  'complete': True,\n",
       "  'time': '2016-11-09T22:00:00.000000000Z',\n",
       "  'volume': 44840},\n",
       " {'ask': {'c': '1.08613', 'h': '1.09243', 'l': '1.08313', 'o': '1.09014'},\n",
       "  'complete': True,\n",
       "  'time': '2016-11-10T22:00:00.000000000Z',\n",
       "  'volume': 41093},\n",
       " {'ask': {'c': '1.07394', 'h': '1.08432', 'l': '1.07098', 'o': '1.08358'},\n",
       "  'complete': True,\n",
       "  'time': '2016-11-13T22:00:00.000000000Z',\n",
       "  'volume': 47305},\n",
       " {'ask': {'c': '1.07236', 'h': '1.08174', 'l': '1.0715', 'o': '1.07389'},\n",
       "  'complete': True,\n",
       "  'time': '2016-11-14T22:00:00.000000000Z',\n",
       "  'volume': 40061},\n",
       " {'ask': {'c': '1.06923', 'h': '1.07603', 'l': '1.06672', 'o': '1.07257'},\n",
       "  'complete': True,\n",
       "  'time': '2016-11-15T22:00:00.000000000Z',\n",
       "  'volume': 36740},\n",
       " {'ask': {'c': '1.06276', 'h': '1.07461', 'l': '1.06207', 'o': '1.06916'},\n",
       "  'complete': True,\n",
       "  'time': '2016-11-16T22:00:00.000000000Z',\n",
       "  'volume': 38769},\n",
       " {'ask': {'c': '1.05922', 'h': '1.06438', 'l': '1.05698', 'o': '1.06271'},\n",
       "  'complete': True,\n",
       "  'time': '2016-11-17T22:00:00.000000000Z',\n",
       "  'volume': 44405},\n",
       " {'ask': {'c': '1.06315', 'h': '1.06498', 'l': '1.05798', 'o': '1.05977'},\n",
       "  'complete': True,\n",
       "  'time': '2016-11-20T22:00:00.000000000Z',\n",
       "  'volume': 34830},\n",
       " {'ask': {'c': '1.0629', 'h': '1.06587', 'l': '1.05844', 'o': '1.06288'},\n",
       "  'complete': True,\n",
       "  'time': '2016-11-21T22:00:00.000000000Z',\n",
       "  'volume': 29852},\n",
       " {'ask': {'c': '1.0554', 'h': '1.06445', 'l': '1.05269', 'o': '1.06308'},\n",
       "  'complete': True,\n",
       "  'time': '2016-11-22T22:00:00.000000000Z',\n",
       "  'volume': 35507},\n",
       " {'ask': {'c': '1.05571', 'h': '1.05861', 'l': '1.05189', 'o': '1.05556'},\n",
       "  'complete': True,\n",
       "  'time': '2016-11-23T22:00:00.000000000Z',\n",
       "  'volume': 29521},\n",
       " {'ask': {'c': '1.05983', 'h': '1.06281', 'l': '1.05394', 'o': '1.05569'},\n",
       "  'complete': True,\n",
       "  'time': '2016-11-24T22:00:00.000000000Z',\n",
       "  'volume': 37993},\n",
       " {'ask': {'c': '1.06136', 'h': '1.0687', 'l': '1.05644', 'o': '1.06158'},\n",
       "  'complete': True,\n",
       "  'time': '2016-11-27T22:00:00.000000000Z',\n",
       "  'volume': 32325},\n",
       " {'ask': {'c': '1.06511', 'h': '1.06553', 'l': '1.05658', 'o': '1.0615'},\n",
       "  'complete': True,\n",
       "  'time': '2016-11-28T22:00:00.000000000Z',\n",
       "  'volume': 28708},\n",
       " {'ask': {'c': '1.05907', 'h': '1.06672', 'l': '1.05536', 'o': '1.06557'},\n",
       "  'complete': True,\n",
       "  'time': '2016-11-29T22:00:00.000000000Z',\n",
       "  'volume': 39317},\n",
       " {'ask': {'c': '1.06633', 'h': '1.06698', 'l': '1.05853', 'o': '1.05962'},\n",
       "  'complete': True,\n",
       "  'time': '2016-11-30T22:00:00.000000000Z',\n",
       "  'volume': 35043},\n",
       " {'ask': {'c': '1.06715', 'h': '1.06908', 'l': '1.06261', 'o': '1.06634'},\n",
       "  'complete': True,\n",
       "  'time': '2016-12-01T22:00:00.000000000Z',\n",
       "  'volume': 32333},\n",
       " {'ask': {'c': '1.0765', 'h': '1.07972', 'l': '1.0508', 'o': '1.06351'},\n",
       "  'complete': True,\n",
       "  'time': '2016-12-04T22:00:00.000000000Z',\n",
       "  'volume': 60841},\n",
       " {'ask': {'c': '1.07182', 'h': '1.07863', 'l': '1.06993', 'o': '1.07653'},\n",
       "  'complete': True,\n",
       "  'time': '2016-12-05T22:00:00.000000000Z',\n",
       "  'volume': 26751},\n",
       " {'ask': {'c': '1.0755', 'h': '1.07691', 'l': '1.07108', 'o': '1.07217'},\n",
       "  'complete': True,\n",
       "  'time': '2016-12-06T22:00:00.000000000Z',\n",
       "  'volume': 19853},\n",
       " {'ask': {'c': '1.06163', 'h': '1.08765', 'l': '1.05983', 'o': '1.07567'},\n",
       "  'complete': True,\n",
       "  'time': '2016-12-07T22:00:00.000000000Z',\n",
       "  'volume': 58060},\n",
       " {'ask': {'c': '1.05643', 'h': '1.06304', 'l': '1.05317', 'o': '1.06155'},\n",
       "  'complete': True,\n",
       "  'time': '2016-12-08T22:00:00.000000000Z',\n",
       "  'volume': 27161},\n",
       " {'ask': {'c': '1.06369', 'h': '1.06526', 'l': '1.05263', 'o': '1.05353'},\n",
       "  'complete': True,\n",
       "  'time': '2016-12-11T22:00:00.000000000Z',\n",
       "  'volume': 28031},\n",
       " {'ask': {'c': '1.06274', 'h': '1.0668', 'l': '1.06045', 'o': '1.06359'},\n",
       "  'complete': True,\n",
       "  'time': '2016-12-12T22:00:00.000000000Z',\n",
       "  'volume': 25228},\n",
       " {'ask': {'c': '1.05374', 'h': '1.06709', 'l': '1.04973', 'o': '1.06257'},\n",
       "  'complete': True,\n",
       "  'time': '2016-12-13T22:00:00.000000000Z',\n",
       "  'volume': 42104},\n",
       " {'ask': {'c': '1.04153', 'h': '1.05422', 'l': '1.03673', 'o': '1.05373'},\n",
       "  'complete': True,\n",
       "  'time': '2016-12-14T22:00:00.000000000Z',\n",
       "  'volume': 52373},\n",
       " {'ask': {'c': '1.04563', 'h': '1.04752', 'l': '1.04015', 'o': '1.04146'},\n",
       "  'complete': True,\n",
       "  'time': '2016-12-15T22:00:00.000000000Z',\n",
       "  'volume': 32732},\n",
       " {'ask': {'c': '1.04035', 'h': '1.04804', 'l': '1.03933', 'o': '1.04453'},\n",
       "  'complete': True,\n",
       "  'time': '2016-12-18T22:00:00.000000000Z',\n",
       "  'volume': 27031},\n",
       " {'ask': {'c': '1.03891', 'h': '1.04189', 'l': '1.0353', 'o': '1.04049'},\n",
       "  'complete': True,\n",
       "  'time': '2016-12-19T22:00:00.000000000Z',\n",
       "  'volume': 23381},\n",
       " {'ask': {'c': '1.04248', 'h': '1.04519', 'l': '1.03833', 'o': '1.03916'},\n",
       "  'complete': True,\n",
       "  'time': '2016-12-20T22:00:00.000000000Z',\n",
       "  'volume': 21350},\n",
       " {'ask': {'c': '1.04384', 'h': '1.05004', 'l': '1.04255', 'o': '1.04305'},\n",
       "  'complete': True,\n",
       "  'time': '2016-12-21T22:00:00.000000000Z',\n",
       "  'volume': 23280},\n",
       " {'ask': {'c': '1.04604', 'h': '1.04703', 'l': '1.04274', 'o': '1.04405'},\n",
       "  'complete': True,\n",
       "  'time': '2016-12-22T22:00:00.000000000Z',\n",
       "  'volume': 13703},\n",
       " {'ask': {'c': '1.04587', 'h': '1.04641', 'l': '1.04333', 'o': '1.04571'},\n",
       "  'complete': True,\n",
       "  'time': '2016-12-26T22:00:00.000000000Z',\n",
       "  'volume': 10337},\n",
       " {'ask': {'c': '1.04144', 'h': '1.04806', 'l': '1.0373', 'o': '1.04611'},\n",
       "  'complete': True,\n",
       "  'time': '2016-12-27T22:00:00.000000000Z',\n",
       "  'volume': 18288},\n",
       " {'ask': {'c': '1.04932', 'h': '1.04948', 'l': '1.04102', 'o': '1.04161'},\n",
       "  'complete': True,\n",
       "  'time': '2016-12-28T22:00:00.000000000Z',\n",
       "  'volume': 24421},\n",
       " {'ask': {'c': '1.05248', 'h': '1.0662', 'l': '1.04863', 'o': '1.04929'},\n",
       "  'complete': True,\n",
       "  'time': '2016-12-29T22:00:00.000000000Z',\n",
       "  'volume': 49452},\n",
       " {'ask': {'c': '1.04061', 'h': '1.04908', 'l': '1.03413', 'o': '1.04711'},\n",
       "  'complete': True,\n",
       "  'time': '2017-01-02T22:00:00.000000000Z',\n",
       "  'volume': 32813},\n",
       " {'ask': {'c': '1.04908', 'h': '1.05009', 'l': '1.03907', 'o': '1.04076'},\n",
       "  'complete': True,\n",
       "  'time': '2017-01-03T22:00:00.000000000Z',\n",
       "  'volume': 34501},\n",
       " {'ask': {'c': '1.06083', 'h': '1.06161', 'l': '1.04816', 'o': '1.04911'},\n",
       "  'complete': True,\n",
       "  'time': '2017-01-04T22:00:00.000000000Z',\n",
       "  'volume': 52627},\n",
       " {'ask': {'c': '1.05373', 'h': '1.06263', 'l': '1.05259', 'o': '1.06063'},\n",
       "  'complete': True,\n",
       "  'time': '2017-01-05T22:00:00.000000000Z',\n",
       "  'volume': 40707},\n",
       " {'ask': {'c': '1.05727', 'h': '1.05837', 'l': '1.05116', 'o': '1.05328'},\n",
       "  'complete': True,\n",
       "  'time': '2017-01-08T22:00:00.000000000Z',\n",
       "  'volume': 29607},\n",
       " {'ask': {'c': '1.05555', 'h': '1.06282', 'l': '1.05518', 'o': '1.05845'},\n",
       "  'complete': True,\n",
       "  'time': '2017-01-09T22:00:00.000000000Z',\n",
       "  'volume': 35745},\n",
       " {'ask': {'c': '1.05835', 'h': '1.0625', 'l': '1.04547', 'o': '1.05575'},\n",
       "  'complete': True,\n",
       "  'time': '2017-01-10T22:00:00.000000000Z',\n",
       "  'volume': 61512},\n",
       " {'ask': {'c': '1.06143', 'h': '1.06854', 'l': '1.05724', 'o': '1.05843'},\n",
       "  'complete': True,\n",
       "  'time': '2017-01-11T22:00:00.000000000Z',\n",
       "  'volume': 49908},\n",
       " {'ask': {'c': '1.06484', 'h': '1.06779', 'l': '1.05969', 'o': '1.0618'},\n",
       "  'complete': True,\n",
       "  'time': '2017-01-12T22:00:00.000000000Z',\n",
       "  'volume': 38956},\n",
       " {'ask': {'c': '1.06056', 'h': '1.06365', 'l': '1.058', 'o': '1.06101'},\n",
       "  'complete': True,\n",
       "  'time': '2017-01-15T22:00:00.000000000Z',\n",
       "  'volume': 25706},\n",
       " {'ask': {'c': '1.07153', 'h': '1.07203', 'l': '1.0599', 'o': '1.06046'},\n",
       "  'complete': True,\n",
       "  'time': '2017-01-16T22:00:00.000000000Z',\n",
       "  'volume': 49280},\n",
       " {'ask': {'c': '1.06305', 'h': '1.07184', 'l': '1.06297', 'o': '1.07136'},\n",
       "  'complete': True,\n",
       "  'time': '2017-01-17T22:00:00.000000000Z',\n",
       "  'volume': 34142},\n",
       " {'ask': {'c': '1.06664', 'h': '1.06773', 'l': '1.05903', 'o': '1.06364'},\n",
       "  'complete': True,\n",
       "  'time': '2017-01-18T22:00:00.000000000Z',\n",
       "  'volume': 47134},\n",
       " {'ask': {'c': '1.0705', 'h': '1.07104', 'l': '1.06259', 'o': '1.06644'},\n",
       "  'complete': True,\n",
       "  'time': '2017-01-19T22:00:00.000000000Z',\n",
       "  'volume': 43916},\n",
       " {'ask': {'c': '1.07658', 'h': '1.07708', 'l': '1.07033', 'o': '1.07053'},\n",
       "  'complete': True,\n",
       "  'time': '2017-01-22T22:00:00.000000000Z',\n",
       "  'volume': 36443},\n",
       " {'ask': {'c': '1.07332', 'h': '1.07759', 'l': '1.07212', 'o': '1.07698'},\n",
       "  'complete': True,\n",
       "  'time': '2017-01-23T22:00:00.000000000Z',\n",
       "  'volume': 27883},\n",
       " {'ask': {'c': '1.07501', 'h': '1.07705', 'l': '1.0712', 'o': '1.07338'},\n",
       "  'complete': True,\n",
       "  'time': '2017-01-24T22:00:00.000000000Z',\n",
       "  'volume': 28624},\n",
       " {'ask': {'c': '1.06841', 'h': '1.07663', 'l': '1.06586', 'o': '1.0753'},\n",
       "  'complete': True,\n",
       "  'time': '2017-01-25T22:00:00.000000000Z',\n",
       "  'volume': 30854},\n",
       " {'ask': {'c': '1.07031', 'h': '1.07259', 'l': '1.06591', 'o': '1.0682'},\n",
       "  'complete': True,\n",
       "  'time': '2017-01-26T22:00:00.000000000Z',\n",
       "  'volume': 29190},\n",
       " {'ask': {'c': '1.06971', 'h': '1.07412', 'l': '1.06211', 'o': '1.07282'},\n",
       "  'complete': True,\n",
       "  'time': '2017-01-29T22:00:00.000000000Z',\n",
       "  'volume': 28475},\n",
       " {'ask': {'c': '1.07984', 'h': '1.08132', 'l': '1.06853', 'o': '1.06998'},\n",
       "  'complete': True,\n",
       "  'time': '2017-01-30T22:00:00.000000000Z',\n",
       "  'volume': 42940},\n",
       " {'ask': {'c': '1.07703', 'h': '1.08081', 'l': '1.07356', 'o': '1.08001'},\n",
       "  'complete': True,\n",
       "  'time': '2017-01-31T22:00:00.000000000Z',\n",
       "  'volume': 35995},\n",
       " {'ask': {'c': '1.07593', 'h': '1.08297', 'l': '1.07569', 'o': '1.07705'},\n",
       "  'complete': True,\n",
       "  'time': '2017-02-01T22:00:00.000000000Z',\n",
       "  'volume': 32335},\n",
       " {'ask': {'c': '1.079', 'h': '1.07983', 'l': '1.07152', 'o': '1.07628'},\n",
       "  'complete': True,\n",
       "  'time': '2017-02-02T22:00:00.000000000Z',\n",
       "  'volume': 36782},\n",
       " {'ask': {'c': '1.07516', 'h': '1.07954', 'l': '1.07065', 'o': '1.07929'},\n",
       "  'complete': True,\n",
       "  'time': '2017-02-05T22:00:00.000000000Z',\n",
       "  'volume': 26266},\n",
       " {'ask': {'c': '1.06837', 'h': '1.07556', 'l': '1.06568', 'o': '1.07544'},\n",
       "  'complete': True,\n",
       "  'time': '2017-02-06T22:00:00.000000000Z',\n",
       "  'volume': 24736},\n",
       " {'ask': {'c': '1.06994', 'h': '1.07148', 'l': '1.06415', 'o': '1.06835'},\n",
       "  'complete': True,\n",
       "  'time': '2017-02-07T22:00:00.000000000Z',\n",
       "  'volume': 26680},\n",
       " {'ask': {'c': '1.06568', 'h': '1.07102', 'l': '1.06517', 'o': '1.06996'},\n",
       "  'complete': True,\n",
       "  'time': '2017-02-08T22:00:00.000000000Z',\n",
       "  'volume': 26612},\n",
       " {'ask': {'c': '1.06443', 'h': '1.06684', 'l': '1.06084', 'o': '1.06624'},\n",
       "  'complete': True,\n",
       "  'time': '2017-02-09T22:00:00.000000000Z',\n",
       "  'volume': 25538},\n",
       " {'ask': {'c': '1.05975', 'h': '1.0659', 'l': '1.05928', 'o': '1.06307'},\n",
       "  'complete': True,\n",
       "  'time': '2017-02-12T22:00:00.000000000Z',\n",
       "  'volume': 20639},\n",
       " {'ask': {'c': '1.05799', 'h': '1.06342', 'l': '1.05618', 'o': '1.06003'},\n",
       "  'complete': True,\n",
       "  'time': '2017-02-13T22:00:00.000000000Z',\n",
       "  'volume': 25889},\n",
       " {'ask': {'c': '1.06013', 'h': '1.061', 'l': '1.05221', 'o': '1.05789'},\n",
       "  'complete': True,\n",
       "  'time': '2017-02-14T22:00:00.000000000Z',\n",
       "  'volume': 27287},\n",
       " {'ask': {'c': '1.06751', 'h': '1.06799', 'l': '1.05924', 'o': '1.06042'},\n",
       "  'complete': True,\n",
       "  'time': '2017-02-15T22:00:00.000000000Z',\n",
       "  'volume': 27144},\n",
       " {'ask': {'c': '1.06211', 'h': '1.06775', 'l': '1.06063', 'o': '1.06751'},\n",
       "  'complete': True,\n",
       "  'time': '2017-02-16T22:00:00.000000000Z',\n",
       "  'volume': 21991},\n",
       " {'ask': {'c': '1.0617', 'h': '1.06337', 'l': '1.06038', 'o': '1.06112'},\n",
       "  'complete': True,\n",
       "  'time': '2017-02-19T22:00:00.000000000Z',\n",
       "  'volume': 14995},\n",
       " {'ask': {'c': '1.05379', 'h': '1.06189', 'l': '1.05264', 'o': '1.0617'},\n",
       "  'complete': True,\n",
       "  'time': '2017-02-20T22:00:00.000000000Z',\n",
       "  'volume': 19722},\n",
       " {'ask': {'c': '1.05597', 'h': '1.05748', 'l': '1.04943', 'o': '1.05395'},\n",
       "  'complete': True,\n",
       "  'time': '2017-02-21T22:00:00.000000000Z',\n",
       "  'volume': 30857},\n",
       " {'ask': {'c': '1.05829', 'h': '1.0596', 'l': '1.05384', 'o': '1.05604'},\n",
       "  'complete': True,\n",
       "  'time': '2017-02-22T22:00:00.000000000Z',\n",
       "  'volume': 23813},\n",
       " {'ask': {'c': '1.05656', 'h': '1.06188', 'l': '1.05578', 'o': '1.05842'},\n",
       "  'complete': True,\n",
       "  'time': '2017-02-23T22:00:00.000000000Z',\n",
       "  'volume': 22654},\n",
       " {'ask': {'c': '1.05873', 'h': '1.06316', 'l': '1.05525', 'o': '1.05655'},\n",
       "  'complete': True,\n",
       "  'time': '2017-02-26T22:00:00.000000000Z',\n",
       "  'volume': 22146},\n",
       " {'ask': {'c': '1.05773', 'h': '1.06309', 'l': '1.05707', 'o': '1.0587'},\n",
       "  'complete': True,\n",
       "  'time': '2017-02-27T22:00:00.000000000Z',\n",
       "  'volume': 26577},\n",
       " {'ask': {'c': '1.05473', 'h': '1.05903', 'l': '1.0515', 'o': '1.05768'},\n",
       "  'complete': True,\n",
       "  'time': '2017-02-28T22:00:00.000000000Z',\n",
       "  'volume': 33472},\n",
       " {'ask': {'c': '1.05076', 'h': '1.05529', 'l': '1.04957', 'o': '1.05479'},\n",
       "  'complete': True,\n",
       "  'time': '2017-03-01T22:00:00.000000000Z',\n",
       "  'volume': 22664},\n",
       " {'ask': {'c': '1.0627', 'h': '1.06296', 'l': '1.05031', 'o': '1.05094'},\n",
       "  'complete': True,\n",
       "  'time': '2017-03-02T22:00:00.000000000Z',\n",
       "  'volume': 31558},\n",
       " {'ask': {'c': '1.05826', 'h': '1.06408', 'l': '1.05754', 'o': '1.0611'},\n",
       "  'complete': True,\n",
       "  'time': '2017-03-05T22:00:00.000000000Z',\n",
       "  'volume': 23697},\n",
       " {'ask': {'c': '1.0567', 'h': '1.06034', 'l': '1.05587', 'o': '1.05848'},\n",
       "  'complete': True,\n",
       "  'time': '2017-03-06T22:00:00.000000000Z',\n",
       "  'volume': 17387},\n",
       " {'ask': {'c': '1.05422', 'h': '1.05749', 'l': '1.05357', 'o': '1.05675'},\n",
       "  'complete': True,\n",
       "  'time': '2017-03-07T22:00:00.000000000Z',\n",
       "  'volume': 20774},\n",
       " {'ask': {'c': '1.05787', 'h': '1.0616', 'l': '1.05258', 'o': '1.0541'},\n",
       "  'complete': True,\n",
       "  'time': '2017-03-08T22:00:00.000000000Z',\n",
       "  'volume': 36123},\n",
       " {'ask': {'c': '1.06786', 'h': '1.06997', 'l': '1.05733', 'o': '1.0579'},\n",
       "  'complete': True,\n",
       "  'time': '2017-03-09T22:00:00.000000000Z',\n",
       "  'volume': 34384},\n",
       " {'ask': {'c': '1.06539', 'h': '1.07148', 'l': '1.06526', 'o': '1.06809'},\n",
       "  'complete': True,\n",
       "  'time': '2017-03-12T21:00:00.000000000Z',\n",
       "  'volume': 39806},\n",
       " {'ask': {'c': '1.06055', 'h': '1.06633', 'l': '1.06012', 'o': '1.0655'},\n",
       "  'complete': True,\n",
       "  'time': '2017-03-13T21:00:00.000000000Z',\n",
       "  'volume': 35839},\n",
       " {'ask': {'c': '1.07352', 'h': '1.07408', 'l': '1.06046', 'o': '1.06089'},\n",
       "  'complete': True,\n",
       "  'time': '2017-03-14T21:00:00.000000000Z',\n",
       "  'volume': 57550},\n",
       " {'ask': {'c': '1.07671', 'h': '1.07711', 'l': '1.07064', 'o': '1.07319'},\n",
       "  'complete': True,\n",
       "  'time': '2017-03-15T21:00:00.000000000Z',\n",
       "  'volume': 52499},\n",
       " {'ask': {'c': '1.07398', 'h': '1.07834', 'l': '1.0728', 'o': '1.07667'},\n",
       "  'complete': True,\n",
       "  'time': '2017-03-16T21:00:00.000000000Z',\n",
       "  'volume': 41942},\n",
       " {'ask': {'c': '1.07403', 'h': '1.07783', 'l': '1.07257', 'o': '1.07349'},\n",
       "  'complete': True,\n",
       "  'time': '2017-03-19T21:00:00.000000000Z',\n",
       "  'volume': 27607},\n",
       " {'ask': {'c': '1.08109', 'h': '1.082', 'l': '1.07198', 'o': '1.07398'},\n",
       "  'complete': True,\n",
       "  'time': '2017-03-20T21:00:00.000000000Z',\n",
       "  'volume': 44695},\n",
       " {'ask': {'c': '1.07982', 'h': '1.08258', 'l': '1.07766', 'o': '1.0812'},\n",
       "  'complete': True,\n",
       "  'time': '2017-03-21T21:00:00.000000000Z',\n",
       "  'volume': 40500},\n",
       " {'ask': {'c': '1.07847', 'h': '1.08056', 'l': '1.07686', 'o': '1.07987'},\n",
       "  'complete': True,\n",
       "  'time': '2017-03-22T21:00:00.000000000Z',\n",
       "  'volume': 39429},\n",
       " {'ask': {'c': '1.08013', 'h': '1.08187', 'l': '1.07611', 'o': '1.07839'},\n",
       "  'complete': True,\n",
       "  'time': '2017-03-23T21:00:00.000000000Z',\n",
       "  'volume': 35910},\n",
       " {'ask': {'c': '1.08638', 'h': '1.09067', 'l': '1.08283', 'o': '1.08406'},\n",
       "  'complete': True,\n",
       "  'time': '2017-03-26T21:00:00.000000000Z',\n",
       "  'volume': 37214},\n",
       " {'ask': {'c': '1.08161', 'h': '1.08733', 'l': '1.07996', 'o': '1.08674'},\n",
       "  'complete': True,\n",
       "  'time': '2017-03-27T21:00:00.000000000Z',\n",
       "  'volume': 31121},\n",
       " {'ask': {'c': '1.0767', 'h': '1.08272', 'l': '1.07408', 'o': '1.08117'},\n",
       "  'complete': True,\n",
       "  'time': '2017-03-28T21:00:00.000000000Z',\n",
       "  'volume': 39432},\n",
       " {'ask': {'c': '1.06755', 'h': '1.07724', 'l': '1.0673', 'o': '1.07703'},\n",
       "  'complete': True,\n",
       "  'time': '2017-03-29T21:00:00.000000000Z',\n",
       "  'volume': 36543},\n",
       " {'ask': {'c': '1.06598', 'h': '1.07024', 'l': '1.06526', 'o': '1.06775'},\n",
       "  'complete': True,\n",
       "  'time': '2017-03-30T21:00:00.000000000Z',\n",
       "  'volume': 35985},\n",
       " {'ask': {'c': '1.06704', 'h': '1.06817', 'l': '1.06431', 'o': '1.06664'},\n",
       "  'complete': True,\n",
       "  'time': '2017-04-02T21:00:00.000000000Z',\n",
       "  'volume': 28341},\n",
       " {'ask': {'c': '1.06749', 'h': '1.0678', 'l': '1.06363', 'o': '1.0671'},\n",
       "  'complete': True,\n",
       "  'time': '2017-04-03T21:00:00.000000000Z',\n",
       "  'volume': 24598},\n",
       " {'ask': {'c': '1.06645', 'h': '1.06896', 'l': '1.06362', 'o': '1.06727'},\n",
       "  'complete': True,\n",
       "  'time': '2017-04-04T21:00:00.000000000Z',\n",
       "  'volume': 32819},\n",
       " {'ask': {'c': '1.06452', 'h': '1.06851', 'l': '1.06297', 'o': '1.06659'},\n",
       "  'complete': True,\n",
       "  'time': '2017-04-05T21:00:00.000000000Z',\n",
       "  'volume': 31669},\n",
       " {'ask': {'c': '1.05932', 'h': '1.06686', 'l': '1.05814', 'o': '1.06446'},\n",
       "  'complete': True,\n",
       "  'time': '2017-04-06T21:00:00.000000000Z',\n",
       "  'volume': 42961},\n",
       " {'ask': {'c': '1.05967', 'h': '1.06075', 'l': '1.05704', 'o': '1.05908'},\n",
       "  'complete': True,\n",
       "  'time': '2017-04-09T21:00:00.000000000Z',\n",
       "  'volume': 22385},\n",
       " {'ask': {'c': '1.06052', 'h': '1.06307', 'l': '1.05791', 'o': '1.05968'},\n",
       "  'complete': True,\n",
       "  'time': '2017-04-10T21:00:00.000000000Z',\n",
       "  'volume': 24727},\n",
       " {'ask': {'c': '1.06666', 'h': '1.06758', 'l': '1.05895', 'o': '1.06062'},\n",
       "  'complete': True,\n",
       "  'time': '2017-04-11T21:00:00.000000000Z',\n",
       "  'volume': 30818},\n",
       " {'ask': {'c': '1.06145', 'h': '1.06788', 'l': '1.06096', 'o': '1.06665'},\n",
       "  'complete': True,\n",
       "  'time': '2017-04-12T21:00:00.000000000Z',\n",
       "  'volume': 28400},\n",
       " {'ask': {'c': '1.06169', 'h': '1.06332', 'l': '1.06069', 'o': '1.06198'},\n",
       "  'complete': True,\n",
       "  'time': '2017-04-13T21:00:00.000000000Z',\n",
       "  'volume': 23534},\n",
       " {'ask': {'c': '1.06457', 'h': '1.06711', 'l': '1.06038', 'o': '1.06225'},\n",
       "  'complete': True,\n",
       "  'time': '2017-04-16T21:00:00.000000000Z',\n",
       "  'volume': 17623},\n",
       " {'ask': {'c': '1.07308', 'h': '1.07368', 'l': '1.06381', 'o': '1.06444'},\n",
       "  'complete': True,\n",
       "  'time': '2017-04-17T21:00:00.000000000Z',\n",
       "  'volume': 33666},\n",
       " {'ask': {'c': '1.07131', 'h': '1.07378', 'l': '1.07007', 'o': '1.07322'},\n",
       "  'complete': True,\n",
       "  'time': '2017-04-18T21:00:00.000000000Z',\n",
       "  'volume': 24234},\n",
       " {'ask': {'c': '1.07177', 'h': '1.07781', 'l': '1.07101', 'o': '1.07169'},\n",
       "  'complete': True,\n",
       "  'time': '2017-04-19T21:00:00.000000000Z',\n",
       "  'volume': 26345},\n",
       " {'ask': {'c': '1.07318', 'h': '1.07405', 'l': '1.0683', 'o': '1.07176'},\n",
       "  'complete': True,\n",
       "  'time': '2017-04-20T21:00:00.000000000Z',\n",
       "  'volume': 30363},\n",
       " {'ask': {'c': '1.08689', 'h': '1.09094', 'l': '1.08216', 'o': '1.0898'},\n",
       "  'complete': True,\n",
       "  'time': '2017-04-23T21:00:00.000000000Z',\n",
       "  'volume': 32281},\n",
       " {'ask': {'c': '1.09278', 'h': '1.09506', 'l': '1.08522', 'o': '1.08696'},\n",
       "  'complete': True,\n",
       "  'time': '2017-04-24T21:00:00.000000000Z',\n",
       "  'volume': 19534},\n",
       " {'ask': {'c': '1.09052', 'h': '1.09516', 'l': '1.08564', 'o': '1.09324'},\n",
       "  'complete': True,\n",
       "  'time': '2017-04-25T21:00:00.000000000Z',\n",
       "  'volume': 24696},\n",
       " {'ask': {'c': '1.08741', 'h': '1.09336', 'l': '1.08523', 'o': '1.09073'},\n",
       "  'complete': True,\n",
       "  'time': '2017-04-26T21:00:00.000000000Z',\n",
       "  'volume': 26428},\n",
       " {'ask': {'c': '1.09012', 'h': '1.09479', 'l': '1.08579', 'o': '1.08753'},\n",
       "  'complete': True,\n",
       "  'time': '2017-04-27T21:00:00.000000000Z',\n",
       "  'volume': 22867},\n",
       " {'ask': {'c': '1.09003', 'h': '1.09244', 'l': '1.08849', 'o': '1.09178'},\n",
       "  'complete': True,\n",
       "  'time': '2017-04-30T21:00:00.000000000Z',\n",
       "  'volume': 9211},\n",
       " {'ask': {'c': '1.09323', 'h': '1.0934', 'l': '1.08891', 'o': '1.09009'},\n",
       "  'complete': True,\n",
       "  'time': '2017-05-01T21:00:00.000000000Z',\n",
       "  'volume': 14843},\n",
       " {'ask': {'c': '1.08876', 'h': '1.09374', 'l': '1.08836', 'o': '1.0931'},\n",
       "  'complete': True,\n",
       "  'time': '2017-05-02T21:00:00.000000000Z',\n",
       "  'volume': 19717},\n",
       " {'ask': {'c': '1.09858', 'h': '1.09878', 'l': '1.08756', 'o': '1.08893'},\n",
       "  'complete': True,\n",
       "  'time': '2017-05-03T21:00:00.000000000Z',\n",
       "  'volume': 24002},\n",
       " {'ask': {'c': '1.10039', 'h': '1.10039', 'l': '1.09526', 'o': '1.09843'},\n",
       "  'complete': True,\n",
       "  'time': '2017-05-04T21:00:00.000000000Z',\n",
       "  'volume': 23295},\n",
       " {'ask': {'c': '1.09247', 'h': '1.10274', 'l': '1.09171', 'o': '1.10217'},\n",
       "  'complete': True,\n",
       "  'time': '2017-05-07T21:00:00.000000000Z',\n",
       "  'volume': 24891},\n",
       " {'ask': {'c': '1.08753', 'h': '1.09342', 'l': '1.08642', 'o': '1.09253'},\n",
       "  'complete': True,\n",
       "  'time': '2017-05-08T21:00:00.000000000Z',\n",
       "  'volume': 20694},\n",
       " {'ask': {'c': '1.08685', 'h': '1.0899', 'l': '1.0854', 'o': '1.0876'},\n",
       "  'complete': True,\n",
       "  'time': '2017-05-09T21:00:00.000000000Z',\n",
       "  'volume': 18415},\n",
       " {'ask': {'c': '1.08619', 'h': '1.08935', 'l': '1.084', 'o': '1.08687'},\n",
       "  'complete': True,\n",
       "  'time': '2017-05-10T21:00:00.000000000Z',\n",
       "  'volume': 16213},\n",
       " {'ask': {'c': '1.09349', 'h': '1.09356', 'l': '1.08563', 'o': '1.08622'},\n",
       "  'complete': True,\n",
       "  'time': '2017-05-11T21:00:00.000000000Z',\n",
       "  'volume': 18229},\n",
       " {'ask': {'c': '1.09763', 'h': '1.099', 'l': '1.09235', 'o': '1.09322'},\n",
       "  'complete': True,\n",
       "  'time': '2017-05-14T21:00:00.000000000Z',\n",
       "  'volume': 15066},\n",
       " {'ask': {'c': '1.10844', 'h': '1.10977', 'l': '1.09761', 'o': '1.09766'},\n",
       "  'complete': True,\n",
       "  'time': '2017-05-15T21:00:00.000000000Z',\n",
       "  'volume': 19873},\n",
       " {'ask': {'c': '1.11611', 'h': '1.11628', 'l': '1.10818', 'o': '1.10849'},\n",
       "  'complete': True,\n",
       "  'time': '2017-05-16T21:00:00.000000000Z',\n",
       "  'volume': 26018},\n",
       " {'ask': {'c': '1.11036', 'h': '1.11726', 'l': '1.10767', 'o': '1.11586'},\n",
       "  'complete': True,\n",
       "  'time': '2017-05-17T21:00:00.000000000Z',\n",
       "  'volume': 34642},\n",
       " {'ask': {'c': '1.12108', 'h': '1.12124', 'l': '1.10991', 'o': '1.11054'},\n",
       "  'complete': True,\n",
       "  'time': '2017-05-18T21:00:00.000000000Z',\n",
       "  'volume': 19221},\n",
       " {'ask': {'c': '1.12384', 'h': '1.12642', 'l': '1.11621', 'o': '1.12012'},\n",
       "  'complete': True,\n",
       "  'time': '2017-05-21T21:00:00.000000000Z',\n",
       "  'volume': 21775},\n",
       " {'ask': {'c': '1.11837', 'h': '1.12691', 'l': '1.11758', 'o': '1.12382'},\n",
       "  'complete': True,\n",
       "  'time': '2017-05-22T21:00:00.000000000Z',\n",
       "  'volume': 30408},\n",
       " {'ask': {'c': '1.12197', 'h': '1.12212', 'l': '1.11694', 'o': '1.11845'},\n",
       "  'complete': True,\n",
       "  'time': '2017-05-23T21:00:00.000000000Z',\n",
       "  'volume': 27000},\n",
       " {'ask': {'c': '1.12115', 'h': '1.12512', 'l': '1.11943', 'o': '1.12205'},\n",
       "  'complete': True,\n",
       "  'time': '2017-05-24T21:00:00.000000000Z',\n",
       "  'volume': 19081},\n",
       " {'ask': {'c': '1.11863', 'h': '1.12351', 'l': '1.11612', 'o': '1.12106'},\n",
       "  'complete': True,\n",
       "  'time': '2017-05-25T21:00:00.000000000Z',\n",
       "  'volume': 20669},\n",
       " {'ask': {'c': '1.11646', 'h': '1.11905', 'l': '1.11625', 'o': '1.11788'},\n",
       "  'complete': True,\n",
       "  'time': '2017-05-28T21:00:00.000000000Z',\n",
       "  'volume': 9159},\n",
       " {'ask': {'c': '1.11874', 'h': '1.12063', 'l': '1.11102', 'o': '1.11651'},\n",
       "  'complete': True,\n",
       "  'time': '2017-05-29T21:00:00.000000000Z',\n",
       "  'volume': 24109},\n",
       " {'ask': {'c': '1.12444', 'h': '1.12545', 'l': '1.11652', 'o': '1.11917'},\n",
       "  'complete': True,\n",
       "  'time': '2017-05-30T21:00:00.000000000Z',\n",
       "  'volume': 23631},\n",
       " {'ask': {'c': '1.12133', 'h': '1.12572', 'l': '1.12028', 'o': '1.12482'},\n",
       "  'complete': True,\n",
       "  'time': '2017-05-31T21:00:00.000000000Z',\n",
       "  'volume': 18108}]"
      ]
     },
     "execution_count": 24,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "raw = [price.dict() for price in raw]\n",
    "raw"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 33,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 有难度；\n",
    "for price in raw:\n",
    "    price.update(price['ask'])\n",
    "    del price['ask']"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 34,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "{'c': '1.1153',\n",
       " 'complete': True,\n",
       " 'h': '1.12211',\n",
       " 'l': '1.11461',\n",
       " 'o': '1.11889',\n",
       " 'time': '2016-06-01T21:00:00.000000000Z',\n",
       " 'volume': 27817}"
      ]
     },
     "execution_count": 34,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "raw[0]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 35,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "data = pd.DataFrame(raw)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 36,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>c</th>\n",
       "      <th>complete</th>\n",
       "      <th>h</th>\n",
       "      <th>l</th>\n",
       "      <th>o</th>\n",
       "      <th>time</th>\n",
       "      <th>volume</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>1.1153</td>\n",
       "      <td>True</td>\n",
       "      <td>1.12211</td>\n",
       "      <td>1.11461</td>\n",
       "      <td>1.11889</td>\n",
       "      <td>2016-06-01T21:00:00.000000000Z</td>\n",
       "      <td>27817</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>1.13684</td>\n",
       "      <td>True</td>\n",
       "      <td>1.13752</td>\n",
       "      <td>1.11375</td>\n",
       "      <td>1.1158</td>\n",
       "      <td>2016-06-02T21:00:00.000000000Z</td>\n",
       "      <td>36515</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>1.13565</td>\n",
       "      <td>True</td>\n",
       "      <td>1.13936</td>\n",
       "      <td>1.13277</td>\n",
       "      <td>1.13592</td>\n",
       "      <td>2016-06-05T21:00:00.000000000Z</td>\n",
       "      <td>29276</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>1.13597</td>\n",
       "      <td>True</td>\n",
       "      <td>1.13812</td>\n",
       "      <td>1.13396</td>\n",
       "      <td>1.13576</td>\n",
       "      <td>2016-06-06T21:00:00.000000000Z</td>\n",
       "      <td>19976</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>4</th>\n",
       "      <td>1.13971</td>\n",
       "      <td>True</td>\n",
       "      <td>1.14113</td>\n",
       "      <td>1.13552</td>\n",
       "      <td>1.13605</td>\n",
       "      <td>2016-06-07T21:00:00.000000000Z</td>\n",
       "      <td>19186</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "         c  complete        h        l        o  \\\n",
       "0   1.1153      True  1.12211  1.11461  1.11889   \n",
       "1  1.13684      True  1.13752  1.11375   1.1158   \n",
       "2  1.13565      True  1.13936  1.13277  1.13592   \n",
       "3  1.13597      True  1.13812  1.13396  1.13576   \n",
       "4  1.13971      True  1.14113  1.13552  1.13605   \n",
       "\n",
       "                             time  volume  \n",
       "0  2016-06-01T21:00:00.000000000Z   27817  \n",
       "1  2016-06-02T21:00:00.000000000Z   36515  \n",
       "2  2016-06-05T21:00:00.000000000Z   29276  \n",
       "3  2016-06-06T21:00:00.000000000Z   19976  \n",
       "4  2016-06-07T21:00:00.000000000Z   19186  "
      ]
     },
     "execution_count": 36,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 37,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "data['time']= pd.to_datetime(data['time'])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 38,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "data = data.set_index('time')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 39,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "data.index = pd.DatetimeIndex(data.index)     #日期格式转换"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 40,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>c</th>\n",
       "      <th>complete</th>\n",
       "      <th>h</th>\n",
       "      <th>l</th>\n",
       "      <th>o</th>\n",
       "      <th>volume</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>time</th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2016-06-01 21:00:00</th>\n",
       "      <td>1.1153</td>\n",
       "      <td>True</td>\n",
       "      <td>1.12211</td>\n",
       "      <td>1.11461</td>\n",
       "      <td>1.11889</td>\n",
       "      <td>27817</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-06-02 21:00:00</th>\n",
       "      <td>1.13684</td>\n",
       "      <td>True</td>\n",
       "      <td>1.13752</td>\n",
       "      <td>1.11375</td>\n",
       "      <td>1.1158</td>\n",
       "      <td>36515</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-06-05 21:00:00</th>\n",
       "      <td>1.13565</td>\n",
       "      <td>True</td>\n",
       "      <td>1.13936</td>\n",
       "      <td>1.13277</td>\n",
       "      <td>1.13592</td>\n",
       "      <td>29276</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-06-06 21:00:00</th>\n",
       "      <td>1.13597</td>\n",
       "      <td>True</td>\n",
       "      <td>1.13812</td>\n",
       "      <td>1.13396</td>\n",
       "      <td>1.13576</td>\n",
       "      <td>19976</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-06-07 21:00:00</th>\n",
       "      <td>1.13971</td>\n",
       "      <td>True</td>\n",
       "      <td>1.14113</td>\n",
       "      <td>1.13552</td>\n",
       "      <td>1.13605</td>\n",
       "      <td>19186</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "                           c  complete        h        l        o  volume\n",
       "time                                                                     \n",
       "2016-06-01 21:00:00   1.1153      True  1.12211  1.11461  1.11889   27817\n",
       "2016-06-02 21:00:00  1.13684      True  1.13752  1.11375   1.1158   36515\n",
       "2016-06-05 21:00:00  1.13565      True  1.13936  1.13277  1.13592   29276\n",
       "2016-06-06 21:00:00  1.13597      True  1.13812  1.13396  1.13576   19976\n",
       "2016-06-07 21:00:00  1.13971      True  1.14113  1.13552  1.13605   19186"
      ]
     },
     "execution_count": 40,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 41,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "<class 'pandas.core.frame.DataFrame'>\n",
      "DatetimeIndex: 259 entries, 2016-06-01 21:00:00 to 2017-05-31 21:00:00\n",
      "Data columns (total 6 columns):\n",
      "c           259 non-null object\n",
      "complete    259 non-null bool\n",
      "h           259 non-null object\n",
      "l           259 non-null object\n",
      "o           259 non-null object\n",
      "volume      259 non-null int64\n",
      "dtypes: bool(1), int64(1), object(4)\n",
      "memory usage: 12.4+ KB\n"
     ]
    }
   ],
   "source": [
    "data.info()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 42,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "data[['c', 'l', 'h', 'o']] = data[\n",
    "                ['c', 'l', 'h', 'o']].astype('float64')    #ndarray的数据类型转换函数，把数据转换成float类型；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 43,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "data = data.rename(columns={'c':'close', 'l':'low',\n",
    "                            'h':'high', 'o':'open' })"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 44,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>open</th>\n",
       "      <th>high</th>\n",
       "      <th>low</th>\n",
       "      <th>close</th>\n",
       "      <th>complete</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>time</th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2016-06-01 21:00:00</th>\n",
       "      <td>1.11889</td>\n",
       "      <td>1.12211</td>\n",
       "      <td>1.11461</td>\n",
       "      <td>1.11530</td>\n",
       "      <td>True</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-06-02 21:00:00</th>\n",
       "      <td>1.11580</td>\n",
       "      <td>1.13752</td>\n",
       "      <td>1.11375</td>\n",
       "      <td>1.13684</td>\n",
       "      <td>True</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-06-05 21:00:00</th>\n",
       "      <td>1.13592</td>\n",
       "      <td>1.13936</td>\n",
       "      <td>1.13277</td>\n",
       "      <td>1.13565</td>\n",
       "      <td>True</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-06-06 21:00:00</th>\n",
       "      <td>1.13576</td>\n",
       "      <td>1.13812</td>\n",
       "      <td>1.13396</td>\n",
       "      <td>1.13597</td>\n",
       "      <td>True</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-06-07 21:00:00</th>\n",
       "      <td>1.13605</td>\n",
       "      <td>1.14113</td>\n",
       "      <td>1.13552</td>\n",
       "      <td>1.13971</td>\n",
       "      <td>True</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "                        open     high      low    close  complete\n",
       "time                                                             \n",
       "2016-06-01 21:00:00  1.11889  1.12211  1.11461  1.11530      True\n",
       "2016-06-02 21:00:00  1.11580  1.13752  1.11375  1.13684      True\n",
       "2016-06-05 21:00:00  1.13592  1.13936  1.13277  1.13565      True\n",
       "2016-06-06 21:00:00  1.13576  1.13812  1.13396  1.13597      True\n",
       "2016-06-07 21:00:00  1.13605  1.14113  1.13552  1.13971      True"
      ]
     },
     "execution_count": 44,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data = data[['open', 'high', 'low', 'close', 'complete']]\n",
    "data.head()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 4.2 策略数据计算和可视化"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 23,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import numpy as np\n",
    "import talib "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 48,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "data['returns'] = np.log(data['close'] / data['close'].shift(1))"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 49,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "high = data['high'].values        #Series的values其实就是Ndarray;\n",
    "low = data['low'].values\n",
    "close = data['close'].values"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 50,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>open</th>\n",
       "      <th>high</th>\n",
       "      <th>low</th>\n",
       "      <th>close</th>\n",
       "      <th>complete</th>\n",
       "      <th>returns</th>\n",
       "      <th>ADX</th>\n",
       "      <th>Plus_DI</th>\n",
       "      <th>Minus_DI</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>time</th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2016-06-01 21:00:00</th>\n",
       "      <td>1.11889</td>\n",
       "      <td>1.12211</td>\n",
       "      <td>1.11461</td>\n",
       "      <td>1.11530</td>\n",
       "      <td>True</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-06-02 21:00:00</th>\n",
       "      <td>1.11580</td>\n",
       "      <td>1.13752</td>\n",
       "      <td>1.11375</td>\n",
       "      <td>1.13684</td>\n",
       "      <td>True</td>\n",
       "      <td>0.019129</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-06-05 21:00:00</th>\n",
       "      <td>1.13592</td>\n",
       "      <td>1.13936</td>\n",
       "      <td>1.13277</td>\n",
       "      <td>1.13565</td>\n",
       "      <td>True</td>\n",
       "      <td>-0.001047</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-06-06 21:00:00</th>\n",
       "      <td>1.13576</td>\n",
       "      <td>1.13812</td>\n",
       "      <td>1.13396</td>\n",
       "      <td>1.13597</td>\n",
       "      <td>True</td>\n",
       "      <td>0.000282</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-06-07 21:00:00</th>\n",
       "      <td>1.13605</td>\n",
       "      <td>1.14113</td>\n",
       "      <td>1.13552</td>\n",
       "      <td>1.13971</td>\n",
       "      <td>True</td>\n",
       "      <td>0.003287</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "                        open     high      low    close  complete   returns  \\\n",
       "time                                                                          \n",
       "2016-06-01 21:00:00  1.11889  1.12211  1.11461  1.11530      True       NaN   \n",
       "2016-06-02 21:00:00  1.11580  1.13752  1.11375  1.13684      True  0.019129   \n",
       "2016-06-05 21:00:00  1.13592  1.13936  1.13277  1.13565      True -0.001047   \n",
       "2016-06-06 21:00:00  1.13576  1.13812  1.13396  1.13597      True  0.000282   \n",
       "2016-06-07 21:00:00  1.13605  1.14113  1.13552  1.13971      True  0.003287   \n",
       "\n",
       "                     ADX  Plus_DI  Minus_DI  \n",
       "time                                         \n",
       "2016-06-01 21:00:00  NaN      NaN       NaN  \n",
       "2016-06-02 21:00:00  NaN      NaN       NaN  \n",
       "2016-06-05 21:00:00  NaN      NaN       NaN  \n",
       "2016-06-06 21:00:00  NaN      NaN       NaN  \n",
       "2016-06-07 21:00:00  NaN      NaN       NaN  "
      ]
     },
     "execution_count": 50,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 计算 ADX 指标\n",
    "\n",
    "data['ADX'] = talib.ADX(high, low, close, 14)\n",
    "data['Plus_DI'] = talib.PLUS_DI(high, low, close, 14)\n",
    "data['Minus_DI'] = talib.MINUS_DI(high, low, close, 14)\n",
    "\n",
    "data.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 22,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import matplotlib\n",
    "from matplotlib.finance import candlestick_ohlc\n",
    "import matplotlib.pyplot as plt\n",
    "from matplotlib import gridspec\n",
    "# import seaborn"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 54,
   "metadata": {
    "scrolled": false
   },
   "outputs": [
    {
     "data": {
      "image/png": "iVBORw0KGgoAAAANSUhEUgAAA24AAAJLCAYAAACfR8VWAAAABHNCSVQICAgIfAhkiAAAAAlwSFlz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\nQRAEYZoTgZsgCIIgCIIgCMI09/8BuWZ5yHfpDk4AAAAASUVORK5CYII=\n",
      "text/plain": [
       "<matplotlib.figure.Figure at 0x1f32caf0cc0>"
      ]
     },
     "metadata": {},
     "output_type": "display_data"
    }
   ],
   "source": [
    "# K 线可视化\n",
    "# 设置 seaborn 临时属性，只在 with 范围内生效\n",
    "with sns.axes_style('whitegrid'):\n",
    "    \n",
    "    fig = plt.figure(figsize=(15,10))\n",
    "    plt.title(instrument)  # 标题\n",
    "    # 关闭fig刻度标签\n",
    "    plt.xticks([])\n",
    "    plt.yticks([])\n",
    "    \n",
    "    # 图标布局，2行1列，高度比3:1\n",
    "    gs = gridspec.GridSpec(2, 1, height_ratios=[3, 1]) \n",
    "    # 子图表1\n",
    "    ax1 = fig.add_subplot(gs[0])\n",
    "    # 设置X轴不可见\n",
    "    ax1.get_xaxis().set_visible(False)\n",
    "    # 设置X轴数据类型\n",
    "    ax1.xaxis_date()\n",
    "    \n",
    "    # 子图表2\n",
    "    ax2 = fig.add_subplot(gs[1], sharex=ax1)\n",
    "    ax2.xaxis_date()\n",
    "    # 不显示纵向网格\n",
    "    ax2.grid(False, axis='x')\n",
    "    \n",
    "    # 适应 candlestick_ohlc 函数需求，改变 x 轴数据类型（必须是float）\n",
    "    data['time'] = matplotlib.dates.date2num(data.index.to_pydatetime())\n",
    "    # 准备candlestick_ohlc 绘图数据，数据顺序不能改变\n",
    "    quotes = zip(data.time, data.open, data.high, data.low, data.close)\n",
    "    # 绘制蜡烛图\n",
    "    candlestick_ohlc(ax1, quotes, width=.6, colorup='r', colordown='g')\n",
    "    # 绘制指标图，为实现两个子图共享X轴坐标，使用相同的X轴数据\n",
    "    ax2.plot(data.time, data.ADX)\n",
    "    ax2.plot(data.time, data.Plus_DI, label='+DI')\n",
    "    ax2.plot(data.time, data.Minus_DI, label='-DI')\n",
    "\n",
    "    # 显示绘图结果\n",
    "    plt.legend(loc='upper left')\n",
    "\n",
    "    plt.show()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 4.3 策略逻辑编写"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "策略用法：  \n",
    "ADX：说明趋势的强度，ADX越大，趋势越强，ADX只说明强度大小，不说明方向；  \n",
    "交易方向取决于DI，当+DI大于-DI时，我们认为是多头趋势；当+DI小于-DI时，我们认为是空头趋势；\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 55,
   "metadata": {},
   "outputs": [
    {
     "name": "stderr",
     "output_type": "stream",
     "text": [
      "C:\\ProgramData\\Anaconda3\\lib\\site-packages\\ipykernel\\__main__.py:4: RuntimeWarning: invalid value encountered in sign\n"
     ]
    },
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>open</th>\n",
       "      <th>high</th>\n",
       "      <th>low</th>\n",
       "      <th>close</th>\n",
       "      <th>complete</th>\n",
       "      <th>returns</th>\n",
       "      <th>ADX</th>\n",
       "      <th>Plus_DI</th>\n",
       "      <th>Minus_DI</th>\n",
       "      <th>time</th>\n",
       "      <th>ADX_Diff</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>time</th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2016-07-11 21:00:00</th>\n",
       "      <td>1.10611</td>\n",
       "      <td>1.11278</td>\n",
       "      <td>1.10530</td>\n",
       "      <td>1.10621</td>\n",
       "      <td>True</td>\n",
       "      <td>0.000262</td>\n",
       "      <td>27.350563</td>\n",
       "      <td>14.325203</td>\n",
       "      <td>24.275960</td>\n",
       "      <td>736156.875</td>\n",
       "      <td>-1.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-07-12 21:00:00</th>\n",
       "      <td>1.10627</td>\n",
       "      <td>1.11208</td>\n",
       "      <td>1.10432</td>\n",
       "      <td>1.10919</td>\n",
       "      <td>True</td>\n",
       "      <td>0.002690</td>\n",
       "      <td>27.334455</td>\n",
       "      <td>13.559331</td>\n",
       "      <td>23.653268</td>\n",
       "      <td>736157.875</td>\n",
       "      <td>-1.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-07-13 21:00:00</th>\n",
       "      <td>1.10916</td>\n",
       "      <td>1.11657</td>\n",
       "      <td>1.10895</td>\n",
       "      <td>1.11228</td>\n",
       "      <td>True</td>\n",
       "      <td>0.002782</td>\n",
       "      <td>26.573390</td>\n",
       "      <td>15.986865</td>\n",
       "      <td>22.387542</td>\n",
       "      <td>736158.875</td>\n",
       "      <td>-1.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-07-14 21:00:00</th>\n",
       "      <td>1.11242</td>\n",
       "      <td>1.11495</td>\n",
       "      <td>1.10266</td>\n",
       "      <td>1.10389</td>\n",
       "      <td>True</td>\n",
       "      <td>-0.007572</td>\n",
       "      <td>26.523073</td>\n",
       "      <td>14.627316</td>\n",
       "      <td>24.836084</td>\n",
       "      <td>736159.875</td>\n",
       "      <td>-1.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-07-17 21:00:00</th>\n",
       "      <td>1.10532</td>\n",
       "      <td>1.10854</td>\n",
       "      <td>1.10382</td>\n",
       "      <td>1.10764</td>\n",
       "      <td>True</td>\n",
       "      <td>0.003391</td>\n",
       "      <td>26.476350</td>\n",
       "      <td>14.130314</td>\n",
       "      <td>23.992212</td>\n",
       "      <td>736162.875</td>\n",
       "      <td>-1.0</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "                        open     high      low    close  complete   returns  \\\n",
       "time                                                                          \n",
       "2016-07-11 21:00:00  1.10611  1.11278  1.10530  1.10621      True  0.000262   \n",
       "2016-07-12 21:00:00  1.10627  1.11208  1.10432  1.10919      True  0.002690   \n",
       "2016-07-13 21:00:00  1.10916  1.11657  1.10895  1.11228      True  0.002782   \n",
       "2016-07-14 21:00:00  1.11242  1.11495  1.10266  1.10389      True -0.007572   \n",
       "2016-07-17 21:00:00  1.10532  1.10854  1.10382  1.10764      True  0.003391   \n",
       "\n",
       "                           ADX    Plus_DI   Minus_DI        time  ADX_Diff  \n",
       "time                                                                        \n",
       "2016-07-11 21:00:00  27.350563  14.325203  24.275960  736156.875      -1.0  \n",
       "2016-07-12 21:00:00  27.334455  13.559331  23.653268  736157.875      -1.0  \n",
       "2016-07-13 21:00:00  26.573390  15.986865  22.387542  736158.875      -1.0  \n",
       "2016-07-14 21:00:00  26.523073  14.627316  24.836084  736159.875      -1.0  \n",
       "2016-07-17 21:00:00  26.476350  14.130314  23.992212  736162.875      -1.0  "
      ]
     },
     "execution_count": 55,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 持仓逻辑，当 ADX_Diff > 0 时，根据 DI 方向持仓;当ADX_Diff < 0 时空仓;\n",
    "# +DI > -DI,持有多头仓位，反之持有空头仓位，\n",
    "\n",
    "data['ADX_Diff'] = np.sign(data['ADX'].diff(1))     # ADX的差分>0，说明趋势是在增强，再根据+DI和-DI进行方向判断\n",
    "data.dropna(inplace=True)\n",
    "\n",
    "data.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 57,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>open</th>\n",
       "      <th>high</th>\n",
       "      <th>low</th>\n",
       "      <th>close</th>\n",
       "      <th>complete</th>\n",
       "      <th>returns</th>\n",
       "      <th>ADX</th>\n",
       "      <th>Plus_DI</th>\n",
       "      <th>Minus_DI</th>\n",
       "      <th>time</th>\n",
       "      <th>ADX_Diff</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>time</th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2016-07-11 21:00:00</th>\n",
       "      <td>1.10611</td>\n",
       "      <td>1.11278</td>\n",
       "      <td>1.10530</td>\n",
       "      <td>1.10621</td>\n",
       "      <td>True</td>\n",
       "      <td>0.000262</td>\n",
       "      <td>27.350563</td>\n",
       "      <td>14.325203</td>\n",
       "      <td>24.275960</td>\n",
       "      <td>736156.875</td>\n",
       "      <td>0.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-07-12 21:00:00</th>\n",
       "      <td>1.10627</td>\n",
       "      <td>1.11208</td>\n",
       "      <td>1.10432</td>\n",
       "      <td>1.10919</td>\n",
       "      <td>True</td>\n",
       "      <td>0.002690</td>\n",
       "      <td>27.334455</td>\n",
       "      <td>13.559331</td>\n",
       "      <td>23.653268</td>\n",
       "      <td>736157.875</td>\n",
       "      <td>0.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-07-13 21:00:00</th>\n",
       "      <td>1.10916</td>\n",
       "      <td>1.11657</td>\n",
       "      <td>1.10895</td>\n",
       "      <td>1.11228</td>\n",
       "      <td>True</td>\n",
       "      <td>0.002782</td>\n",
       "      <td>26.573390</td>\n",
       "      <td>15.986865</td>\n",
       "      <td>22.387542</td>\n",
       "      <td>736158.875</td>\n",
       "      <td>0.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-07-14 21:00:00</th>\n",
       "      <td>1.11242</td>\n",
       "      <td>1.11495</td>\n",
       "      <td>1.10266</td>\n",
       "      <td>1.10389</td>\n",
       "      <td>True</td>\n",
       "      <td>-0.007572</td>\n",
       "      <td>26.523073</td>\n",
       "      <td>14.627316</td>\n",
       "      <td>24.836084</td>\n",
       "      <td>736159.875</td>\n",
       "      <td>0.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2016-07-17 21:00:00</th>\n",
       "      <td>1.10532</td>\n",
       "      <td>1.10854</td>\n",
       "      <td>1.10382</td>\n",
       "      <td>1.10764</td>\n",
       "      <td>True</td>\n",
       "      <td>0.003391</td>\n",
       "      <td>26.476350</td>\n",
       "      <td>14.130314</td>\n",
       "      <td>23.992212</td>\n",
       "      <td>736162.875</td>\n",
       "      <td>0.0</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "                        open     high      low    close  complete   returns  \\\n",
       "time                                                                          \n",
       "2016-07-11 21:00:00  1.10611  1.11278  1.10530  1.10621      True  0.000262   \n",
       "2016-07-12 21:00:00  1.10627  1.11208  1.10432  1.10919      True  0.002690   \n",
       "2016-07-13 21:00:00  1.10916  1.11657  1.10895  1.11228      True  0.002782   \n",
       "2016-07-14 21:00:00  1.11242  1.11495  1.10266  1.10389      True -0.007572   \n",
       "2016-07-17 21:00:00  1.10532  1.10854  1.10382  1.10764      True  0.003391   \n",
       "\n",
       "                           ADX    Plus_DI   Minus_DI        time  ADX_Diff  \n",
       "time                                                                        \n",
       "2016-07-11 21:00:00  27.350563  14.325203  24.275960  736156.875       0.0  \n",
       "2016-07-12 21:00:00  27.334455  13.559331  23.653268  736157.875       0.0  \n",
       "2016-07-13 21:00:00  26.573390  15.986865  22.387542  736158.875       0.0  \n",
       "2016-07-14 21:00:00  26.523073  14.627316  24.836084  736159.875       0.0  \n",
       "2016-07-17 21:00:00  26.476350  14.130314  23.992212  736162.875       0.0  "
      ]
     },
     "execution_count": 57,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# ADX_Diff < 0 时空仓\n",
    "data.loc[data['ADX_Diff'] != 1, 'ADX_Diff'] = 0\n",
    "data.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 58,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 计算 +DI 与 -DI 关系\n",
    "data['Direction'] = np.sign(data['Plus_DI'] - data['Minus_DI'])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 61,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 计算持仓\n",
    "data['Position'] = data['ADX_Diff'] * data['Direction']"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 62,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 计算策略收益率\n",
    "data['Strategy_Return'] = data['Position'].shift(1) * data['returns']"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 65,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "<matplotlib.axes._subplots.AxesSubplot at 0x1f32d3684e0>"
      ]
     },
     "execution_count": 65,
     "metadata": {},
     "output_type": "execute_result"
    },
    {
     "data": {
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      "text/plain": [
       "<matplotlib.figure.Figure at 0x1f32d9ff0b8>"
      ]
     },
     "metadata": {},
     "output_type": "display_data"
    }
   ],
   "source": [
    "import seaborn as sns\n",
    "%matplotlib inline \n",
    "\n",
    "# 无杠杆收益率\n",
    "(data[['returns', 'Strategy_Return']].dropna()+1).cumprod().plot(figsize = (12,8))"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 67,
   "metadata": {
    "scrolled": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "<matplotlib.axes._subplots.AxesSubplot at 0x1f32db0b710>"
      ]
     },
     "execution_count": 67,
     "metadata": {},
     "output_type": "execute_result"
    },
    {
     "data": {
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      "text/plain": [
       "<matplotlib.figure.Figure at 0x1f32db1a048>"
      ]
     },
     "metadata": {},
     "output_type": "display_data"
    }
   ],
   "source": [
    "# 考虑杠杆以后的收益率\n",
    "(data[['returns', 'Strategy_Return']].dropna()*20+1).cumprod().plot(figsize = (12,8))"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "## 5. 实时数据：Streaming Data"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 5.1 实时数据获取"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 24,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import v20\n",
    "import pandas as pd"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 25,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "ctx_stream = v20.Context(               #注意：Oanda平台下，实时数据和历史数据调用的时候是通过两个不同的网址；\n",
    "            'stream-fxpractice.oanda.com',\n",
    "            443,\n",
    "            True,\n",
    "            application='sample_code',\n",
    "            token=config['oanda']['api_key'],\n",
    "            datetime_format='RFC3339')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 26,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "['__class__',\n",
       " '__delattr__',\n",
       " '__dict__',\n",
       " '__dir__',\n",
       " '__doc__',\n",
       " '__eq__',\n",
       " '__format__',\n",
       " '__ge__',\n",
       " '__getattribute__',\n",
       " '__gt__',\n",
       " '__hash__',\n",
       " '__init__',\n",
       " '__init_subclass__',\n",
       " '__le__',\n",
       " '__lt__',\n",
       " '__module__',\n",
       " '__ne__',\n",
       " '__new__',\n",
       " '__reduce__',\n",
       " '__reduce_ex__',\n",
       " '__repr__',\n",
       " '__setattr__',\n",
       " '__sizeof__',\n",
       " '__str__',\n",
       " '__subclasshook__',\n",
       " '__weakref__',\n",
       " '_base_url',\n",
       " '_headers',\n",
       " '_session',\n",
       " 'account',\n",
       " 'convert_decimal_number',\n",
       " 'datetime_format',\n",
       " 'datetime_to_str',\n",
       " 'decimal_number_as_float',\n",
       " 'delete_header',\n",
       " 'hostname',\n",
       " 'instrument',\n",
       " 'order',\n",
       " 'poll_timeout',\n",
       " 'port',\n",
       " 'position',\n",
       " 'pricing',\n",
       " 'primitives',\n",
       " 'request',\n",
       " 'set_convert_decimal_number_to_native',\n",
       " 'set_datetime_format',\n",
       " 'set_datetime_format_rfc3339',\n",
       " 'set_datetime_format_unix',\n",
       " 'set_header',\n",
       " 'set_poll_timeout',\n",
       " 'set_stream_chunk_size',\n",
       " 'set_stream_timeout',\n",
       " 'set_token',\n",
       " 'stream_chunk_size',\n",
       " 'stream_timeout',\n",
       " 'token',\n",
       " 'trade',\n",
       " 'transaction',\n",
       " 'user']"
      ]
     },
     "execution_count": 26,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "dir(ctx_stream)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 27,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "['Price',\n",
       " 'PriceBucket',\n",
       " 'PricingHeartbeat',\n",
       " 'QuoteHomeConversionFactors',\n",
       " 'UnitsAvailable',\n",
       " 'UnitsAvailableDetails',\n",
       " '__class__',\n",
       " '__delattr__',\n",
       " '__dict__',\n",
       " '__dir__',\n",
       " '__doc__',\n",
       " '__eq__',\n",
       " '__format__',\n",
       " '__ge__',\n",
       " '__getattribute__',\n",
       " '__gt__',\n",
       " '__hash__',\n",
       " '__init__',\n",
       " '__init_subclass__',\n",
       " '__le__',\n",
       " '__lt__',\n",
       " '__module__',\n",
       " '__ne__',\n",
       " '__new__',\n",
       " '__reduce__',\n",
       " '__reduce_ex__',\n",
       " '__repr__',\n",
       " '__setattr__',\n",
       " '__sizeof__',\n",
       " '__str__',\n",
       " '__subclasshook__',\n",
       " '__weakref__',\n",
       " 'ctx',\n",
       " 'get',\n",
       " 'stream']"
      ]
     },
     "execution_count": 27,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "dir(ctx_stream.pricing )"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 28,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Help on method stream in module v20.pricing:\n",
      "\n",
      "stream(accountID, **kwargs) method of v20.pricing.EntitySpec instance\n",
      "    Get a stream of Account Prices starting from when the request is made.\n",
      "    This pricing stream does not include every single price created for the\n",
      "    Account, but instead will provide at most 4 prices per second (every\n",
      "    250 milliseconds) for each instrument being requested. If more than one\n",
      "    price is created for an instrument during the 250 millisecond window,\n",
      "    only the price in effect at the end of the window is sent. This means\n",
      "    that during periods of rapid price movement, subscribers to this stream\n",
      "    will not be sent every price. Pricing windows for different connections\n",
      "    to the price stream are not all aligned in the same way (i.e. they are\n",
      "    not all aligned to the top of the second). This means that during\n",
      "    periods of rapid price movement, different subscribers may observe\n",
      "    different prices depending on their alignment.\n",
      "    \n",
      "    Args:\n",
      "        accountID:\n",
      "            Account Identifier\n",
      "        instruments:\n",
      "            List of Instruments to stream Prices for.\n",
      "        snapshot:\n",
      "            Flag that enables/disables the sending of a pricing snapshot\n",
      "            when initially connecting to the stream.\n",
      "    \n",
      "    Returns:\n",
      "        v20.response.Response containing the results from submitting the\n",
      "        request\n",
      "\n"
     ]
    }
   ],
   "source": [
    "help(ctx_stream.pricing.stream)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 36,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "response = ctx_stream.pricing.stream(                         #Pricing.stream：获得实时价格数据流；\n",
    "            account_id, \n",
    "            snapshot=True,\n",
    "            instruments='XAU_USD')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 30,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "['__class__',\n",
       " '__delattr__',\n",
       " '__dict__',\n",
       " '__dir__',\n",
       " '__doc__',\n",
       " '__eq__',\n",
       " '__format__',\n",
       " '__ge__',\n",
       " '__getattribute__',\n",
       " '__gt__',\n",
       " '__hash__',\n",
       " '__init__',\n",
       " '__init_subclass__',\n",
       " '__le__',\n",
       " '__lt__',\n",
       " '__module__',\n",
       " '__ne__',\n",
       " '__new__',\n",
       " '__reduce__',\n",
       " '__reduce_ex__',\n",
       " '__repr__',\n",
       " '__setattr__',\n",
       " '__sizeof__',\n",
       " '__str__',\n",
       " '__subclasshook__',\n",
       " '__weakref__',\n",
       " 'body',\n",
       " 'content_type',\n",
       " 'get',\n",
       " 'headers',\n",
       " 'line_parser',\n",
       " 'lines',\n",
       " 'method',\n",
       " 'parts',\n",
       " 'path',\n",
       " 'raw_body',\n",
       " 'reason',\n",
       " 'request',\n",
       " 'set_line_parser',\n",
       " 'set_lines',\n",
       " 'set_raw_body',\n",
       " 'status']"
      ]
     },
     "execution_count": 30,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "dir(response)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 31,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:11:58.424791492Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.486\n",
      "  liquidity: 1000\n",
      "- price: 1308.406\n",
      "  liquidity: 1000\n",
      "- price: 1308.366\n",
      "  liquidity: 1000\n",
      "- price: 1308.286\n",
      "  liquidity: 1000\n",
      "- price: 1308.186\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.759\n",
      "  liquidity: 1000\n",
      "- price: 1308.839\n",
      "  liquidity: 1000\n",
      "- price: 1308.879\n",
      "  liquidity: 1000\n",
      "- price: 1308.959\n",
      "  liquidity: 1000\n",
      "- price: 1309.059\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.886\n",
      "closeoutAsk: 1309.359\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:11:58.570199790Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.485\n",
      "  liquidity: 1000\n",
      "- price: 1308.405\n",
      "  liquidity: 1000\n",
      "- price: 1308.365\n",
      "  liquidity: 1000\n",
      "- price: 1308.285\n",
      "  liquidity: 1000\n",
      "- price: 1308.185\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.738\n",
      "  liquidity: 1000\n",
      "- price: 1308.818\n",
      "  liquidity: 1000\n",
      "- price: 1308.858\n",
      "  liquidity: 1000\n",
      "- price: 1308.938\n",
      "  liquidity: 1000\n",
      "- price: 1309.038\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.885\n",
      "closeoutAsk: 1309.338\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:11:59.296892604Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.478\n",
      "  liquidity: 1000\n",
      "- price: 1308.398\n",
      "  liquidity: 1000\n",
      "- price: 1308.358\n",
      "  liquidity: 1000\n",
      "- price: 1308.278\n",
      "  liquidity: 1000\n",
      "- price: 1308.178\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.731\n",
      "  liquidity: 1000\n",
      "- price: 1308.811\n",
      "  liquidity: 1000\n",
      "- price: 1308.851\n",
      "  liquidity: 1000\n",
      "- price: 1308.931\n",
      "  liquidity: 1000\n",
      "- price: 1309.031\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.878\n",
      "closeoutAsk: 1309.331\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:11:59.765107230Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.581\n",
      "  liquidity: 1000\n",
      "- price: 1308.501\n",
      "  liquidity: 1000\n",
      "- price: 1308.461\n",
      "  liquidity: 1000\n",
      "- price: 1308.381\n",
      "  liquidity: 1000\n",
      "- price: 1308.281\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.834\n",
      "  liquidity: 1000\n",
      "- price: 1308.914\n",
      "  liquidity: 1000\n",
      "- price: 1308.954\n",
      "  liquidity: 1000\n",
      "- price: 1309.034\n",
      "  liquidity: 1000\n",
      "- price: 1309.134\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.981\n",
      "closeoutAsk: 1309.434\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:00.153282641Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.454\n",
      "  liquidity: 1000\n",
      "- price: 1308.374\n",
      "  liquidity: 1000\n",
      "- price: 1308.334\n",
      "  liquidity: 1000\n",
      "- price: 1308.254\n",
      "  liquidity: 1000\n",
      "- price: 1308.154\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.742\n",
      "  liquidity: 1000\n",
      "- price: 1308.822\n",
      "  liquidity: 1000\n",
      "- price: 1308.862\n",
      "  liquidity: 1000\n",
      "- price: 1308.942\n",
      "  liquidity: 1000\n",
      "- price: 1309.042\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.854\n",
      "closeoutAsk: 1309.342\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:00.750151521Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.449\n",
      "  liquidity: 1000\n",
      "- price: 1308.369\n",
      "  liquidity: 1000\n",
      "- price: 1308.329\n",
      "  liquidity: 1000\n",
      "- price: 1308.249\n",
      "  liquidity: 1000\n",
      "- price: 1308.149\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.737\n",
      "  liquidity: 1000\n",
      "- price: 1308.817\n",
      "  liquidity: 1000\n",
      "- price: 1308.857\n",
      "  liquidity: 1000\n",
      "- price: 1308.937\n",
      "  liquidity: 1000\n",
      "- price: 1309.037\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.849\n",
      "closeoutAsk: 1309.337\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:01.038099549Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.45\n",
      "  liquidity: 1000\n",
      "- price: 1308.37\n",
      "  liquidity: 1000\n",
      "- price: 1308.33\n",
      "  liquidity: 1000\n",
      "- price: 1308.25\n",
      "  liquidity: 1000\n",
      "- price: 1308.15\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.738\n",
      "  liquidity: 1000\n",
      "- price: 1308.818\n",
      "  liquidity: 1000\n",
      "- price: 1308.858\n",
      "  liquidity: 1000\n",
      "- price: 1308.938\n",
      "  liquidity: 1000\n",
      "- price: 1309.038\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.85\n",
      "closeoutAsk: 1309.338\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:01.387947588Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.449\n",
      "  liquidity: 1000\n",
      "- price: 1308.369\n",
      "  liquidity: 1000\n",
      "- price: 1308.329\n",
      "  liquidity: 1000\n",
      "- price: 1308.249\n",
      "  liquidity: 1000\n",
      "- price: 1308.149\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.737\n",
      "  liquidity: 1000\n",
      "- price: 1308.817\n",
      "  liquidity: 1000\n",
      "- price: 1308.857\n",
      "  liquidity: 1000\n",
      "- price: 1308.937\n",
      "  liquidity: 1000\n",
      "- price: 1309.037\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.849\n",
      "closeoutAsk: 1309.337\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:01.460826153Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.455\n",
      "  liquidity: 1000\n",
      "- price: 1308.375\n",
      "  liquidity: 1000\n",
      "- price: 1308.335\n",
      "  liquidity: 1000\n",
      "- price: 1308.255\n",
      "  liquidity: 1000\n",
      "- price: 1308.155\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.729\n",
      "  liquidity: 1000\n",
      "- price: 1308.809\n",
      "  liquidity: 1000\n",
      "- price: 1308.849\n",
      "  liquidity: 1000\n",
      "- price: 1308.929\n",
      "  liquidity: 1000\n",
      "- price: 1309.029\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.855\n",
      "closeoutAsk: 1309.329\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:01.945966775Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.566\n",
      "  liquidity: 1000\n",
      "- price: 1308.486\n",
      "  liquidity: 1000\n",
      "- price: 1308.446\n",
      "  liquidity: 1000\n",
      "- price: 1308.366\n",
      "  liquidity: 1000\n",
      "- price: 1308.266\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.84\n",
      "  liquidity: 1000\n",
      "- price: 1308.92\n",
      "  liquidity: 1000\n",
      "- price: 1308.96\n",
      "  liquidity: 1000\n",
      "- price: 1309.04\n",
      "  liquidity: 1000\n",
      "- price: 1309.14\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.966\n",
      "closeoutAsk: 1309.44\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:02.067071816Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.455\n",
      "  liquidity: 1000\n",
      "- price: 1308.375\n",
      "  liquidity: 1000\n",
      "- price: 1308.335\n",
      "  liquidity: 1000\n",
      "- price: 1308.255\n",
      "  liquidity: 1000\n",
      "- price: 1308.155\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.729\n",
      "  liquidity: 1000\n",
      "- price: 1308.809\n",
      "  liquidity: 1000\n",
      "- price: 1308.849\n",
      "  liquidity: 1000\n",
      "- price: 1308.929\n",
      "  liquidity: 1000\n",
      "- price: 1309.029\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.855\n",
      "closeoutAsk: 1309.329\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:12:03.454649600Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:04.863818216Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.568\n",
      "  liquidity: 1000\n",
      "- price: 1308.488\n",
      "  liquidity: 1000\n",
      "- price: 1308.448\n",
      "  liquidity: 1000\n",
      "- price: 1308.368\n",
      "  liquidity: 1000\n",
      "- price: 1308.268\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.857\n",
      "  liquidity: 1000\n",
      "- price: 1308.937\n",
      "  liquidity: 1000\n",
      "- price: 1308.977\n",
      "  liquidity: 1000\n",
      "- price: 1309.057\n",
      "  liquidity: 1000\n",
      "- price: 1309.157\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.968\n",
      "closeoutAsk: 1309.457\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:06.415542883Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.452\n",
      "  liquidity: 1000\n",
      "- price: 1308.372\n",
      "  liquidity: 1000\n",
      "- price: 1308.332\n",
      "  liquidity: 1000\n",
      "- price: 1308.252\n",
      "  liquidity: 1000\n",
      "- price: 1308.152\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.741\n",
      "  liquidity: 1000\n",
      "- price: 1308.821\n",
      "  liquidity: 1000\n",
      "- price: 1308.861\n",
      "  liquidity: 1000\n",
      "- price: 1308.941\n",
      "  liquidity: 1000\n",
      "- price: 1309.041\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.852\n",
      "closeoutAsk: 1309.341\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:07.204736625Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.567\n",
      "  liquidity: 1000\n",
      "- price: 1308.487\n",
      "  liquidity: 1000\n",
      "- price: 1308.447\n",
      "  liquidity: 1000\n",
      "- price: 1308.367\n",
      "  liquidity: 1000\n",
      "- price: 1308.267\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.844\n",
      "  liquidity: 1000\n",
      "- price: 1308.924\n",
      "  liquidity: 1000\n",
      "- price: 1308.964\n",
      "  liquidity: 1000\n",
      "- price: 1309.044\n",
      "  liquidity: 1000\n",
      "- price: 1309.144\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.967\n",
      "closeoutAsk: 1309.444\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:07.224218211Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.455\n",
      "  liquidity: 1000\n",
      "- price: 1308.375\n",
      "  liquidity: 1000\n",
      "- price: 1308.335\n",
      "  liquidity: 1000\n",
      "- price: 1308.255\n",
      "  liquidity: 1000\n",
      "- price: 1308.155\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.732\n",
      "  liquidity: 1000\n",
      "- price: 1308.812\n",
      "  liquidity: 1000\n",
      "- price: 1308.852\n",
      "  liquidity: 1000\n",
      "- price: 1308.932\n",
      "  liquidity: 1000\n",
      "- price: 1309.032\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.855\n",
      "closeoutAsk: 1309.332\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:12:08.463645038Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:08.729936985Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.565\n",
      "  liquidity: 1000\n",
      "- price: 1308.485\n",
      "  liquidity: 1000\n",
      "- price: 1308.445\n",
      "  liquidity: 1000\n",
      "- price: 1308.365\n",
      "  liquidity: 1000\n",
      "- price: 1308.265\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.842\n",
      "  liquidity: 1000\n",
      "- price: 1308.922\n",
      "  liquidity: 1000\n",
      "- price: 1308.962\n",
      "  liquidity: 1000\n",
      "- price: 1309.042\n",
      "  liquidity: 1000\n",
      "- price: 1309.142\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.965\n",
      "closeoutAsk: 1309.442\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:09.419405490Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.453\n",
      "  liquidity: 1000\n",
      "- price: 1308.373\n",
      "  liquidity: 1000\n",
      "- price: 1308.333\n",
      "  liquidity: 1000\n",
      "- price: 1308.253\n",
      "  liquidity: 1000\n",
      "- price: 1308.153\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.73\n",
      "  liquidity: 1000\n",
      "- price: 1308.81\n",
      "  liquidity: 1000\n",
      "- price: 1308.85\n",
      "  liquidity: 1000\n",
      "- price: 1308.93\n",
      "  liquidity: 1000\n",
      "- price: 1309.03\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.853\n",
      "closeoutAsk: 1309.33\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:09.485361649Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.565\n",
      "  liquidity: 1000\n",
      "- price: 1308.485\n",
      "  liquidity: 1000\n",
      "- price: 1308.445\n",
      "  liquidity: 1000\n",
      "- price: 1308.365\n",
      "  liquidity: 1000\n",
      "- price: 1308.265\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.842\n",
      "  liquidity: 1000\n",
      "- price: 1308.922\n",
      "  liquidity: 1000\n",
      "- price: 1308.962\n",
      "  liquidity: 1000\n",
      "- price: 1309.042\n",
      "  liquidity: 1000\n",
      "- price: 1309.142\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.965\n",
      "closeoutAsk: 1309.442\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:11.309582360Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.58\n",
      "  liquidity: 1000\n",
      "- price: 1308.5\n",
      "  liquidity: 1000\n",
      "- price: 1308.46\n",
      "  liquidity: 1000\n",
      "- price: 1308.38\n",
      "  liquidity: 1000\n",
      "- price: 1308.28\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.83\n",
      "  liquidity: 1000\n",
      "- price: 1308.91\n",
      "  liquidity: 1000\n",
      "- price: 1308.95\n",
      "  liquidity: 1000\n",
      "- price: 1309.03\n",
      "  liquidity: 1000\n",
      "- price: 1309.13\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.98\n",
      "closeoutAsk: 1309.43\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:12:13.472769801Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:15.426063303Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.632\n",
      "  liquidity: 1000\n",
      "- price: 1308.552\n",
      "  liquidity: 1000\n",
      "- price: 1308.512\n",
      "  liquidity: 1000\n",
      "- price: 1308.432\n",
      "  liquidity: 1000\n",
      "- price: 1308.332\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.905\n",
      "  liquidity: 1000\n",
      "- price: 1308.985\n",
      "  liquidity: 1000\n",
      "- price: 1309.025\n",
      "  liquidity: 1000\n",
      "- price: 1309.105\n",
      "  liquidity: 1000\n",
      "- price: 1309.205\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.032\n",
      "closeoutAsk: 1309.505\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:15.658111499Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.54\n",
      "  liquidity: 1000\n",
      "- price: 1308.46\n",
      "  liquidity: 1000\n",
      "- price: 1308.42\n",
      "  liquidity: 1000\n",
      "- price: 1308.34\n",
      "  liquidity: 1000\n",
      "- price: 1308.24\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.801\n",
      "  liquidity: 1000\n",
      "- price: 1308.881\n",
      "  liquidity: 1000\n",
      "- price: 1308.921\n",
      "  liquidity: 1000\n",
      "- price: 1309.001\n",
      "  liquidity: 1000\n",
      "- price: 1309.101\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.94\n",
      "closeoutAsk: 1309.401\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:15.866247984Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.649\n",
      "  liquidity: 1000\n",
      "- price: 1308.569\n",
      "  liquidity: 1000\n",
      "- price: 1308.529\n",
      "  liquidity: 1000\n",
      "- price: 1308.449\n",
      "  liquidity: 1000\n",
      "- price: 1308.349\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.91\n",
      "  liquidity: 1000\n",
      "- price: 1308.99\n",
      "  liquidity: 1000\n",
      "- price: 1309.03\n",
      "  liquidity: 1000\n",
      "- price: 1309.11\n",
      "  liquidity: 1000\n",
      "- price: 1309.21\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.049\n",
      "closeoutAsk: 1309.51\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:16.224808976Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.653\n",
      "  liquidity: 1000\n",
      "- price: 1308.573\n",
      "  liquidity: 1000\n",
      "- price: 1308.533\n",
      "  liquidity: 1000\n",
      "- price: 1308.453\n",
      "  liquidity: 1000\n",
      "- price: 1308.353\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.914\n",
      "  liquidity: 1000\n",
      "- price: 1308.994\n",
      "  liquidity: 1000\n",
      "- price: 1309.034\n",
      "  liquidity: 1000\n",
      "- price: 1309.114\n",
      "  liquidity: 1000\n",
      "- price: 1309.214\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.053\n",
      "closeoutAsk: 1309.514\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:16.328583284Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.654\n",
      "  liquidity: 1000\n",
      "- price: 1308.574\n",
      "  liquidity: 1000\n",
      "- price: 1308.534\n",
      "  liquidity: 1000\n",
      "- price: 1308.454\n",
      "  liquidity: 1000\n",
      "- price: 1308.354\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.947\n",
      "  liquidity: 1000\n",
      "- price: 1309.027\n",
      "  liquidity: 1000\n",
      "- price: 1309.067\n",
      "  liquidity: 1000\n",
      "- price: 1309.147\n",
      "  liquidity: 1000\n",
      "- price: 1309.247\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.054\n",
      "closeoutAsk: 1309.547\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:16.719864322Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.655\n",
      "  liquidity: 1000\n",
      "- price: 1308.575\n",
      "  liquidity: 1000\n",
      "- price: 1308.535\n",
      "  liquidity: 1000\n",
      "- price: 1308.455\n",
      "  liquidity: 1000\n",
      "- price: 1308.355\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.948\n",
      "  liquidity: 1000\n",
      "- price: 1309.028\n",
      "  liquidity: 1000\n",
      "- price: 1309.068\n",
      "  liquidity: 1000\n",
      "- price: 1309.148\n",
      "  liquidity: 1000\n",
      "- price: 1309.248\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.055\n",
      "closeoutAsk: 1309.548\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:16.933637433Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.665\n",
      "  liquidity: 1000\n",
      "- price: 1308.585\n",
      "  liquidity: 1000\n",
      "- price: 1308.545\n",
      "  liquidity: 1000\n",
      "- price: 1308.465\n",
      "  liquidity: 1000\n",
      "- price: 1308.365\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.922\n",
      "  liquidity: 1000\n",
      "- price: 1309.002\n",
      "  liquidity: 1000\n",
      "- price: 1309.042\n",
      "  liquidity: 1000\n",
      "- price: 1309.122\n",
      "  liquidity: 1000\n",
      "- price: 1309.222\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.065\n",
      "closeoutAsk: 1309.522\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:12:18.482755933Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:19.912490844Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.556\n",
      "  liquidity: 1000\n",
      "- price: 1308.476\n",
      "  liquidity: 1000\n",
      "- price: 1308.436\n",
      "  liquidity: 1000\n",
      "- price: 1308.356\n",
      "  liquidity: 1000\n",
      "- price: 1308.256\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.81\n",
      "  liquidity: 1000\n",
      "- price: 1308.89\n",
      "  liquidity: 1000\n",
      "- price: 1308.93\n",
      "  liquidity: 1000\n",
      "- price: 1309.01\n",
      "  liquidity: 1000\n",
      "- price: 1309.11\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.956\n",
      "closeoutAsk: 1309.41\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:21.336920531Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.524\n",
      "  liquidity: 1000\n",
      "- price: 1308.444\n",
      "  liquidity: 1000\n",
      "- price: 1308.404\n",
      "  liquidity: 1000\n",
      "- price: 1308.324\n",
      "  liquidity: 1000\n",
      "- price: 1308.224\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.802\n",
      "  liquidity: 1000\n",
      "- price: 1308.882\n",
      "  liquidity: 1000\n",
      "- price: 1308.922\n",
      "  liquidity: 1000\n",
      "- price: 1309.002\n",
      "  liquidity: 1000\n",
      "- price: 1309.102\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.924\n",
      "closeoutAsk: 1309.402\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:12:23.496555448Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:23.706111611Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.551\n",
      "  liquidity: 1000\n",
      "- price: 1308.471\n",
      "  liquidity: 1000\n",
      "- price: 1308.431\n",
      "  liquidity: 1000\n",
      "- price: 1308.351\n",
      "  liquidity: 1000\n",
      "- price: 1308.251\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.817\n",
      "  liquidity: 1000\n",
      "- price: 1308.897\n",
      "  liquidity: 1000\n",
      "- price: 1308.937\n",
      "  liquidity: 1000\n",
      "- price: 1309.017\n",
      "  liquidity: 1000\n",
      "- price: 1309.117\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.951\n",
      "closeoutAsk: 1309.417\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:24.195012755Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.658\n",
      "  liquidity: 1000\n",
      "- price: 1308.578\n",
      "  liquidity: 1000\n",
      "- price: 1308.538\n",
      "  liquidity: 1000\n",
      "- price: 1308.458\n",
      "  liquidity: 1000\n",
      "- price: 1308.358\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.923\n",
      "  liquidity: 1000\n",
      "- price: 1309.003\n",
      "  liquidity: 1000\n",
      "- price: 1309.043\n",
      "  liquidity: 1000\n",
      "- price: 1309.123\n",
      "  liquidity: 1000\n",
      "- price: 1309.223\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.058\n",
      "closeoutAsk: 1309.523\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:25.960112808Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.554\n",
      "  liquidity: 1000\n",
      "- price: 1308.474\n",
      "  liquidity: 1000\n",
      "- price: 1308.434\n",
      "  liquidity: 1000\n",
      "- price: 1308.354\n",
      "  liquidity: 1000\n",
      "- price: 1308.254\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.819\n",
      "  liquidity: 1000\n",
      "- price: 1308.899\n",
      "  liquidity: 1000\n",
      "- price: 1308.939\n",
      "  liquidity: 1000\n",
      "- price: 1309.019\n",
      "  liquidity: 1000\n",
      "- price: 1309.119\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.954\n",
      "closeoutAsk: 1309.419\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:28.128162268Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.56\n",
      "  liquidity: 1000\n",
      "- price: 1308.48\n",
      "  liquidity: 1000\n",
      "- price: 1308.44\n",
      "  liquidity: 1000\n",
      "- price: 1308.36\n",
      "  liquidity: 1000\n",
      "- price: 1308.26\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.813\n",
      "  liquidity: 1000\n",
      "- price: 1308.893\n",
      "  liquidity: 1000\n",
      "- price: 1308.933\n",
      "  liquidity: 1000\n",
      "- price: 1309.013\n",
      "  liquidity: 1000\n",
      "- price: 1309.113\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.96\n",
      "closeoutAsk: 1309.413\n"
     ]
    },
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:12:28.535085453Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:29.681703310Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.662\n",
      "  liquidity: 1000\n",
      "- price: 1308.582\n",
      "  liquidity: 1000\n",
      "- price: 1308.542\n",
      "  liquidity: 1000\n",
      "- price: 1308.462\n",
      "  liquidity: 1000\n",
      "- price: 1308.362\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.915\n",
      "  liquidity: 1000\n",
      "- price: 1308.995\n",
      "  liquidity: 1000\n",
      "- price: 1309.035\n",
      "  liquidity: 1000\n",
      "- price: 1309.115\n",
      "  liquidity: 1000\n",
      "- price: 1309.215\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.062\n",
      "closeoutAsk: 1309.515\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:29.945206563Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.542\n",
      "  liquidity: 1000\n",
      "- price: 1308.462\n",
      "  liquidity: 1000\n",
      "- price: 1308.422\n",
      "  liquidity: 1000\n",
      "- price: 1308.342\n",
      "  liquidity: 1000\n",
      "- price: 1308.242\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.807\n",
      "  liquidity: 1000\n",
      "- price: 1308.887\n",
      "  liquidity: 1000\n",
      "- price: 1308.927\n",
      "  liquidity: 1000\n",
      "- price: 1309.007\n",
      "  liquidity: 1000\n",
      "- price: 1309.107\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.942\n",
      "closeoutAsk: 1309.407\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:30.132193796Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.656\n",
      "  liquidity: 1000\n",
      "- price: 1308.576\n",
      "  liquidity: 1000\n",
      "- price: 1308.536\n",
      "  liquidity: 1000\n",
      "- price: 1308.456\n",
      "  liquidity: 1000\n",
      "- price: 1308.356\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.913\n",
      "  liquidity: 1000\n",
      "- price: 1308.993\n",
      "  liquidity: 1000\n",
      "- price: 1309.033\n",
      "  liquidity: 1000\n",
      "- price: 1309.113\n",
      "  liquidity: 1000\n",
      "- price: 1309.213\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.056\n",
      "closeoutAsk: 1309.513\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:30.682224303Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.66\n",
      "  liquidity: 1000\n",
      "- price: 1308.58\n",
      "  liquidity: 1000\n",
      "- price: 1308.54\n",
      "  liquidity: 1000\n",
      "- price: 1308.46\n",
      "  liquidity: 1000\n",
      "- price: 1308.36\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.917\n",
      "  liquidity: 1000\n",
      "- price: 1308.997\n",
      "  liquidity: 1000\n",
      "- price: 1309.037\n",
      "  liquidity: 1000\n",
      "- price: 1309.117\n",
      "  liquidity: 1000\n",
      "- price: 1309.217\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.06\n",
      "closeoutAsk: 1309.517\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:32.489683185Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.662\n",
      "  liquidity: 1000\n",
      "- price: 1308.582\n",
      "  liquidity: 1000\n",
      "- price: 1308.542\n",
      "  liquidity: 1000\n",
      "- price: 1308.462\n",
      "  liquidity: 1000\n",
      "- price: 1308.362\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.919\n",
      "  liquidity: 1000\n",
      "- price: 1308.999\n",
      "  liquidity: 1000\n",
      "- price: 1309.039\n",
      "  liquidity: 1000\n",
      "- price: 1309.119\n",
      "  liquidity: 1000\n",
      "- price: 1309.219\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.062\n",
      "closeoutAsk: 1309.519\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:12:33.552754258Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:34.801694678Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.535\n",
      "  liquidity: 1000\n",
      "- price: 1308.455\n",
      "  liquidity: 1000\n",
      "- price: 1308.415\n",
      "  liquidity: 1000\n",
      "- price: 1308.335\n",
      "  liquidity: 1000\n",
      "- price: 1308.235\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.813\n",
      "  liquidity: 1000\n",
      "- price: 1308.893\n",
      "  liquidity: 1000\n",
      "- price: 1308.933\n",
      "  liquidity: 1000\n",
      "- price: 1309.013\n",
      "  liquidity: 1000\n",
      "- price: 1309.113\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.935\n",
      "closeoutAsk: 1309.413\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:37.541442111Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.527\n",
      "  liquidity: 1000\n",
      "- price: 1308.447\n",
      "  liquidity: 1000\n",
      "- price: 1308.407\n",
      "  liquidity: 1000\n",
      "- price: 1308.327\n",
      "  liquidity: 1000\n",
      "- price: 1308.227\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.822\n",
      "  liquidity: 1000\n",
      "- price: 1308.902\n",
      "  liquidity: 1000\n",
      "- price: 1308.942\n",
      "  liquidity: 1000\n",
      "- price: 1309.022\n",
      "  liquidity: 1000\n",
      "- price: 1309.122\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.927\n",
      "closeoutAsk: 1309.422\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:37.965975900Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.658\n",
      "  liquidity: 1000\n",
      "- price: 1308.578\n",
      "  liquidity: 1000\n",
      "- price: 1308.538\n",
      "  liquidity: 1000\n",
      "- price: 1308.458\n",
      "  liquidity: 1000\n",
      "- price: 1308.358\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.936\n",
      "  liquidity: 1000\n",
      "- price: 1309.016\n",
      "  liquidity: 1000\n",
      "- price: 1309.056\n",
      "  liquidity: 1000\n",
      "- price: 1309.136\n",
      "  liquidity: 1000\n",
      "- price: 1309.236\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.058\n",
      "closeoutAsk: 1309.536\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:12:38.571618011Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:38.638024050Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.562\n",
      "  liquidity: 1000\n",
      "- price: 1308.482\n",
      "  liquidity: 1000\n",
      "- price: 1308.442\n",
      "  liquidity: 1000\n",
      "- price: 1308.362\n",
      "  liquidity: 1000\n",
      "- price: 1308.262\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.812\n",
      "  liquidity: 1000\n",
      "- price: 1308.892\n",
      "  liquidity: 1000\n",
      "- price: 1308.932\n",
      "  liquidity: 1000\n",
      "- price: 1309.012\n",
      "  liquidity: 1000\n",
      "- price: 1309.112\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.962\n",
      "closeoutAsk: 1309.412\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:38.932305380Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.661\n",
      "  liquidity: 1000\n",
      "- price: 1308.581\n",
      "  liquidity: 1000\n",
      "- price: 1308.541\n",
      "  liquidity: 1000\n",
      "- price: 1308.461\n",
      "  liquidity: 1000\n",
      "- price: 1308.361\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.935\n",
      "  liquidity: 1000\n",
      "- price: 1309.015\n",
      "  liquidity: 1000\n",
      "- price: 1309.055\n",
      "  liquidity: 1000\n",
      "- price: 1309.135\n",
      "  liquidity: 1000\n",
      "- price: 1309.235\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.061\n",
      "closeoutAsk: 1309.535\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:39.241326041Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.721\n",
      "  liquidity: 1000\n",
      "- price: 1308.641\n",
      "  liquidity: 1000\n",
      "- price: 1308.601\n",
      "  liquidity: 1000\n",
      "- price: 1308.521\n",
      "  liquidity: 1000\n",
      "- price: 1308.421\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.0\n",
      "  liquidity: 1000\n",
      "- price: 1309.08\n",
      "  liquidity: 1000\n",
      "- price: 1309.12\n",
      "  liquidity: 1000\n",
      "- price: 1309.2\n",
      "  liquidity: 1000\n",
      "- price: 1309.3\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.121\n",
      "closeoutAsk: 1309.6\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:39.502235910Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.701\n",
      "  liquidity: 1000\n",
      "- price: 1308.621\n",
      "  liquidity: 1000\n",
      "- price: 1308.581\n",
      "  liquidity: 1000\n",
      "- price: 1308.501\n",
      "  liquidity: 1000\n",
      "- price: 1308.401\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.951\n",
      "  liquidity: 1000\n",
      "- price: 1309.031\n",
      "  liquidity: 1000\n",
      "- price: 1309.071\n",
      "  liquidity: 1000\n",
      "- price: 1309.151\n",
      "  liquidity: 1000\n",
      "- price: 1309.251\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.101\n",
      "closeoutAsk: 1309.551\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:39.625302826Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.607\n",
      "  liquidity: 1000\n",
      "- price: 1308.527\n",
      "  liquidity: 1000\n",
      "- price: 1308.487\n",
      "  liquidity: 1000\n",
      "- price: 1308.407\n",
      "  liquidity: 1000\n",
      "- price: 1308.307\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.857\n",
      "  liquidity: 1000\n",
      "- price: 1308.937\n",
      "  liquidity: 1000\n",
      "- price: 1308.977\n",
      "  liquidity: 1000\n",
      "- price: 1309.057\n",
      "  liquidity: 1000\n",
      "- price: 1309.157\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.007\n",
      "closeoutAsk: 1309.457\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:40.503033518Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.699\n",
      "  liquidity: 1000\n",
      "- price: 1308.619\n",
      "  liquidity: 1000\n",
      "- price: 1308.579\n",
      "  liquidity: 1000\n",
      "- price: 1308.499\n",
      "  liquidity: 1000\n",
      "- price: 1308.399\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.949\n",
      "  liquidity: 1000\n",
      "- price: 1309.029\n",
      "  liquidity: 1000\n",
      "- price: 1309.069\n",
      "  liquidity: 1000\n",
      "- price: 1309.149\n",
      "  liquidity: 1000\n",
      "- price: 1309.249\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.099\n",
      "closeoutAsk: 1309.549\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:40.923243640Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.599\n",
      "  liquidity: 1000\n",
      "- price: 1308.519\n",
      "  liquidity: 1000\n",
      "- price: 1308.479\n",
      "  liquidity: 1000\n",
      "- price: 1308.399\n",
      "  liquidity: 1000\n",
      "- price: 1308.299\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.849\n",
      "  liquidity: 1000\n",
      "- price: 1308.929\n",
      "  liquidity: 1000\n",
      "- price: 1308.969\n",
      "  liquidity: 1000\n",
      "- price: 1309.049\n",
      "  liquidity: 1000\n",
      "- price: 1309.149\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.999\n",
      "closeoutAsk: 1309.449\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:41.258480398Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.7\n",
      "  liquidity: 1000\n",
      "- price: 1308.62\n",
      "  liquidity: 1000\n",
      "- price: 1308.58\n",
      "  liquidity: 1000\n",
      "- price: 1308.5\n",
      "  liquidity: 1000\n",
      "- price: 1308.4\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.95\n",
      "  liquidity: 1000\n",
      "- price: 1309.03\n",
      "  liquidity: 1000\n",
      "- price: 1309.07\n",
      "  liquidity: 1000\n",
      "- price: 1309.15\n",
      "  liquidity: 1000\n",
      "- price: 1309.25\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.1\n",
      "closeoutAsk: 1309.55\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:12:43.594949420Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:43.857618011Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.599\n",
      "  liquidity: 1000\n",
      "- price: 1308.519\n",
      "  liquidity: 1000\n",
      "- price: 1308.479\n",
      "  liquidity: 1000\n",
      "- price: 1308.399\n",
      "  liquidity: 1000\n",
      "- price: 1308.299\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.849\n",
      "  liquidity: 1000\n",
      "- price: 1308.929\n",
      "  liquidity: 1000\n",
      "- price: 1308.969\n",
      "  liquidity: 1000\n",
      "- price: 1309.049\n",
      "  liquidity: 1000\n",
      "- price: 1309.149\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.999\n",
      "closeoutAsk: 1309.449\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:45.170587432Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.701\n",
      "  liquidity: 1000\n",
      "- price: 1308.621\n",
      "  liquidity: 1000\n",
      "- price: 1308.581\n",
      "  liquidity: 1000\n",
      "- price: 1308.501\n",
      "  liquidity: 1000\n",
      "- price: 1308.401\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.983\n",
      "  liquidity: 1000\n",
      "- price: 1309.063\n",
      "  liquidity: 1000\n",
      "- price: 1309.103\n",
      "  liquidity: 1000\n",
      "- price: 1309.183\n",
      "  liquidity: 1000\n",
      "- price: 1309.283\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.101\n",
      "closeoutAsk: 1309.583\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:12:48.625696596Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:52.329696218Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.576\n",
      "  liquidity: 1000\n",
      "- price: 1308.496\n",
      "  liquidity: 1000\n",
      "- price: 1308.456\n",
      "  liquidity: 1000\n",
      "- price: 1308.376\n",
      "  liquidity: 1000\n",
      "- price: 1308.276\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.869\n",
      "  liquidity: 1000\n",
      "- price: 1308.949\n",
      "  liquidity: 1000\n",
      "- price: 1308.989\n",
      "  liquidity: 1000\n",
      "- price: 1309.069\n",
      "  liquidity: 1000\n",
      "- price: 1309.169\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.976\n",
      "closeoutAsk: 1309.469\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:52.704361934Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.696\n",
      "  liquidity: 1000\n",
      "- price: 1308.616\n",
      "  liquidity: 1000\n",
      "- price: 1308.576\n",
      "  liquidity: 1000\n",
      "- price: 1308.496\n",
      "  liquidity: 1000\n",
      "- price: 1308.396\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.989\n",
      "  liquidity: 1000\n",
      "- price: 1309.069\n",
      "  liquidity: 1000\n",
      "- price: 1309.109\n",
      "  liquidity: 1000\n",
      "- price: 1309.189\n",
      "  liquidity: 1000\n",
      "- price: 1309.289\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.096\n",
      "closeoutAsk: 1309.589\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:53.057477766Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.576\n",
      "  liquidity: 1000\n",
      "- price: 1308.496\n",
      "  liquidity: 1000\n",
      "- price: 1308.456\n",
      "  liquidity: 1000\n",
      "- price: 1308.376\n",
      "  liquidity: 1000\n",
      "- price: 1308.276\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.869\n",
      "  liquidity: 1000\n",
      "- price: 1308.949\n",
      "  liquidity: 1000\n",
      "- price: 1308.989\n",
      "  liquidity: 1000\n",
      "- price: 1309.069\n",
      "  liquidity: 1000\n",
      "- price: 1309.169\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.976\n",
      "closeoutAsk: 1309.469\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:12:53.639879820Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:53.817110624Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.679\n",
      "  liquidity: 1000\n",
      "- price: 1308.599\n",
      "  liquidity: 1000\n",
      "- price: 1308.559\n",
      "  liquidity: 1000\n",
      "- price: 1308.479\n",
      "  liquidity: 1000\n",
      "- price: 1308.379\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.026\n",
      "  liquidity: 1000\n",
      "- price: 1309.106\n",
      "  liquidity: 1000\n",
      "- price: 1309.146\n",
      "  liquidity: 1000\n",
      "- price: 1309.226\n",
      "  liquidity: 1000\n",
      "- price: 1309.326\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.079\n",
      "closeoutAsk: 1309.626\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:54.071829092Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.754\n",
      "  liquidity: 1000\n",
      "- price: 1308.674\n",
      "  liquidity: 1000\n",
      "- price: 1308.634\n",
      "  liquidity: 1000\n",
      "- price: 1308.554\n",
      "  liquidity: 1000\n",
      "- price: 1308.454\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.025\n",
      "  liquidity: 1000\n",
      "- price: 1309.105\n",
      "  liquidity: 1000\n",
      "- price: 1309.145\n",
      "  liquidity: 1000\n",
      "- price: 1309.225\n",
      "  liquidity: 1000\n",
      "- price: 1309.325\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.154\n",
      "closeoutAsk: 1309.625\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:54.482638579Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.645\n",
      "  liquidity: 1000\n",
      "- price: 1308.565\n",
      "  liquidity: 1000\n",
      "- price: 1308.525\n",
      "  liquidity: 1000\n",
      "- price: 1308.445\n",
      "  liquidity: 1000\n",
      "- price: 1308.345\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.916\n",
      "  liquidity: 1000\n",
      "- price: 1308.996\n",
      "  liquidity: 1000\n",
      "- price: 1309.036\n",
      "  liquidity: 1000\n",
      "- price: 1309.116\n",
      "  liquidity: 1000\n",
      "- price: 1309.216\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.045\n",
      "closeoutAsk: 1309.516\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:54.776308705Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.617\n",
      "  liquidity: 1000\n",
      "- price: 1308.537\n",
      "  liquidity: 1000\n",
      "- price: 1308.497\n",
      "  liquidity: 1000\n",
      "- price: 1308.417\n",
      "  liquidity: 1000\n",
      "- price: 1308.317\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.919\n",
      "  liquidity: 1000\n",
      "- price: 1308.999\n",
      "  liquidity: 1000\n",
      "- price: 1309.039\n",
      "  liquidity: 1000\n",
      "- price: 1309.119\n",
      "  liquidity: 1000\n",
      "- price: 1309.219\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.017\n",
      "closeoutAsk: 1309.519\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:54.910871896Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.739\n",
      "  liquidity: 1000\n",
      "- price: 1308.659\n",
      "  liquidity: 1000\n",
      "- price: 1308.619\n",
      "  liquidity: 1000\n",
      "- price: 1308.539\n",
      "  liquidity: 1000\n",
      "- price: 1308.439\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.041\n",
      "  liquidity: 1000\n",
      "- price: 1309.121\n",
      "  liquidity: 1000\n",
      "- price: 1309.161\n",
      "  liquidity: 1000\n",
      "- price: 1309.241\n",
      "  liquidity: 1000\n",
      "- price: 1309.341\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.139\n",
      "closeoutAsk: 1309.641\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:55.941552468Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.642\n",
      "  liquidity: 1000\n",
      "- price: 1308.562\n",
      "  liquidity: 1000\n",
      "- price: 1308.522\n",
      "  liquidity: 1000\n",
      "- price: 1308.442\n",
      "  liquidity: 1000\n",
      "- price: 1308.342\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.924\n",
      "  liquidity: 1000\n",
      "- price: 1309.004\n",
      "  liquidity: 1000\n",
      "- price: 1309.044\n",
      "  liquidity: 1000\n",
      "- price: 1309.124\n",
      "  liquidity: 1000\n",
      "- price: 1309.224\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.042\n",
      "closeoutAsk: 1309.524\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:56.376956084Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.756\n",
      "  liquidity: 1000\n",
      "- price: 1308.676\n",
      "  liquidity: 1000\n",
      "- price: 1308.636\n",
      "  liquidity: 1000\n",
      "- price: 1308.556\n",
      "  liquidity: 1000\n",
      "- price: 1308.456\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.038\n",
      "  liquidity: 1000\n",
      "- price: 1309.118\n",
      "  liquidity: 1000\n",
      "- price: 1309.158\n",
      "  liquidity: 1000\n",
      "- price: 1309.238\n",
      "  liquidity: 1000\n",
      "- price: 1309.338\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.156\n",
      "closeoutAsk: 1309.638\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:56.586140203Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.647\n",
      "  liquidity: 1000\n",
      "- price: 1308.567\n",
      "  liquidity: 1000\n",
      "- price: 1308.527\n",
      "  liquidity: 1000\n",
      "- price: 1308.447\n",
      "  liquidity: 1000\n",
      "- price: 1308.347\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.929\n",
      "  liquidity: 1000\n",
      "- price: 1309.009\n",
      "  liquidity: 1000\n",
      "- price: 1309.049\n",
      "  liquidity: 1000\n",
      "- price: 1309.129\n",
      "  liquidity: 1000\n",
      "- price: 1309.229\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.047\n",
      "closeoutAsk: 1309.529\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:56.813060119Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.755\n",
      "  liquidity: 1000\n",
      "- price: 1308.675\n",
      "  liquidity: 1000\n",
      "- price: 1308.635\n",
      "  liquidity: 1000\n",
      "- price: 1308.555\n",
      "  liquidity: 1000\n",
      "- price: 1308.455\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.037\n",
      "  liquidity: 1000\n",
      "- price: 1309.117\n",
      "  liquidity: 1000\n",
      "- price: 1309.157\n",
      "  liquidity: 1000\n",
      "- price: 1309.237\n",
      "  liquidity: 1000\n",
      "- price: 1309.337\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.155\n",
      "closeoutAsk: 1309.637\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:12:58.660620263Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:12:59.765227819Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.644\n",
      "  liquidity: 1000\n",
      "- price: 1308.564\n",
      "  liquidity: 1000\n",
      "- price: 1308.524\n",
      "  liquidity: 1000\n",
      "- price: 1308.444\n",
      "  liquidity: 1000\n",
      "- price: 1308.344\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.926\n",
      "  liquidity: 1000\n",
      "- price: 1309.006\n",
      "  liquidity: 1000\n",
      "- price: 1309.046\n",
      "  liquidity: 1000\n",
      "- price: 1309.126\n",
      "  liquidity: 1000\n",
      "- price: 1309.226\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.044\n",
      "closeoutAsk: 1309.526\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:00.654770047Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.76\n",
      "  liquidity: 1000\n",
      "- price: 1308.68\n",
      "  liquidity: 1000\n",
      "- price: 1308.64\n",
      "  liquidity: 1000\n",
      "- price: 1308.56\n",
      "  liquidity: 1000\n",
      "- price: 1308.46\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.062\n",
      "  liquidity: 1000\n",
      "- price: 1309.142\n",
      "  liquidity: 1000\n",
      "- price: 1309.182\n",
      "  liquidity: 1000\n",
      "- price: 1309.262\n",
      "  liquidity: 1000\n",
      "- price: 1309.362\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.16\n",
      "closeoutAsk: 1309.662\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:13:03.680616451Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:03.907666507Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.763\n",
      "  liquidity: 1000\n",
      "- price: 1308.683\n",
      "  liquidity: 1000\n",
      "- price: 1308.643\n",
      "  liquidity: 1000\n",
      "- price: 1308.563\n",
      "  liquidity: 1000\n",
      "- price: 1308.463\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.047\n",
      "  liquidity: 1000\n",
      "- price: 1309.127\n",
      "  liquidity: 1000\n",
      "- price: 1309.167\n",
      "  liquidity: 1000\n",
      "- price: 1309.247\n",
      "  liquidity: 1000\n",
      "- price: 1309.347\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.163\n",
      "closeoutAsk: 1309.647\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:04.271240194Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.766\n",
      "  liquidity: 1000\n",
      "- price: 1308.686\n",
      "  liquidity: 1000\n",
      "- price: 1308.646\n",
      "  liquidity: 1000\n",
      "- price: 1308.566\n",
      "  liquidity: 1000\n",
      "- price: 1308.466\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.05\n",
      "  liquidity: 1000\n",
      "- price: 1309.13\n",
      "  liquidity: 1000\n",
      "- price: 1309.17\n",
      "  liquidity: 1000\n",
      "- price: 1309.25\n",
      "  liquidity: 1000\n",
      "- price: 1309.35\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.166\n",
      "closeoutAsk: 1309.65\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:04.466568928Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.768\n",
      "  liquidity: 1000\n",
      "- price: 1308.688\n",
      "  liquidity: 1000\n",
      "- price: 1308.648\n",
      "  liquidity: 1000\n",
      "- price: 1308.568\n",
      "  liquidity: 1000\n",
      "- price: 1308.468\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.052\n",
      "  liquidity: 1000\n",
      "- price: 1309.132\n",
      "  liquidity: 1000\n",
      "- price: 1309.172\n",
      "  liquidity: 1000\n",
      "- price: 1309.252\n",
      "  liquidity: 1000\n",
      "- price: 1309.352\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.168\n",
      "closeoutAsk: 1309.652\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:04.920533087Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.678\n",
      "  liquidity: 1000\n",
      "- price: 1308.598\n",
      "  liquidity: 1000\n",
      "- price: 1308.558\n",
      "  liquidity: 1000\n",
      "- price: 1308.478\n",
      "  liquidity: 1000\n",
      "- price: 1308.378\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.979\n",
      "  liquidity: 1000\n",
      "- price: 1309.059\n",
      "  liquidity: 1000\n",
      "- price: 1309.099\n",
      "  liquidity: 1000\n",
      "- price: 1309.179\n",
      "  liquidity: 1000\n",
      "- price: 1309.279\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.078\n",
      "closeoutAsk: 1309.579\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:05.057309333Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.803\n",
      "  liquidity: 1000\n",
      "- price: 1308.723\n",
      "  liquidity: 1000\n",
      "- price: 1308.683\n",
      "  liquidity: 1000\n",
      "- price: 1308.603\n",
      "  liquidity: 1000\n",
      "- price: 1308.503\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.12\n",
      "  liquidity: 1000\n",
      "- price: 1309.2\n",
      "  liquidity: 1000\n",
      "- price: 1309.24\n",
      "  liquidity: 1000\n",
      "- price: 1309.32\n",
      "  liquidity: 1000\n",
      "- price: 1309.42\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.203\n",
      "closeoutAsk: 1309.72\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:05.312270539Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.669\n",
      "  liquidity: 1000\n",
      "- price: 1308.589\n",
      "  liquidity: 1000\n",
      "- price: 1308.549\n",
      "  liquidity: 1000\n",
      "- price: 1308.469\n",
      "  liquidity: 1000\n",
      "- price: 1308.369\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.998\n",
      "  liquidity: 1000\n",
      "- price: 1309.078\n",
      "  liquidity: 1000\n",
      "- price: 1309.118\n",
      "  liquidity: 1000\n",
      "- price: 1309.198\n",
      "  liquidity: 1000\n",
      "- price: 1309.298\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.069\n",
      "closeoutAsk: 1309.598\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:05.685593736Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.838\n",
      "  liquidity: 1000\n",
      "- price: 1308.758\n",
      "  liquidity: 1000\n",
      "- price: 1308.718\n",
      "  liquidity: 1000\n",
      "- price: 1308.638\n",
      "  liquidity: 1000\n",
      "- price: 1308.538\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.15\n",
      "  liquidity: 1000\n",
      "- price: 1309.23\n",
      "  liquidity: 1000\n",
      "- price: 1309.27\n",
      "  liquidity: 1000\n",
      "- price: 1309.35\n",
      "  liquidity: 1000\n",
      "- price: 1309.45\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.238\n",
      "closeoutAsk: 1309.75\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:05.892439631Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.849\n",
      "  liquidity: 1000\n",
      "- price: 1308.769\n",
      "  liquidity: 1000\n",
      "- price: 1308.729\n",
      "  liquidity: 1000\n",
      "- price: 1308.649\n",
      "  liquidity: 1000\n",
      "- price: 1308.549\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.13\n",
      "  liquidity: 1000\n",
      "- price: 1309.21\n",
      "  liquidity: 1000\n",
      "- price: 1309.25\n",
      "  liquidity: 1000\n",
      "- price: 1309.33\n",
      "  liquidity: 1000\n",
      "- price: 1309.43\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.249\n",
      "closeoutAsk: 1309.73\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:06.169255114Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.734\n",
      "  liquidity: 1000\n",
      "- price: 1308.654\n",
      "  liquidity: 1000\n",
      "- price: 1308.614\n",
      "  liquidity: 1000\n",
      "- price: 1308.534\n",
      "  liquidity: 1000\n",
      "- price: 1308.434\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.015\n",
      "  liquidity: 1000\n",
      "- price: 1309.095\n",
      "  liquidity: 1000\n",
      "- price: 1309.135\n",
      "  liquidity: 1000\n",
      "- price: 1309.215\n",
      "  liquidity: 1000\n",
      "- price: 1309.315\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.134\n",
      "closeoutAsk: 1309.615\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:06.872144879Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.848\n",
      "  liquidity: 1000\n",
      "- price: 1308.768\n",
      "  liquidity: 1000\n",
      "- price: 1308.728\n",
      "  liquidity: 1000\n",
      "- price: 1308.648\n",
      "  liquidity: 1000\n",
      "- price: 1308.548\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.129\n",
      "  liquidity: 1000\n",
      "- price: 1309.209\n",
      "  liquidity: 1000\n",
      "- price: 1309.249\n",
      "  liquidity: 1000\n",
      "- price: 1309.329\n",
      "  liquidity: 1000\n",
      "- price: 1309.429\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.248\n",
      "closeoutAsk: 1309.729\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:07.169212719Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.748\n",
      "  liquidity: 1000\n",
      "- price: 1308.668\n",
      "  liquidity: 1000\n",
      "- price: 1308.628\n",
      "  liquidity: 1000\n",
      "- price: 1308.548\n",
      "  liquidity: 1000\n",
      "- price: 1308.448\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.011\n",
      "  liquidity: 1000\n",
      "- price: 1309.091\n",
      "  liquidity: 1000\n",
      "- price: 1309.131\n",
      "  liquidity: 1000\n",
      "- price: 1309.211\n",
      "  liquidity: 1000\n",
      "- price: 1309.311\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.148\n",
      "closeoutAsk: 1309.611\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:07.804239296Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.837\n",
      "  liquidity: 1000\n",
      "- price: 1308.757\n",
      "  liquidity: 1000\n",
      "- price: 1308.717\n",
      "  liquidity: 1000\n",
      "- price: 1308.637\n",
      "  liquidity: 1000\n",
      "- price: 1308.537\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.131\n",
      "  liquidity: 1000\n",
      "- price: 1309.211\n",
      "  liquidity: 1000\n",
      "- price: 1309.251\n",
      "  liquidity: 1000\n",
      "- price: 1309.331\n",
      "  liquidity: 1000\n",
      "- price: 1309.431\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.237\n",
      "closeoutAsk: 1309.731\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:08.273812674Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.851\n",
      "  liquidity: 1000\n",
      "- price: 1308.771\n",
      "  liquidity: 1000\n",
      "- price: 1308.731\n",
      "  liquidity: 1000\n",
      "- price: 1308.651\n",
      "  liquidity: 1000\n",
      "- price: 1308.551\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.118\n",
      "  liquidity: 1000\n",
      "- price: 1309.198\n",
      "  liquidity: 1000\n",
      "- price: 1309.238\n",
      "  liquidity: 1000\n",
      "- price: 1309.318\n",
      "  liquidity: 1000\n",
      "- price: 1309.418\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.251\n",
      "closeoutAsk: 1309.718\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:13:08.695801882Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:09.144222280Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.841\n",
      "  liquidity: 1000\n",
      "- price: 1308.761\n",
      "  liquidity: 1000\n",
      "- price: 1308.721\n",
      "  liquidity: 1000\n",
      "- price: 1308.641\n",
      "  liquidity: 1000\n",
      "- price: 1308.541\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.144\n",
      "  liquidity: 1000\n",
      "- price: 1309.224\n",
      "  liquidity: 1000\n",
      "- price: 1309.264\n",
      "  liquidity: 1000\n",
      "- price: 1309.344\n",
      "  liquidity: 1000\n",
      "- price: 1309.444\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.241\n",
      "closeoutAsk: 1309.744\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:09.821206412Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.845\n",
      "  liquidity: 1000\n",
      "- price: 1308.765\n",
      "  liquidity: 1000\n",
      "- price: 1308.725\n",
      "  liquidity: 1000\n",
      "- price: 1308.645\n",
      "  liquidity: 1000\n",
      "- price: 1308.545\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.148\n",
      "  liquidity: 1000\n",
      "- price: 1309.228\n",
      "  liquidity: 1000\n",
      "- price: 1309.268\n",
      "  liquidity: 1000\n",
      "- price: 1309.348\n",
      "  liquidity: 1000\n",
      "- price: 1309.448\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.245\n",
      "closeoutAsk: 1309.748\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:10.058514866Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.723\n",
      "  liquidity: 1000\n",
      "- price: 1308.643\n",
      "  liquidity: 1000\n",
      "- price: 1308.603\n",
      "  liquidity: 1000\n",
      "- price: 1308.523\n",
      "  liquidity: 1000\n",
      "- price: 1308.423\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.026\n",
      "  liquidity: 1000\n",
      "- price: 1309.106\n",
      "  liquidity: 1000\n",
      "- price: 1309.146\n",
      "  liquidity: 1000\n",
      "- price: 1309.226\n",
      "  liquidity: 1000\n",
      "- price: 1309.326\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.123\n",
      "closeoutAsk: 1309.626\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:10.414546309Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.675\n",
      "  liquidity: 1000\n",
      "- price: 1308.595\n",
      "  liquidity: 1000\n",
      "- price: 1308.555\n",
      "  liquidity: 1000\n",
      "- price: 1308.475\n",
      "  liquidity: 1000\n",
      "- price: 1308.375\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.986\n",
      "  liquidity: 1000\n",
      "- price: 1309.066\n",
      "  liquidity: 1000\n",
      "- price: 1309.106\n",
      "  liquidity: 1000\n",
      "- price: 1309.186\n",
      "  liquidity: 1000\n",
      "- price: 1309.286\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.075\n",
      "closeoutAsk: 1309.586\n"
     ]
    },
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:10.480796105Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.803\n",
      "  liquidity: 1000\n",
      "- price: 1308.723\n",
      "  liquidity: 1000\n",
      "- price: 1308.683\n",
      "  liquidity: 1000\n",
      "- price: 1308.603\n",
      "  liquidity: 1000\n",
      "- price: 1308.503\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.114\n",
      "  liquidity: 1000\n",
      "- price: 1309.194\n",
      "  liquidity: 1000\n",
      "- price: 1309.234\n",
      "  liquidity: 1000\n",
      "- price: 1309.314\n",
      "  liquidity: 1000\n",
      "- price: 1309.414\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.203\n",
      "closeoutAsk: 1309.714\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:10.899383376Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.805\n",
      "  liquidity: 1000\n",
      "- price: 1308.725\n",
      "  liquidity: 1000\n",
      "- price: 1308.685\n",
      "  liquidity: 1000\n",
      "- price: 1308.605\n",
      "  liquidity: 1000\n",
      "- price: 1308.505\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.128\n",
      "  liquidity: 1000\n",
      "- price: 1309.208\n",
      "  liquidity: 1000\n",
      "- price: 1309.248\n",
      "  liquidity: 1000\n",
      "- price: 1309.328\n",
      "  liquidity: 1000\n",
      "- price: 1309.428\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.205\n",
      "closeoutAsk: 1309.728\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:10.999329876Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.675\n",
      "  liquidity: 1000\n",
      "- price: 1308.595\n",
      "  liquidity: 1000\n",
      "- price: 1308.555\n",
      "  liquidity: 1000\n",
      "- price: 1308.475\n",
      "  liquidity: 1000\n",
      "- price: 1308.375\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.998\n",
      "  liquidity: 1000\n",
      "- price: 1309.078\n",
      "  liquidity: 1000\n",
      "- price: 1309.118\n",
      "  liquidity: 1000\n",
      "- price: 1309.198\n",
      "  liquidity: 1000\n",
      "- price: 1309.298\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.075\n",
      "closeoutAsk: 1309.598\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:11.698584030Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.671\n",
      "  liquidity: 1000\n",
      "- price: 1308.591\n",
      "  liquidity: 1000\n",
      "- price: 1308.551\n",
      "  liquidity: 1000\n",
      "- price: 1308.471\n",
      "  liquidity: 1000\n",
      "- price: 1308.371\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.994\n",
      "  liquidity: 1000\n",
      "- price: 1309.074\n",
      "  liquidity: 1000\n",
      "- price: 1309.114\n",
      "  liquidity: 1000\n",
      "- price: 1309.194\n",
      "  liquidity: 1000\n",
      "- price: 1309.294\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.071\n",
      "closeoutAsk: 1309.594\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:11.897624355Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.688\n",
      "  liquidity: 1000\n",
      "- price: 1308.608\n",
      "  liquidity: 1000\n",
      "- price: 1308.568\n",
      "  liquidity: 1000\n",
      "- price: 1308.488\n",
      "  liquidity: 1000\n",
      "- price: 1308.388\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.0\n",
      "  liquidity: 1000\n",
      "- price: 1309.08\n",
      "  liquidity: 1000\n",
      "- price: 1309.12\n",
      "  liquidity: 1000\n",
      "- price: 1309.2\n",
      "  liquidity: 1000\n",
      "- price: 1309.3\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.088\n",
      "closeoutAsk: 1309.6\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:13:13.715357338Z'\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:13:18.733673443Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:22.896173827Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.554\n",
      "  liquidity: 1000\n",
      "- price: 1308.474\n",
      "  liquidity: 1000\n",
      "- price: 1308.434\n",
      "  liquidity: 1000\n",
      "- price: 1308.354\n",
      "  liquidity: 1000\n",
      "- price: 1308.254\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.887\n",
      "  liquidity: 1000\n",
      "- price: 1308.967\n",
      "  liquidity: 1000\n",
      "- price: 1309.007\n",
      "  liquidity: 1000\n",
      "- price: 1309.087\n",
      "  liquidity: 1000\n",
      "- price: 1309.187\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.954\n",
      "closeoutAsk: 1309.487\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:23.157325868Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.559\n",
      "  liquidity: 1000\n",
      "- price: 1308.479\n",
      "  liquidity: 1000\n",
      "- price: 1308.439\n",
      "  liquidity: 1000\n",
      "- price: 1308.359\n",
      "  liquidity: 1000\n",
      "- price: 1308.259\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.848\n",
      "  liquidity: 1000\n",
      "- price: 1308.928\n",
      "  liquidity: 1000\n",
      "- price: 1308.968\n",
      "  liquidity: 1000\n",
      "- price: 1309.048\n",
      "  liquidity: 1000\n",
      "- price: 1309.148\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.959\n",
      "closeoutAsk: 1309.448\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:13:23.749652570Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:23.961165838Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.558\n",
      "  liquidity: 1000\n",
      "- price: 1308.478\n",
      "  liquidity: 1000\n",
      "- price: 1308.438\n",
      "  liquidity: 1000\n",
      "- price: 1308.358\n",
      "  liquidity: 1000\n",
      "- price: 1308.258\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.847\n",
      "  liquidity: 1000\n",
      "- price: 1308.927\n",
      "  liquidity: 1000\n",
      "- price: 1308.967\n",
      "  liquidity: 1000\n",
      "- price: 1309.047\n",
      "  liquidity: 1000\n",
      "- price: 1309.147\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.958\n",
      "closeoutAsk: 1309.447\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:24.190470425Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.67\n",
      "  liquidity: 1000\n",
      "- price: 1308.59\n",
      "  liquidity: 1000\n",
      "- price: 1308.55\n",
      "  liquidity: 1000\n",
      "- price: 1308.47\n",
      "  liquidity: 1000\n",
      "- price: 1308.37\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.989\n",
      "  liquidity: 1000\n",
      "- price: 1309.069\n",
      "  liquidity: 1000\n",
      "- price: 1309.109\n",
      "  liquidity: 1000\n",
      "- price: 1309.189\n",
      "  liquidity: 1000\n",
      "- price: 1309.289\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.07\n",
      "closeoutAsk: 1309.589\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:24.619751783Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.542\n",
      "  liquidity: 1000\n",
      "- price: 1308.462\n",
      "  liquidity: 1000\n",
      "- price: 1308.422\n",
      "  liquidity: 1000\n",
      "- price: 1308.342\n",
      "  liquidity: 1000\n",
      "- price: 1308.242\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.861\n",
      "  liquidity: 1000\n",
      "- price: 1308.941\n",
      "  liquidity: 1000\n",
      "- price: 1308.981\n",
      "  liquidity: 1000\n",
      "- price: 1309.061\n",
      "  liquidity: 1000\n",
      "- price: 1309.161\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.942\n",
      "closeoutAsk: 1309.461\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:26.156683994Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.534\n",
      "  liquidity: 1000\n",
      "- price: 1308.454\n",
      "  liquidity: 1000\n",
      "- price: 1308.414\n",
      "  liquidity: 1000\n",
      "- price: 1308.334\n",
      "  liquidity: 1000\n",
      "- price: 1308.234\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.864\n",
      "  liquidity: 1000\n",
      "- price: 1308.944\n",
      "  liquidity: 1000\n",
      "- price: 1308.984\n",
      "  liquidity: 1000\n",
      "- price: 1309.064\n",
      "  liquidity: 1000\n",
      "- price: 1309.164\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.934\n",
      "closeoutAsk: 1309.464\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:26.753947884Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.704\n",
      "  liquidity: 1000\n",
      "- price: 1308.624\n",
      "  liquidity: 1000\n",
      "- price: 1308.584\n",
      "  liquidity: 1000\n",
      "- price: 1308.504\n",
      "  liquidity: 1000\n",
      "- price: 1308.404\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.036\n",
      "  liquidity: 1000\n",
      "- price: 1309.116\n",
      "  liquidity: 1000\n",
      "- price: 1309.156\n",
      "  liquidity: 1000\n",
      "- price: 1309.236\n",
      "  liquidity: 1000\n",
      "- price: 1309.336\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.104\n",
      "closeoutAsk: 1309.636\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:26.985444076Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.741\n",
      "  liquidity: 1000\n",
      "- price: 1308.661\n",
      "  liquidity: 1000\n",
      "- price: 1308.621\n",
      "  liquidity: 1000\n",
      "- price: 1308.541\n",
      "  liquidity: 1000\n",
      "- price: 1308.441\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.044\n",
      "  liquidity: 1000\n",
      "- price: 1309.124\n",
      "  liquidity: 1000\n",
      "- price: 1309.164\n",
      "  liquidity: 1000\n",
      "- price: 1309.244\n",
      "  liquidity: 1000\n",
      "- price: 1309.344\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.141\n",
      "closeoutAsk: 1309.644\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:27.137497044Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.745\n",
      "  liquidity: 1000\n",
      "- price: 1308.665\n",
      "  liquidity: 1000\n",
      "- price: 1308.625\n",
      "  liquidity: 1000\n",
      "- price: 1308.545\n",
      "  liquidity: 1000\n",
      "- price: 1308.445\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.068\n",
      "  liquidity: 1000\n",
      "- price: 1309.148\n",
      "  liquidity: 1000\n",
      "- price: 1309.188\n",
      "  liquidity: 1000\n",
      "- price: 1309.268\n",
      "  liquidity: 1000\n",
      "- price: 1309.368\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.145\n",
      "closeoutAsk: 1309.668\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:13:28.762537504Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:29.502894314Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.574\n",
      "  liquidity: 1000\n",
      "- price: 1308.494\n",
      "  liquidity: 1000\n",
      "- price: 1308.454\n",
      "  liquidity: 1000\n",
      "- price: 1308.374\n",
      "  liquidity: 1000\n",
      "- price: 1308.274\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.906\n",
      "  liquidity: 1000\n",
      "- price: 1308.986\n",
      "  liquidity: 1000\n",
      "- price: 1309.026\n",
      "  liquidity: 1000\n",
      "- price: 1309.106\n",
      "  liquidity: 1000\n",
      "- price: 1309.206\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.974\n",
      "closeoutAsk: 1309.506\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:29.687365282Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.708\n",
      "  liquidity: 1000\n",
      "- price: 1308.628\n",
      "  liquidity: 1000\n",
      "- price: 1308.588\n",
      "  liquidity: 1000\n",
      "- price: 1308.508\n",
      "  liquidity: 1000\n",
      "- price: 1308.408\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.023\n",
      "  liquidity: 1000\n",
      "- price: 1309.103\n",
      "  liquidity: 1000\n",
      "- price: 1309.143\n",
      "  liquidity: 1000\n",
      "- price: 1309.223\n",
      "  liquidity: 1000\n",
      "- price: 1309.323\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.108\n",
      "closeoutAsk: 1309.623\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:30.036490786Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.582\n",
      "  liquidity: 1000\n",
      "- price: 1308.502\n",
      "  liquidity: 1000\n",
      "- price: 1308.462\n",
      "  liquidity: 1000\n",
      "- price: 1308.382\n",
      "  liquidity: 1000\n",
      "- price: 1308.282\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.897\n",
      "  liquidity: 1000\n",
      "- price: 1308.977\n",
      "  liquidity: 1000\n",
      "- price: 1309.017\n",
      "  liquidity: 1000\n",
      "- price: 1309.097\n",
      "  liquidity: 1000\n",
      "- price: 1309.197\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.982\n",
      "closeoutAsk: 1309.497\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:33.244786920Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.549\n",
      "  liquidity: 1000\n",
      "- price: 1308.469\n",
      "  liquidity: 1000\n",
      "- price: 1308.429\n",
      "  liquidity: 1000\n",
      "- price: 1308.349\n",
      "  liquidity: 1000\n",
      "- price: 1308.249\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.869\n",
      "  liquidity: 1000\n",
      "- price: 1308.949\n",
      "  liquidity: 1000\n",
      "- price: 1308.989\n",
      "  liquidity: 1000\n",
      "- price: 1309.069\n",
      "  liquidity: 1000\n",
      "- price: 1309.169\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.949\n",
      "closeoutAsk: 1309.469\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:33.283395141Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.559\n",
      "  liquidity: 1000\n",
      "- price: 1308.479\n",
      "  liquidity: 1000\n",
      "- price: 1308.439\n",
      "  liquidity: 1000\n",
      "- price: 1308.359\n",
      "  liquidity: 1000\n",
      "- price: 1308.259\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.865\n",
      "  liquidity: 1000\n",
      "- price: 1308.945\n",
      "  liquidity: 1000\n",
      "- price: 1308.985\n",
      "  liquidity: 1000\n",
      "- price: 1309.065\n",
      "  liquidity: 1000\n",
      "- price: 1309.165\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.959\n",
      "closeoutAsk: 1309.465\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:13:33.774897069Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:33.841881651Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.678\n",
      "  liquidity: 1000\n",
      "- price: 1308.598\n",
      "  liquidity: 1000\n",
      "- price: 1308.558\n",
      "  liquidity: 1000\n",
      "- price: 1308.478\n",
      "  liquidity: 1000\n",
      "- price: 1308.378\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.984\n",
      "  liquidity: 1000\n",
      "- price: 1309.064\n",
      "  liquidity: 1000\n",
      "- price: 1309.104\n",
      "  liquidity: 1000\n",
      "- price: 1309.184\n",
      "  liquidity: 1000\n",
      "- price: 1309.284\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.078\n",
      "closeoutAsk: 1309.584\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:34.348586749Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.553\n",
      "  liquidity: 1000\n",
      "- price: 1308.473\n",
      "  liquidity: 1000\n",
      "- price: 1308.433\n",
      "  liquidity: 1000\n",
      "- price: 1308.353\n",
      "  liquidity: 1000\n",
      "- price: 1308.253\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.859\n",
      "  liquidity: 1000\n",
      "- price: 1308.939\n",
      "  liquidity: 1000\n",
      "- price: 1308.979\n",
      "  liquidity: 1000\n",
      "- price: 1309.059\n",
      "  liquidity: 1000\n",
      "- price: 1309.159\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.953\n",
      "closeoutAsk: 1309.459\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:35.753937110Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.675\n",
      "  liquidity: 1000\n",
      "- price: 1308.595\n",
      "  liquidity: 1000\n",
      "- price: 1308.555\n",
      "  liquidity: 1000\n",
      "- price: 1308.475\n",
      "  liquidity: 1000\n",
      "- price: 1308.375\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.981\n",
      "  liquidity: 1000\n",
      "- price: 1309.061\n",
      "  liquidity: 1000\n",
      "- price: 1309.101\n",
      "  liquidity: 1000\n",
      "- price: 1309.181\n",
      "  liquidity: 1000\n",
      "- price: 1309.281\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.075\n",
      "closeoutAsk: 1309.581\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:37.495078119Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.551\n",
      "  liquidity: 1000\n",
      "- price: 1308.471\n",
      "  liquidity: 1000\n",
      "- price: 1308.431\n",
      "  liquidity: 1000\n",
      "- price: 1308.351\n",
      "  liquidity: 1000\n",
      "- price: 1308.251\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.857\n",
      "  liquidity: 1000\n",
      "- price: 1308.937\n",
      "  liquidity: 1000\n",
      "- price: 1308.977\n",
      "  liquidity: 1000\n",
      "- price: 1309.057\n",
      "  liquidity: 1000\n",
      "- price: 1309.157\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.951\n",
      "closeoutAsk: 1309.457\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:13:38.781653584Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:39.198674980Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.665\n",
      "  liquidity: 1000\n",
      "- price: 1308.585\n",
      "  liquidity: 1000\n",
      "- price: 1308.545\n",
      "  liquidity: 1000\n",
      "- price: 1308.465\n",
      "  liquidity: 1000\n",
      "- price: 1308.365\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.966\n",
      "  liquidity: 1000\n",
      "- price: 1309.046\n",
      "  liquidity: 1000\n",
      "- price: 1309.086\n",
      "  liquidity: 1000\n",
      "- price: 1309.166\n",
      "  liquidity: 1000\n",
      "- price: 1309.266\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.065\n",
      "closeoutAsk: 1309.566\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:39.636241175Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.544\n",
      "  liquidity: 1000\n",
      "- price: 1308.464\n",
      "  liquidity: 1000\n",
      "- price: 1308.424\n",
      "  liquidity: 1000\n",
      "- price: 1308.344\n",
      "  liquidity: 1000\n",
      "- price: 1308.244\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.845\n",
      "  liquidity: 1000\n",
      "- price: 1308.925\n",
      "  liquidity: 1000\n",
      "- price: 1308.965\n",
      "  liquidity: 1000\n",
      "- price: 1309.045\n",
      "  liquidity: 1000\n",
      "- price: 1309.145\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.944\n",
      "closeoutAsk: 1309.445\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:43.416072303Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.664\n",
      "  liquidity: 1000\n",
      "- price: 1308.584\n",
      "  liquidity: 1000\n",
      "- price: 1308.544\n",
      "  liquidity: 1000\n",
      "- price: 1308.464\n",
      "  liquidity: 1000\n",
      "- price: 1308.364\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.965\n",
      "  liquidity: 1000\n",
      "- price: 1309.045\n",
      "  liquidity: 1000\n",
      "- price: 1309.085\n",
      "  liquidity: 1000\n",
      "- price: 1309.165\n",
      "  liquidity: 1000\n",
      "- price: 1309.265\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.064\n",
      "closeoutAsk: 1309.565\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:13:43.793883768Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:44.788241771Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.543\n",
      "  liquidity: 1000\n",
      "- price: 1308.463\n",
      "  liquidity: 1000\n",
      "- price: 1308.423\n",
      "  liquidity: 1000\n",
      "- price: 1308.343\n",
      "  liquidity: 1000\n",
      "- price: 1308.243\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.843\n",
      "  liquidity: 1000\n",
      "- price: 1308.923\n",
      "  liquidity: 1000\n",
      "- price: 1308.963\n",
      "  liquidity: 1000\n",
      "- price: 1309.043\n",
      "  liquidity: 1000\n",
      "- price: 1309.143\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.943\n",
      "closeoutAsk: 1309.443\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:45.272861737Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.674\n",
      "  liquidity: 1000\n",
      "- price: 1308.594\n",
      "  liquidity: 1000\n",
      "- price: 1308.554\n",
      "  liquidity: 1000\n",
      "- price: 1308.474\n",
      "  liquidity: 1000\n",
      "- price: 1308.374\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.945\n",
      "  liquidity: 1000\n",
      "- price: 1309.025\n",
      "  liquidity: 1000\n",
      "- price: 1309.065\n",
      "  liquidity: 1000\n",
      "- price: 1309.145\n",
      "  liquidity: 1000\n",
      "- price: 1309.245\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.074\n",
      "closeoutAsk: 1309.545\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:45.540775203Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.596\n",
      "  liquidity: 1000\n",
      "- price: 1308.516\n",
      "  liquidity: 1000\n",
      "- price: 1308.476\n",
      "  liquidity: 1000\n",
      "- price: 1308.396\n",
      "  liquidity: 1000\n",
      "- price: 1308.296\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.896\n",
      "  liquidity: 1000\n",
      "- price: 1308.976\n",
      "  liquidity: 1000\n",
      "- price: 1309.016\n",
      "  liquidity: 1000\n",
      "- price: 1309.096\n",
      "  liquidity: 1000\n",
      "- price: 1309.196\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.996\n",
      "closeoutAsk: 1309.496\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:46.172032161Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.478\n",
      "  liquidity: 1000\n",
      "- price: 1308.398\n",
      "  liquidity: 1000\n",
      "- price: 1308.358\n",
      "  liquidity: 1000\n",
      "- price: 1308.278\n",
      "  liquidity: 1000\n",
      "- price: 1308.178\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.778\n",
      "  liquidity: 1000\n",
      "- price: 1308.858\n",
      "  liquidity: 1000\n",
      "- price: 1308.898\n",
      "  liquidity: 1000\n",
      "- price: 1308.978\n",
      "  liquidity: 1000\n",
      "- price: 1309.078\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.878\n",
      "closeoutAsk: 1309.378\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:47.148217108Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.598\n",
      "  liquidity: 1000\n",
      "- price: 1308.518\n",
      "  liquidity: 1000\n",
      "- price: 1308.478\n",
      "  liquidity: 1000\n",
      "- price: 1308.398\n",
      "  liquidity: 1000\n",
      "- price: 1308.298\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.898\n",
      "  liquidity: 1000\n",
      "- price: 1308.978\n",
      "  liquidity: 1000\n",
      "- price: 1309.018\n",
      "  liquidity: 1000\n",
      "- price: 1309.098\n",
      "  liquidity: 1000\n",
      "- price: 1309.198\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.998\n",
      "closeoutAsk: 1309.498\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:47.940149515Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.475\n",
      "  liquidity: 1000\n",
      "- price: 1308.395\n",
      "  liquidity: 1000\n",
      "- price: 1308.355\n",
      "  liquidity: 1000\n",
      "- price: 1308.275\n",
      "  liquidity: 1000\n",
      "- price: 1308.175\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.774\n",
      "  liquidity: 1000\n",
      "- price: 1308.854\n",
      "  liquidity: 1000\n",
      "- price: 1308.894\n",
      "  liquidity: 1000\n",
      "- price: 1308.974\n",
      "  liquidity: 1000\n",
      "- price: 1309.074\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.875\n",
      "closeoutAsk: 1309.374\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:48.259546869Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.598\n",
      "  liquidity: 1000\n",
      "- price: 1308.518\n",
      "  liquidity: 1000\n",
      "- price: 1308.478\n",
      "  liquidity: 1000\n",
      "- price: 1308.398\n",
      "  liquidity: 1000\n",
      "- price: 1308.298\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.897\n",
      "  liquidity: 1000\n",
      "- price: 1308.977\n",
      "  liquidity: 1000\n",
      "- price: 1309.017\n",
      "  liquidity: 1000\n",
      "- price: 1309.097\n",
      "  liquidity: 1000\n",
      "- price: 1309.197\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.998\n",
      "closeoutAsk: 1309.497\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:48.561745141Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.629\n",
      "  liquidity: 1000\n",
      "- price: 1308.549\n",
      "  liquidity: 1000\n",
      "- price: 1308.509\n",
      "  liquidity: 1000\n",
      "- price: 1308.429\n",
      "  liquidity: 1000\n",
      "- price: 1308.329\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.964\n",
      "  liquidity: 1000\n",
      "- price: 1309.044\n",
      "  liquidity: 1000\n",
      "- price: 1309.084\n",
      "  liquidity: 1000\n",
      "- price: 1309.164\n",
      "  liquidity: 1000\n",
      "- price: 1309.264\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.029\n",
      "closeoutAsk: 1309.564\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:48.609347753Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.654\n",
      "  liquidity: 1000\n",
      "- price: 1308.574\n",
      "  liquidity: 1000\n",
      "- price: 1308.534\n",
      "  liquidity: 1000\n",
      "- price: 1308.454\n",
      "  liquidity: 1000\n",
      "- price: 1308.354\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.951\n",
      "  liquidity: 1000\n",
      "- price: 1309.031\n",
      "  liquidity: 1000\n",
      "- price: 1309.071\n",
      "  liquidity: 1000\n",
      "- price: 1309.151\n",
      "  liquidity: 1000\n",
      "- price: 1309.251\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.054\n",
      "closeoutAsk: 1309.551\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:13:48.818038266Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:48.834384553Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.674\n",
      "  liquidity: 1000\n",
      "- price: 1308.594\n",
      "  liquidity: 1000\n",
      "- price: 1308.554\n",
      "  liquidity: 1000\n",
      "- price: 1308.474\n",
      "  liquidity: 1000\n",
      "- price: 1308.374\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.945\n",
      "  liquidity: 1000\n",
      "- price: 1309.025\n",
      "  liquidity: 1000\n",
      "- price: 1309.065\n",
      "  liquidity: 1000\n",
      "- price: 1309.145\n",
      "  liquidity: 1000\n",
      "- price: 1309.245\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.074\n",
      "closeoutAsk: 1309.545\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:49.764807256Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.552\n",
      "  liquidity: 1000\n",
      "- price: 1308.472\n",
      "  liquidity: 1000\n",
      "- price: 1308.432\n",
      "  liquidity: 1000\n",
      "- price: 1308.352\n",
      "  liquidity: 1000\n",
      "- price: 1308.252\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.841\n",
      "  liquidity: 1000\n",
      "- price: 1308.921\n",
      "  liquidity: 1000\n",
      "- price: 1308.961\n",
      "  liquidity: 1000\n",
      "- price: 1309.041\n",
      "  liquidity: 1000\n",
      "- price: 1309.141\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.952\n",
      "closeoutAsk: 1309.441\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:50.908393745Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.672\n",
      "  liquidity: 1000\n",
      "- price: 1308.592\n",
      "  liquidity: 1000\n",
      "- price: 1308.552\n",
      "  liquidity: 1000\n",
      "- price: 1308.472\n",
      "  liquidity: 1000\n",
      "- price: 1308.372\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.959\n",
      "  liquidity: 1000\n",
      "- price: 1309.039\n",
      "  liquidity: 1000\n",
      "- price: 1309.079\n",
      "  liquidity: 1000\n",
      "- price: 1309.159\n",
      "  liquidity: 1000\n",
      "- price: 1309.259\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.072\n",
      "closeoutAsk: 1309.559\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:51.289399729Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.675\n",
      "  liquidity: 1000\n",
      "- price: 1308.595\n",
      "  liquidity: 1000\n",
      "- price: 1308.555\n",
      "  liquidity: 1000\n",
      "- price: 1308.475\n",
      "  liquidity: 1000\n",
      "- price: 1308.375\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.95\n",
      "  liquidity: 1000\n",
      "- price: 1309.03\n",
      "  liquidity: 1000\n",
      "- price: 1309.07\n",
      "  liquidity: 1000\n",
      "- price: 1309.15\n",
      "  liquidity: 1000\n",
      "- price: 1309.25\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.075\n",
      "closeoutAsk: 1309.55\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:51.508511197Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.567\n",
      "  liquidity: 1000\n",
      "- price: 1308.487\n",
      "  liquidity: 1000\n",
      "- price: 1308.447\n",
      "  liquidity: 1000\n",
      "- price: 1308.367\n",
      "  liquidity: 1000\n",
      "- price: 1308.267\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.842\n",
      "  liquidity: 1000\n",
      "- price: 1308.922\n",
      "  liquidity: 1000\n",
      "- price: 1308.962\n",
      "  liquidity: 1000\n",
      "- price: 1309.042\n",
      "  liquidity: 1000\n",
      "- price: 1309.142\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.967\n",
      "closeoutAsk: 1309.442\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:51.613341867Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.552\n",
      "  liquidity: 1000\n",
      "- price: 1308.472\n",
      "  liquidity: 1000\n",
      "- price: 1308.432\n",
      "  liquidity: 1000\n",
      "- price: 1308.352\n",
      "  liquidity: 1000\n",
      "- price: 1308.252\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.841\n",
      "  liquidity: 1000\n",
      "- price: 1308.921\n",
      "  liquidity: 1000\n",
      "- price: 1308.961\n",
      "  liquidity: 1000\n",
      "- price: 1309.041\n",
      "  liquidity: 1000\n",
      "- price: 1309.141\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.952\n",
      "closeoutAsk: 1309.441\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:53.332484239Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.669\n",
      "  liquidity: 1000\n",
      "- price: 1308.589\n",
      "  liquidity: 1000\n",
      "- price: 1308.549\n",
      "  liquidity: 1000\n",
      "- price: 1308.469\n",
      "  liquidity: 1000\n",
      "- price: 1308.369\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.958\n",
      "  liquidity: 1000\n",
      "- price: 1309.038\n",
      "  liquidity: 1000\n",
      "- price: 1309.078\n",
      "  liquidity: 1000\n",
      "- price: 1309.158\n",
      "  liquidity: 1000\n",
      "- price: 1309.258\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.069\n",
      "closeoutAsk: 1309.558\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:13:53.835524852Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:53.872159697Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.556\n",
      "  liquidity: 1000\n",
      "- price: 1308.476\n",
      "  liquidity: 1000\n",
      "- price: 1308.436\n",
      "  liquidity: 1000\n",
      "- price: 1308.356\n",
      "  liquidity: 1000\n",
      "- price: 1308.256\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.845\n",
      "  liquidity: 1000\n",
      "- price: 1308.925\n",
      "  liquidity: 1000\n",
      "- price: 1308.965\n",
      "  liquidity: 1000\n",
      "- price: 1309.045\n",
      "  liquidity: 1000\n",
      "- price: 1309.145\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.956\n",
      "closeoutAsk: 1309.445\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:55.316738688Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.691\n",
      "  liquidity: 1000\n",
      "- price: 1308.611\n",
      "  liquidity: 1000\n",
      "- price: 1308.571\n",
      "  liquidity: 1000\n",
      "- price: 1308.491\n",
      "  liquidity: 1000\n",
      "- price: 1308.391\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.941\n",
      "  liquidity: 1000\n",
      "- price: 1309.021\n",
      "  liquidity: 1000\n",
      "- price: 1309.061\n",
      "  liquidity: 1000\n",
      "- price: 1309.141\n",
      "  liquidity: 1000\n",
      "- price: 1309.241\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.091\n",
      "closeoutAsk: 1309.541\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:55.733584304Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.586\n",
      "  liquidity: 1000\n",
      "- price: 1308.506\n",
      "  liquidity: 1000\n",
      "- price: 1308.466\n",
      "  liquidity: 1000\n",
      "- price: 1308.386\n",
      "  liquidity: 1000\n",
      "- price: 1308.286\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.836\n",
      "  liquidity: 1000\n",
      "- price: 1308.916\n",
      "  liquidity: 1000\n",
      "- price: 1308.956\n",
      "  liquidity: 1000\n",
      "- price: 1309.036\n",
      "  liquidity: 1000\n",
      "- price: 1309.136\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.986\n",
      "closeoutAsk: 1309.436\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:56.343968461Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.537\n",
      "  liquidity: 1000\n",
      "- price: 1308.457\n",
      "  liquidity: 1000\n",
      "- price: 1308.417\n",
      "  liquidity: 1000\n",
      "- price: 1308.337\n",
      "  liquidity: 1000\n",
      "- price: 1308.237\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.851\n",
      "  liquidity: 1000\n",
      "- price: 1308.931\n",
      "  liquidity: 1000\n",
      "- price: 1308.971\n",
      "  liquidity: 1000\n",
      "- price: 1309.051\n",
      "  liquidity: 1000\n",
      "- price: 1309.151\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.937\n",
      "closeoutAsk: 1309.451\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:56.443868300Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.675\n",
      "  liquidity: 1000\n",
      "- price: 1308.595\n",
      "  liquidity: 1000\n",
      "- price: 1308.555\n",
      "  liquidity: 1000\n",
      "- price: 1308.475\n",
      "  liquidity: 1000\n",
      "- price: 1308.375\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.951\n",
      "  liquidity: 1000\n",
      "- price: 1309.031\n",
      "  liquidity: 1000\n",
      "- price: 1309.071\n",
      "  liquidity: 1000\n",
      "- price: 1309.151\n",
      "  liquidity: 1000\n",
      "- price: 1309.251\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.075\n",
      "closeoutAsk: 1309.551\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:56.724421842Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.676\n",
      "  liquidity: 1000\n",
      "- price: 1308.596\n",
      "  liquidity: 1000\n",
      "- price: 1308.556\n",
      "  liquidity: 1000\n",
      "- price: 1308.476\n",
      "  liquidity: 1000\n",
      "- price: 1308.376\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.952\n",
      "  liquidity: 1000\n",
      "- price: 1309.032\n",
      "  liquidity: 1000\n",
      "- price: 1309.072\n",
      "  liquidity: 1000\n",
      "- price: 1309.152\n",
      "  liquidity: 1000\n",
      "- price: 1309.252\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.076\n",
      "closeoutAsk: 1309.552\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:57.382967916Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.564\n",
      "  liquidity: 1000\n",
      "- price: 1308.484\n",
      "  liquidity: 1000\n",
      "- price: 1308.444\n",
      "  liquidity: 1000\n",
      "- price: 1308.364\n",
      "  liquidity: 1000\n",
      "- price: 1308.264\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.84\n",
      "  liquidity: 1000\n",
      "- price: 1308.92\n",
      "  liquidity: 1000\n",
      "- price: 1308.96\n",
      "  liquidity: 1000\n",
      "- price: 1309.04\n",
      "  liquidity: 1000\n",
      "- price: 1309.14\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.964\n",
      "closeoutAsk: 1309.44\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:57.944999757Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.676\n",
      "  liquidity: 1000\n",
      "- price: 1308.596\n",
      "  liquidity: 1000\n",
      "- price: 1308.556\n",
      "  liquidity: 1000\n",
      "- price: 1308.476\n",
      "  liquidity: 1000\n",
      "- price: 1308.376\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.952\n",
      "  liquidity: 1000\n",
      "- price: 1309.032\n",
      "  liquidity: 1000\n",
      "- price: 1309.072\n",
      "  liquidity: 1000\n",
      "- price: 1309.152\n",
      "  liquidity: 1000\n",
      "- price: 1309.252\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.076\n",
      "closeoutAsk: 1309.552\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:13:58.853645391Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:59.592874801Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.681\n",
      "  liquidity: 1000\n",
      "- price: 1308.601\n",
      "  liquidity: 1000\n",
      "- price: 1308.561\n",
      "  liquidity: 1000\n",
      "- price: 1308.481\n",
      "  liquidity: 1000\n",
      "- price: 1308.381\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.952\n",
      "  liquidity: 1000\n",
      "- price: 1309.032\n",
      "  liquidity: 1000\n",
      "- price: 1309.072\n",
      "  liquidity: 1000\n",
      "- price: 1309.152\n",
      "  liquidity: 1000\n",
      "- price: 1309.252\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.081\n",
      "closeoutAsk: 1309.552\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:59.603760825Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.685\n",
      "  liquidity: 1000\n",
      "- price: 1308.605\n",
      "  liquidity: 1000\n",
      "- price: 1308.565\n",
      "  liquidity: 1000\n",
      "- price: 1308.485\n",
      "  liquidity: 1000\n",
      "- price: 1308.385\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.947\n",
      "  liquidity: 1000\n",
      "- price: 1309.027\n",
      "  liquidity: 1000\n",
      "- price: 1309.067\n",
      "  liquidity: 1000\n",
      "- price: 1309.147\n",
      "  liquidity: 1000\n",
      "- price: 1309.247\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.085\n",
      "closeoutAsk: 1309.547\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:13:59.856330122Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.689\n",
      "  liquidity: 1000\n",
      "- price: 1308.609\n",
      "  liquidity: 1000\n",
      "- price: 1308.569\n",
      "  liquidity: 1000\n",
      "- price: 1308.489\n",
      "  liquidity: 1000\n",
      "- price: 1308.389\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.939\n",
      "  liquidity: 1000\n",
      "- price: 1309.019\n",
      "  liquidity: 1000\n",
      "- price: 1309.059\n",
      "  liquidity: 1000\n",
      "- price: 1309.139\n",
      "  liquidity: 1000\n",
      "- price: 1309.239\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.089\n",
      "closeoutAsk: 1309.539\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:00.245082340Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.586\n",
      "  liquidity: 1000\n",
      "- price: 1308.506\n",
      "  liquidity: 1000\n",
      "- price: 1308.466\n",
      "  liquidity: 1000\n",
      "- price: 1308.386\n",
      "  liquidity: 1000\n",
      "- price: 1308.286\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.836\n",
      "  liquidity: 1000\n",
      "- price: 1308.916\n",
      "  liquidity: 1000\n",
      "- price: 1308.956\n",
      "  liquidity: 1000\n",
      "- price: 1309.036\n",
      "  liquidity: 1000\n",
      "- price: 1309.136\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.986\n",
      "closeoutAsk: 1309.436\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:01.222351458Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.689\n",
      "  liquidity: 1000\n",
      "- price: 1308.609\n",
      "  liquidity: 1000\n",
      "- price: 1308.569\n",
      "  liquidity: 1000\n",
      "- price: 1308.489\n",
      "  liquidity: 1000\n",
      "- price: 1308.389\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.939\n",
      "  liquidity: 1000\n",
      "- price: 1309.019\n",
      "  liquidity: 1000\n",
      "- price: 1309.059\n",
      "  liquidity: 1000\n",
      "- price: 1309.139\n",
      "  liquidity: 1000\n",
      "- price: 1309.239\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.089\n",
      "closeoutAsk: 1309.539\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:01.601219747Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.689\n",
      "  liquidity: 1000\n",
      "- price: 1308.609\n",
      "  liquidity: 1000\n",
      "- price: 1308.569\n",
      "  liquidity: 1000\n",
      "- price: 1308.489\n",
      "  liquidity: 1000\n",
      "- price: 1308.389\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.939\n",
      "  liquidity: 1000\n",
      "- price: 1309.019\n",
      "  liquidity: 1000\n",
      "- price: 1309.059\n",
      "  liquidity: 1000\n",
      "- price: 1309.139\n",
      "  liquidity: 1000\n",
      "- price: 1309.239\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.089\n",
      "closeoutAsk: 1309.539\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:01.779970347Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.588\n",
      "  liquidity: 1000\n",
      "- price: 1308.508\n",
      "  liquidity: 1000\n",
      "- price: 1308.468\n",
      "  liquidity: 1000\n",
      "- price: 1308.388\n",
      "  liquidity: 1000\n",
      "- price: 1308.288\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.838\n",
      "  liquidity: 1000\n",
      "- price: 1308.918\n",
      "  liquidity: 1000\n",
      "- price: 1308.958\n",
      "  liquidity: 1000\n",
      "- price: 1309.038\n",
      "  liquidity: 1000\n",
      "- price: 1309.138\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.988\n",
      "closeoutAsk: 1309.438\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:02.303994241Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.586\n",
      "  liquidity: 1000\n",
      "- price: 1308.506\n",
      "  liquidity: 1000\n",
      "- price: 1308.466\n",
      "  liquidity: 1000\n",
      "- price: 1308.386\n",
      "  liquidity: 1000\n",
      "- price: 1308.286\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.836\n",
      "  liquidity: 1000\n",
      "- price: 1308.916\n",
      "  liquidity: 1000\n",
      "- price: 1308.956\n",
      "  liquidity: 1000\n",
      "- price: 1309.036\n",
      "  liquidity: 1000\n",
      "- price: 1309.136\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.986\n",
      "closeoutAsk: 1309.436\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:02.854704395Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.686\n",
      "  liquidity: 1000\n",
      "- price: 1308.606\n",
      "  liquidity: 1000\n",
      "- price: 1308.566\n",
      "  liquidity: 1000\n",
      "- price: 1308.486\n",
      "  liquidity: 1000\n",
      "- price: 1308.386\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.936\n",
      "  liquidity: 1000\n",
      "- price: 1309.016\n",
      "  liquidity: 1000\n",
      "- price: 1309.056\n",
      "  liquidity: 1000\n",
      "- price: 1309.136\n",
      "  liquidity: 1000\n",
      "- price: 1309.236\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.086\n",
      "closeoutAsk: 1309.536\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:14:03.881620892Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:06.384338831Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.666\n",
      "  liquidity: 1000\n",
      "- price: 1308.586\n",
      "  liquidity: 1000\n",
      "- price: 1308.546\n",
      "  liquidity: 1000\n",
      "- price: 1308.466\n",
      "  liquidity: 1000\n",
      "- price: 1308.366\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.994\n",
      "  liquidity: 1000\n",
      "- price: 1309.074\n",
      "  liquidity: 1000\n",
      "- price: 1309.114\n",
      "  liquidity: 1000\n",
      "- price: 1309.194\n",
      "  liquidity: 1000\n",
      "- price: 1309.294\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.066\n",
      "closeoutAsk: 1309.594\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:06.604517299Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.567\n",
      "  liquidity: 1000\n",
      "- price: 1308.487\n",
      "  liquidity: 1000\n",
      "- price: 1308.447\n",
      "  liquidity: 1000\n",
      "- price: 1308.367\n",
      "  liquidity: 1000\n",
      "- price: 1308.267\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.864\n",
      "  liquidity: 1000\n",
      "- price: 1308.944\n",
      "  liquidity: 1000\n",
      "- price: 1308.984\n",
      "  liquidity: 1000\n",
      "- price: 1309.064\n",
      "  liquidity: 1000\n",
      "- price: 1309.164\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.967\n",
      "closeoutAsk: 1309.464\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:06.885885302Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.707\n",
      "  liquidity: 1000\n",
      "- price: 1308.627\n",
      "  liquidity: 1000\n",
      "- price: 1308.587\n",
      "  liquidity: 1000\n",
      "- price: 1308.507\n",
      "  liquidity: 1000\n",
      "- price: 1308.407\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.006\n",
      "  liquidity: 1000\n",
      "- price: 1309.086\n",
      "  liquidity: 1000\n",
      "- price: 1309.126\n",
      "  liquidity: 1000\n",
      "- price: 1309.206\n",
      "  liquidity: 1000\n",
      "- price: 1309.306\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.107\n",
      "closeoutAsk: 1309.606\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:06.946077164Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.754\n",
      "  liquidity: 1000\n",
      "- price: 1308.674\n",
      "  liquidity: 1000\n",
      "- price: 1308.634\n",
      "  liquidity: 1000\n",
      "- price: 1308.554\n",
      "  liquidity: 1000\n",
      "- price: 1308.454\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.027\n",
      "  liquidity: 1000\n",
      "- price: 1309.107\n",
      "  liquidity: 1000\n",
      "- price: 1309.147\n",
      "  liquidity: 1000\n",
      "- price: 1309.227\n",
      "  liquidity: 1000\n",
      "- price: 1309.327\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.154\n",
      "closeoutAsk: 1309.627\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:07.199641526Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.616\n",
      "  liquidity: 1000\n",
      "- price: 1308.536\n",
      "  liquidity: 1000\n",
      "- price: 1308.496\n",
      "  liquidity: 1000\n",
      "- price: 1308.416\n",
      "  liquidity: 1000\n",
      "- price: 1308.316\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.887\n",
      "  liquidity: 1000\n",
      "- price: 1308.967\n",
      "  liquidity: 1000\n",
      "- price: 1309.007\n",
      "  liquidity: 1000\n",
      "- price: 1309.087\n",
      "  liquidity: 1000\n",
      "- price: 1309.187\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.016\n",
      "closeoutAsk: 1309.487\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:07.963220708Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.744\n",
      "  liquidity: 1000\n",
      "- price: 1308.664\n",
      "  liquidity: 1000\n",
      "- price: 1308.624\n",
      "  liquidity: 1000\n",
      "- price: 1308.544\n",
      "  liquidity: 1000\n",
      "- price: 1308.444\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.018\n",
      "  liquidity: 1000\n",
      "- price: 1309.098\n",
      "  liquidity: 1000\n",
      "- price: 1309.138\n",
      "  liquidity: 1000\n",
      "- price: 1309.218\n",
      "  liquidity: 1000\n",
      "- price: 1309.318\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.144\n",
      "closeoutAsk: 1309.618\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:08.390142718Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.637\n",
      "  liquidity: 1000\n",
      "- price: 1308.557\n",
      "  liquidity: 1000\n",
      "- price: 1308.517\n",
      "  liquidity: 1000\n",
      "- price: 1308.437\n",
      "  liquidity: 1000\n",
      "- price: 1308.337\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.922\n",
      "  liquidity: 1000\n",
      "- price: 1309.002\n",
      "  liquidity: 1000\n",
      "- price: 1309.042\n",
      "  liquidity: 1000\n",
      "- price: 1309.122\n",
      "  liquidity: 1000\n",
      "- price: 1309.222\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.037\n",
      "closeoutAsk: 1309.522\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:14:08.897568047Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:10.895895249Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.738\n",
      "  liquidity: 1000\n",
      "- price: 1308.658\n",
      "  liquidity: 1000\n",
      "- price: 1308.618\n",
      "  liquidity: 1000\n",
      "- price: 1308.538\n",
      "  liquidity: 1000\n",
      "- price: 1308.438\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.045\n",
      "  liquidity: 1000\n",
      "- price: 1309.125\n",
      "  liquidity: 1000\n",
      "- price: 1309.165\n",
      "  liquidity: 1000\n",
      "- price: 1309.245\n",
      "  liquidity: 1000\n",
      "- price: 1309.345\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.138\n",
      "closeoutAsk: 1309.645\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:11.016103588Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.753\n",
      "  liquidity: 1000\n",
      "- price: 1308.673\n",
      "  liquidity: 1000\n",
      "- price: 1308.633\n",
      "  liquidity: 1000\n",
      "- price: 1308.553\n",
      "  liquidity: 1000\n",
      "- price: 1308.453\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.041\n",
      "  liquidity: 1000\n",
      "- price: 1309.121\n",
      "  liquidity: 1000\n",
      "- price: 1309.161\n",
      "  liquidity: 1000\n",
      "- price: 1309.241\n",
      "  liquidity: 1000\n",
      "- price: 1309.341\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.153\n",
      "closeoutAsk: 1309.641\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:11.259790282Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.637\n",
      "  liquidity: 1000\n",
      "- price: 1308.557\n",
      "  liquidity: 1000\n",
      "- price: 1308.517\n",
      "  liquidity: 1000\n",
      "- price: 1308.437\n",
      "  liquidity: 1000\n",
      "- price: 1308.337\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.925\n",
      "  liquidity: 1000\n",
      "- price: 1309.005\n",
      "  liquidity: 1000\n",
      "- price: 1309.045\n",
      "  liquidity: 1000\n",
      "- price: 1309.125\n",
      "  liquidity: 1000\n",
      "- price: 1309.225\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.037\n",
      "closeoutAsk: 1309.525\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:11.538090124Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.641\n",
      "  liquidity: 1000\n",
      "- price: 1308.561\n",
      "  liquidity: 1000\n",
      "- price: 1308.521\n",
      "  liquidity: 1000\n",
      "- price: 1308.441\n",
      "  liquidity: 1000\n",
      "- price: 1308.341\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.912\n",
      "  liquidity: 1000\n",
      "- price: 1308.992\n",
      "  liquidity: 1000\n",
      "- price: 1309.032\n",
      "  liquidity: 1000\n",
      "- price: 1309.112\n",
      "  liquidity: 1000\n",
      "- price: 1309.212\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.041\n",
      "closeoutAsk: 1309.512\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:12.283534250Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.751\n",
      "  liquidity: 1000\n",
      "- price: 1308.671\n",
      "  liquidity: 1000\n",
      "- price: 1308.631\n",
      "  liquidity: 1000\n",
      "- price: 1308.551\n",
      "  liquidity: 1000\n",
      "- price: 1308.451\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.022\n",
      "  liquidity: 1000\n",
      "- price: 1309.102\n",
      "  liquidity: 1000\n",
      "- price: 1309.142\n",
      "  liquidity: 1000\n",
      "- price: 1309.222\n",
      "  liquidity: 1000\n",
      "- price: 1309.322\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.151\n",
      "closeoutAsk: 1309.622\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:14:13.912690194Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:14.252958142Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.644\n",
      "  liquidity: 1000\n",
      "- price: 1308.564\n",
      "  liquidity: 1000\n",
      "- price: 1308.524\n",
      "  liquidity: 1000\n",
      "- price: 1308.444\n",
      "  liquidity: 1000\n",
      "- price: 1308.344\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.915\n",
      "  liquidity: 1000\n",
      "- price: 1308.995\n",
      "  liquidity: 1000\n",
      "- price: 1309.035\n",
      "  liquidity: 1000\n",
      "- price: 1309.115\n",
      "  liquidity: 1000\n",
      "- price: 1309.215\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.044\n",
      "closeoutAsk: 1309.515\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:15.719550671Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.753\n",
      "  liquidity: 1000\n",
      "- price: 1308.673\n",
      "  liquidity: 1000\n",
      "- price: 1308.633\n",
      "  liquidity: 1000\n",
      "- price: 1308.553\n",
      "  liquidity: 1000\n",
      "- price: 1308.453\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.024\n",
      "  liquidity: 1000\n",
      "- price: 1309.104\n",
      "  liquidity: 1000\n",
      "- price: 1309.144\n",
      "  liquidity: 1000\n",
      "- price: 1309.224\n",
      "  liquidity: 1000\n",
      "- price: 1309.324\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.153\n",
      "closeoutAsk: 1309.624\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:16.027625614Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.759\n",
      "  liquidity: 1000\n",
      "- price: 1308.679\n",
      "  liquidity: 1000\n",
      "- price: 1308.639\n",
      "  liquidity: 1000\n",
      "- price: 1308.559\n",
      "  liquidity: 1000\n",
      "- price: 1308.459\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.03\n",
      "  liquidity: 1000\n",
      "- price: 1309.11\n",
      "  liquidity: 1000\n",
      "- price: 1309.15\n",
      "  liquidity: 1000\n",
      "- price: 1309.23\n",
      "  liquidity: 1000\n",
      "- price: 1309.33\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.159\n",
      "closeoutAsk: 1309.63\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:16.338120985Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.65\n",
      "  liquidity: 1000\n",
      "- price: 1308.57\n",
      "  liquidity: 1000\n",
      "- price: 1308.53\n",
      "  liquidity: 1000\n",
      "- price: 1308.45\n",
      "  liquidity: 1000\n",
      "- price: 1308.35\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.921\n",
      "  liquidity: 1000\n",
      "- price: 1309.001\n",
      "  liquidity: 1000\n",
      "- price: 1309.041\n",
      "  liquidity: 1000\n",
      "- price: 1309.121\n",
      "  liquidity: 1000\n",
      "- price: 1309.221\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.05\n",
      "closeoutAsk: 1309.521\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:17.320287790Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.75\n",
      "  liquidity: 1000\n",
      "- price: 1308.67\n",
      "  liquidity: 1000\n",
      "- price: 1308.63\n",
      "  liquidity: 1000\n",
      "- price: 1308.55\n",
      "  liquidity: 1000\n",
      "- price: 1308.45\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.021\n",
      "  liquidity: 1000\n",
      "- price: 1309.101\n",
      "  liquidity: 1000\n",
      "- price: 1309.141\n",
      "  liquidity: 1000\n",
      "- price: 1309.221\n",
      "  liquidity: 1000\n",
      "- price: 1309.321\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.15\n",
      "closeoutAsk: 1309.621\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:18.460604769Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.642\n",
      "  liquidity: 1000\n",
      "- price: 1308.562\n",
      "  liquidity: 1000\n",
      "- price: 1308.522\n",
      "  liquidity: 1000\n",
      "- price: 1308.442\n",
      "  liquidity: 1000\n",
      "- price: 1308.342\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.913\n",
      "  liquidity: 1000\n",
      "- price: 1308.993\n",
      "  liquidity: 1000\n",
      "- price: 1309.033\n",
      "  liquidity: 1000\n",
      "- price: 1309.113\n",
      "  liquidity: 1000\n",
      "- price: 1309.213\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.042\n",
      "closeoutAsk: 1309.513\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:18.828746216Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.751\n",
      "  liquidity: 1000\n",
      "- price: 1308.671\n",
      "  liquidity: 1000\n",
      "- price: 1308.631\n",
      "  liquidity: 1000\n",
      "- price: 1308.551\n",
      "  liquidity: 1000\n",
      "- price: 1308.451\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.022\n",
      "  liquidity: 1000\n",
      "- price: 1309.102\n",
      "  liquidity: 1000\n",
      "- price: 1309.142\n",
      "  liquidity: 1000\n",
      "- price: 1309.222\n",
      "  liquidity: 1000\n",
      "- price: 1309.322\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.151\n",
      "closeoutAsk: 1309.622\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:14:18.931436537Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:18.947128173Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.651\n",
      "  liquidity: 1000\n",
      "- price: 1308.571\n",
      "  liquidity: 1000\n",
      "- price: 1308.531\n",
      "  liquidity: 1000\n",
      "- price: 1308.451\n",
      "  liquidity: 1000\n",
      "- price: 1308.351\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.922\n",
      "  liquidity: 1000\n",
      "- price: 1309.002\n",
      "  liquidity: 1000\n",
      "- price: 1309.042\n",
      "  liquidity: 1000\n",
      "- price: 1309.122\n",
      "  liquidity: 1000\n",
      "- price: 1309.222\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.051\n",
      "closeoutAsk: 1309.522\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:19.765299471Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.755\n",
      "  liquidity: 1000\n",
      "- price: 1308.675\n",
      "  liquidity: 1000\n",
      "- price: 1308.635\n",
      "  liquidity: 1000\n",
      "- price: 1308.555\n",
      "  liquidity: 1000\n",
      "- price: 1308.455\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.026\n",
      "  liquidity: 1000\n",
      "- price: 1309.106\n",
      "  liquidity: 1000\n",
      "- price: 1309.146\n",
      "  liquidity: 1000\n",
      "- price: 1309.226\n",
      "  liquidity: 1000\n",
      "- price: 1309.326\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.155\n",
      "closeoutAsk: 1309.626\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:20.344410102Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.646\n",
      "  liquidity: 1000\n",
      "- price: 1308.566\n",
      "  liquidity: 1000\n",
      "- price: 1308.526\n",
      "  liquidity: 1000\n",
      "- price: 1308.446\n",
      "  liquidity: 1000\n",
      "- price: 1308.346\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.917\n",
      "  liquidity: 1000\n",
      "- price: 1308.997\n",
      "  liquidity: 1000\n",
      "- price: 1309.037\n",
      "  liquidity: 1000\n",
      "- price: 1309.117\n",
      "  liquidity: 1000\n",
      "- price: 1309.217\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.046\n",
      "closeoutAsk: 1309.517\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:22.244702323Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.641\n",
      "  liquidity: 1000\n",
      "- price: 1308.561\n",
      "  liquidity: 1000\n",
      "- price: 1308.521\n",
      "  liquidity: 1000\n",
      "- price: 1308.441\n",
      "  liquidity: 1000\n",
      "- price: 1308.341\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.912\n",
      "  liquidity: 1000\n",
      "- price: 1308.992\n",
      "  liquidity: 1000\n",
      "- price: 1309.032\n",
      "  liquidity: 1000\n",
      "- price: 1309.112\n",
      "  liquidity: 1000\n",
      "- price: 1309.212\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.041\n",
      "closeoutAsk: 1309.512\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:23.116129622Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.642\n",
      "  liquidity: 1000\n",
      "- price: 1308.562\n",
      "  liquidity: 1000\n",
      "- price: 1308.522\n",
      "  liquidity: 1000\n",
      "- price: 1308.442\n",
      "  liquidity: 1000\n",
      "- price: 1308.342\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.913\n",
      "  liquidity: 1000\n",
      "- price: 1308.993\n",
      "  liquidity: 1000\n",
      "- price: 1309.033\n",
      "  liquidity: 1000\n",
      "- price: 1309.113\n",
      "  liquidity: 1000\n",
      "- price: 1309.213\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.042\n",
      "closeoutAsk: 1309.513\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:23.331408964Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.753\n",
      "  liquidity: 1000\n",
      "- price: 1308.673\n",
      "  liquidity: 1000\n",
      "- price: 1308.633\n",
      "  liquidity: 1000\n",
      "- price: 1308.553\n",
      "  liquidity: 1000\n",
      "- price: 1308.453\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.024\n",
      "  liquidity: 1000\n",
      "- price: 1309.104\n",
      "  liquidity: 1000\n",
      "- price: 1309.144\n",
      "  liquidity: 1000\n",
      "- price: 1309.224\n",
      "  liquidity: 1000\n",
      "- price: 1309.324\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.153\n",
      "closeoutAsk: 1309.624\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:14:23.958562581Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:25.371690275Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.645\n",
      "  liquidity: 1000\n",
      "- price: 1308.565\n",
      "  liquidity: 1000\n",
      "- price: 1308.525\n",
      "  liquidity: 1000\n",
      "- price: 1308.445\n",
      "  liquidity: 1000\n",
      "- price: 1308.345\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.916\n",
      "  liquidity: 1000\n",
      "- price: 1308.996\n",
      "  liquidity: 1000\n",
      "- price: 1309.036\n",
      "  liquidity: 1000\n",
      "- price: 1309.116\n",
      "  liquidity: 1000\n",
      "- price: 1309.216\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.045\n",
      "closeoutAsk: 1309.516\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:27.259245210Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.754\n",
      "  liquidity: 1000\n",
      "- price: 1308.674\n",
      "  liquidity: 1000\n",
      "- price: 1308.634\n",
      "  liquidity: 1000\n",
      "- price: 1308.554\n",
      "  liquidity: 1000\n",
      "- price: 1308.454\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.025\n",
      "  liquidity: 1000\n",
      "- price: 1309.105\n",
      "  liquidity: 1000\n",
      "- price: 1309.145\n",
      "  liquidity: 1000\n",
      "- price: 1309.225\n",
      "  liquidity: 1000\n",
      "- price: 1309.325\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.154\n",
      "closeoutAsk: 1309.625\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:27.604122166Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.754\n",
      "  liquidity: 1000\n",
      "- price: 1308.674\n",
      "  liquidity: 1000\n",
      "- price: 1308.634\n",
      "  liquidity: 1000\n",
      "- price: 1308.554\n",
      "  liquidity: 1000\n",
      "- price: 1308.454\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.025\n",
      "  liquidity: 1000\n",
      "- price: 1309.105\n",
      "  liquidity: 1000\n",
      "- price: 1309.145\n",
      "  liquidity: 1000\n",
      "- price: 1309.225\n",
      "  liquidity: 1000\n",
      "- price: 1309.325\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.154\n",
      "closeoutAsk: 1309.625\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:28.308797240Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.648\n",
      "  liquidity: 1000\n",
      "- price: 1308.568\n",
      "  liquidity: 1000\n",
      "- price: 1308.528\n",
      "  liquidity: 1000\n",
      "- price: 1308.448\n",
      "  liquidity: 1000\n",
      "- price: 1308.348\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.919\n",
      "  liquidity: 1000\n",
      "- price: 1308.999\n",
      "  liquidity: 1000\n",
      "- price: 1309.039\n",
      "  liquidity: 1000\n",
      "- price: 1309.119\n",
      "  liquidity: 1000\n",
      "- price: 1309.219\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.048\n",
      "closeoutAsk: 1309.519\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:14:28.978838514Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:33.964864586Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.635\n",
      "  liquidity: 1000\n",
      "- price: 1308.555\n",
      "  liquidity: 1000\n",
      "- price: 1308.515\n",
      "  liquidity: 1000\n",
      "- price: 1308.435\n",
      "  liquidity: 1000\n",
      "- price: 1308.335\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.91\n",
      "  liquidity: 1000\n",
      "- price: 1308.99\n",
      "  liquidity: 1000\n",
      "- price: 1309.03\n",
      "  liquidity: 1000\n",
      "- price: 1309.11\n",
      "  liquidity: 1000\n",
      "- price: 1309.21\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.035\n",
      "closeoutAsk: 1309.51\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:14:33.991877635Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:34.246414151Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.755\n",
      "  liquidity: 1000\n",
      "- price: 1308.675\n",
      "  liquidity: 1000\n",
      "- price: 1308.635\n",
      "  liquidity: 1000\n",
      "- price: 1308.555\n",
      "  liquidity: 1000\n",
      "- price: 1308.455\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.03\n",
      "  liquidity: 1000\n",
      "- price: 1309.11\n",
      "  liquidity: 1000\n",
      "- price: 1309.15\n",
      "  liquidity: 1000\n",
      "- price: 1309.23\n",
      "  liquidity: 1000\n",
      "- price: 1309.33\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.155\n",
      "closeoutAsk: 1309.63\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:35.275005007Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.757\n",
      "  liquidity: 1000\n",
      "- price: 1308.677\n",
      "  liquidity: 1000\n",
      "- price: 1308.637\n",
      "  liquidity: 1000\n",
      "- price: 1308.557\n",
      "  liquidity: 1000\n",
      "- price: 1308.457\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.043\n",
      "  liquidity: 1000\n",
      "- price: 1309.123\n",
      "  liquidity: 1000\n",
      "- price: 1309.163\n",
      "  liquidity: 1000\n",
      "- price: 1309.243\n",
      "  liquidity: 1000\n",
      "- price: 1309.343\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.157\n",
      "closeoutAsk: 1309.643\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:35.908083863Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.643\n",
      "  liquidity: 1000\n",
      "- price: 1308.563\n",
      "  liquidity: 1000\n",
      "- price: 1308.523\n",
      "  liquidity: 1000\n",
      "- price: 1308.443\n",
      "  liquidity: 1000\n",
      "- price: 1308.343\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.929\n",
      "  liquidity: 1000\n",
      "- price: 1309.009\n",
      "  liquidity: 1000\n",
      "- price: 1309.049\n",
      "  liquidity: 1000\n",
      "- price: 1309.129\n",
      "  liquidity: 1000\n",
      "- price: 1309.229\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.043\n",
      "closeoutAsk: 1309.529\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:36.945859478Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.753\n",
      "  liquidity: 1000\n",
      "- price: 1308.673\n",
      "  liquidity: 1000\n",
      "- price: 1308.633\n",
      "  liquidity: 1000\n",
      "- price: 1308.553\n",
      "  liquidity: 1000\n",
      "- price: 1308.453\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1309.039\n",
      "  liquidity: 1000\n",
      "- price: 1309.119\n",
      "  liquidity: 1000\n",
      "- price: 1309.159\n",
      "  liquidity: 1000\n",
      "- price: 1309.239\n",
      "  liquidity: 1000\n",
      "- price: 1309.339\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.153\n",
      "closeoutAsk: 1309.639\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:38.675209298Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.646\n",
      "  liquidity: 1000\n",
      "- price: 1308.566\n",
      "  liquidity: 1000\n",
      "- price: 1308.526\n",
      "  liquidity: 1000\n",
      "- price: 1308.446\n",
      "  liquidity: 1000\n",
      "- price: 1308.346\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.918\n",
      "  liquidity: 1000\n",
      "- price: 1308.998\n",
      "  liquidity: 1000\n",
      "- price: 1309.038\n",
      "  liquidity: 1000\n",
      "- price: 1309.118\n",
      "  liquidity: 1000\n",
      "- price: 1309.218\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.046\n",
      "closeoutAsk: 1309.518\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:14:39.001748094Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:39.268746975Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.623\n",
      "  liquidity: 1000\n",
      "- price: 1308.543\n",
      "  liquidity: 1000\n",
      "- price: 1308.503\n",
      "  liquidity: 1000\n",
      "- price: 1308.423\n",
      "  liquidity: 1000\n",
      "- price: 1308.323\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.894\n",
      "  liquidity: 1000\n",
      "- price: 1308.974\n",
      "  liquidity: 1000\n",
      "- price: 1309.014\n",
      "  liquidity: 1000\n",
      "- price: 1309.094\n",
      "  liquidity: 1000\n",
      "- price: 1309.194\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.023\n",
      "closeoutAsk: 1309.494\n"
     ]
    },
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:14:44.017476934Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:45.477678819Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.646\n",
      "  liquidity: 1000\n",
      "- price: 1308.566\n",
      "  liquidity: 1000\n",
      "- price: 1308.526\n",
      "  liquidity: 1000\n",
      "- price: 1308.446\n",
      "  liquidity: 1000\n",
      "- price: 1308.346\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.926\n",
      "  liquidity: 1000\n",
      "- price: 1309.006\n",
      "  liquidity: 1000\n",
      "- price: 1309.046\n",
      "  liquidity: 1000\n",
      "- price: 1309.126\n",
      "  liquidity: 1000\n",
      "- price: 1309.226\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.046\n",
      "closeoutAsk: 1309.526\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:45.997215794Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.515\n",
      "  liquidity: 1000\n",
      "- price: 1308.435\n",
      "  liquidity: 1000\n",
      "- price: 1308.395\n",
      "  liquidity: 1000\n",
      "- price: 1308.315\n",
      "  liquidity: 1000\n",
      "- price: 1308.215\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.765\n",
      "  liquidity: 1000\n",
      "- price: 1308.845\n",
      "  liquidity: 1000\n",
      "- price: 1308.885\n",
      "  liquidity: 1000\n",
      "- price: 1308.965\n",
      "  liquidity: 1000\n",
      "- price: 1309.065\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.915\n",
      "closeoutAsk: 1309.365\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:46.128169072Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.471\n",
      "  liquidity: 1000\n",
      "- price: 1308.391\n",
      "  liquidity: 1000\n",
      "- price: 1308.351\n",
      "  liquidity: 1000\n",
      "- price: 1308.271\n",
      "  liquidity: 1000\n",
      "- price: 1308.171\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.767\n",
      "  liquidity: 1000\n",
      "- price: 1308.847\n",
      "  liquidity: 1000\n",
      "- price: 1308.887\n",
      "  liquidity: 1000\n",
      "- price: 1308.967\n",
      "  liquidity: 1000\n",
      "- price: 1309.067\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.871\n",
      "closeoutAsk: 1309.367\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:46.437707023Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.47\n",
      "  liquidity: 1000\n",
      "- price: 1308.39\n",
      "  liquidity: 1000\n",
      "- price: 1308.35\n",
      "  liquidity: 1000\n",
      "- price: 1308.27\n",
      "  liquidity: 1000\n",
      "- price: 1308.17\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.768\n",
      "  liquidity: 1000\n",
      "- price: 1308.848\n",
      "  liquidity: 1000\n",
      "- price: 1308.888\n",
      "  liquidity: 1000\n",
      "- price: 1308.968\n",
      "  liquidity: 1000\n",
      "- price: 1309.068\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.87\n",
      "closeoutAsk: 1309.368\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:46.774456708Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.462\n",
      "  liquidity: 1000\n",
      "- price: 1308.382\n",
      "  liquidity: 1000\n",
      "- price: 1308.342\n",
      "  liquidity: 1000\n",
      "- price: 1308.262\n",
      "  liquidity: 1000\n",
      "- price: 1308.162\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.792\n",
      "  liquidity: 1000\n",
      "- price: 1308.872\n",
      "  liquidity: 1000\n",
      "- price: 1308.912\n",
      "  liquidity: 1000\n",
      "- price: 1308.992\n",
      "  liquidity: 1000\n",
      "- price: 1309.092\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.862\n",
      "closeoutAsk: 1309.392\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:46.994039462Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.517\n",
      "  liquidity: 1000\n",
      "- price: 1308.437\n",
      "  liquidity: 1000\n",
      "- price: 1308.397\n",
      "  liquidity: 1000\n",
      "- price: 1308.317\n",
      "  liquidity: 1000\n",
      "- price: 1308.217\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.806\n",
      "  liquidity: 1000\n",
      "- price: 1308.886\n",
      "  liquidity: 1000\n",
      "- price: 1308.926\n",
      "  liquidity: 1000\n",
      "- price: 1309.006\n",
      "  liquidity: 1000\n",
      "- price: 1309.106\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.917\n",
      "closeoutAsk: 1309.406\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:47.270790225Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.648\n",
      "  liquidity: 1000\n",
      "- price: 1308.568\n",
      "  liquidity: 1000\n",
      "- price: 1308.528\n",
      "  liquidity: 1000\n",
      "- price: 1308.448\n",
      "  liquidity: 1000\n",
      "- price: 1308.348\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.935\n",
      "  liquidity: 1000\n",
      "- price: 1309.015\n",
      "  liquidity: 1000\n",
      "- price: 1309.055\n",
      "  liquidity: 1000\n",
      "- price: 1309.135\n",
      "  liquidity: 1000\n",
      "- price: 1309.235\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.048\n",
      "closeoutAsk: 1309.535\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:47.334631131Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.549\n",
      "  liquidity: 1000\n",
      "- price: 1308.469\n",
      "  liquidity: 1000\n",
      "- price: 1308.429\n",
      "  liquidity: 1000\n",
      "- price: 1308.349\n",
      "  liquidity: 1000\n",
      "- price: 1308.249\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.836\n",
      "  liquidity: 1000\n",
      "- price: 1308.916\n",
      "  liquidity: 1000\n",
      "- price: 1308.956\n",
      "  liquidity: 1000\n",
      "- price: 1309.036\n",
      "  liquidity: 1000\n",
      "- price: 1309.136\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.949\n",
      "closeoutAsk: 1309.436\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:47.762524876Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.545\n",
      "  liquidity: 1000\n",
      "- price: 1308.465\n",
      "  liquidity: 1000\n",
      "- price: 1308.425\n",
      "  liquidity: 1000\n",
      "- price: 1308.345\n",
      "  liquidity: 1000\n",
      "- price: 1308.245\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.832\n",
      "  liquidity: 1000\n",
      "- price: 1308.912\n",
      "  liquidity: 1000\n",
      "- price: 1308.952\n",
      "  liquidity: 1000\n",
      "- price: 1309.032\n",
      "  liquidity: 1000\n",
      "- price: 1309.132\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.945\n",
      "closeoutAsk: 1309.432\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:47.782003418Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.664\n",
      "  liquidity: 1000\n",
      "- price: 1308.584\n",
      "  liquidity: 1000\n",
      "- price: 1308.544\n",
      "  liquidity: 1000\n",
      "- price: 1308.464\n",
      "  liquidity: 1000\n",
      "- price: 1308.364\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.951\n",
      "  liquidity: 1000\n",
      "- price: 1309.031\n",
      "  liquidity: 1000\n",
      "- price: 1309.071\n",
      "  liquidity: 1000\n",
      "- price: 1309.151\n",
      "  liquidity: 1000\n",
      "- price: 1309.251\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.064\n",
      "closeoutAsk: 1309.551\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:48.217447196Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.548\n",
      "  liquidity: 1000\n",
      "- price: 1308.468\n",
      "  liquidity: 1000\n",
      "- price: 1308.428\n",
      "  liquidity: 1000\n",
      "- price: 1308.348\n",
      "  liquidity: 1000\n",
      "- price: 1308.248\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.835\n",
      "  liquidity: 1000\n",
      "- price: 1308.915\n",
      "  liquidity: 1000\n",
      "- price: 1308.955\n",
      "  liquidity: 1000\n",
      "- price: 1309.035\n",
      "  liquidity: 1000\n",
      "- price: 1309.135\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.948\n",
      "closeoutAsk: 1309.435\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:48.284408679Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.665\n",
      "  liquidity: 1000\n",
      "- price: 1308.585\n",
      "  liquidity: 1000\n",
      "- price: 1308.545\n",
      "  liquidity: 1000\n",
      "- price: 1308.465\n",
      "  liquidity: 1000\n",
      "- price: 1308.365\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.952\n",
      "  liquidity: 1000\n",
      "- price: 1309.032\n",
      "  liquidity: 1000\n",
      "- price: 1309.072\n",
      "  liquidity: 1000\n",
      "- price: 1309.152\n",
      "  liquidity: 1000\n",
      "- price: 1309.252\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.065\n",
      "closeoutAsk: 1309.552\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:14:49.029834159Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:49.674168193Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.548\n",
      "  liquidity: 1000\n",
      "- price: 1308.468\n",
      "  liquidity: 1000\n",
      "- price: 1308.428\n",
      "  liquidity: 1000\n",
      "- price: 1308.348\n",
      "  liquidity: 1000\n",
      "- price: 1308.248\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.833\n",
      "  liquidity: 1000\n",
      "- price: 1308.913\n",
      "  liquidity: 1000\n",
      "- price: 1308.953\n",
      "  liquidity: 1000\n",
      "- price: 1309.033\n",
      "  liquidity: 1000\n",
      "- price: 1309.133\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.948\n",
      "closeoutAsk: 1309.433\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:50.011630497Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.663\n",
      "  liquidity: 1000\n",
      "- price: 1308.583\n",
      "  liquidity: 1000\n",
      "- price: 1308.543\n",
      "  liquidity: 1000\n",
      "- price: 1308.463\n",
      "  liquidity: 1000\n",
      "- price: 1308.363\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.948\n",
      "  liquidity: 1000\n",
      "- price: 1309.028\n",
      "  liquidity: 1000\n",
      "- price: 1309.068\n",
      "  liquidity: 1000\n",
      "- price: 1309.148\n",
      "  liquidity: 1000\n",
      "- price: 1309.248\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.063\n",
      "closeoutAsk: 1309.548\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:52.396060831Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.554\n",
      "  liquidity: 1000\n",
      "- price: 1308.474\n",
      "  liquidity: 1000\n",
      "- price: 1308.434\n",
      "  liquidity: 1000\n",
      "- price: 1308.354\n",
      "  liquidity: 1000\n",
      "- price: 1308.254\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.839\n",
      "  liquidity: 1000\n",
      "- price: 1308.919\n",
      "  liquidity: 1000\n",
      "- price: 1308.959\n",
      "  liquidity: 1000\n",
      "- price: 1309.039\n",
      "  liquidity: 1000\n",
      "- price: 1309.139\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.954\n",
      "closeoutAsk: 1309.439\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:53.672007601Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.663\n",
      "  liquidity: 1000\n",
      "- price: 1308.583\n",
      "  liquidity: 1000\n",
      "- price: 1308.543\n",
      "  liquidity: 1000\n",
      "- price: 1308.463\n",
      "  liquidity: 1000\n",
      "- price: 1308.363\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.948\n",
      "  liquidity: 1000\n",
      "- price: 1309.028\n",
      "  liquidity: 1000\n",
      "- price: 1309.068\n",
      "  liquidity: 1000\n",
      "- price: 1309.148\n",
      "  liquidity: 1000\n",
      "- price: 1309.248\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.063\n",
      "closeoutAsk: 1309.548\n"
     ]
    },
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:53.825495279Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.552\n",
      "  liquidity: 1000\n",
      "- price: 1308.472\n",
      "  liquidity: 1000\n",
      "- price: 1308.432\n",
      "  liquidity: 1000\n",
      "- price: 1308.352\n",
      "  liquidity: 1000\n",
      "- price: 1308.252\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.837\n",
      "  liquidity: 1000\n",
      "- price: 1308.917\n",
      "  liquidity: 1000\n",
      "- price: 1308.957\n",
      "  liquidity: 1000\n",
      "- price: 1309.037\n",
      "  liquidity: 1000\n",
      "- price: 1309.137\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.952\n",
      "closeoutAsk: 1309.437\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:14:54.047604884Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:54.327956568Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.66\n",
      "  liquidity: 1000\n",
      "- price: 1308.58\n",
      "  liquidity: 1000\n",
      "- price: 1308.54\n",
      "  liquidity: 1000\n",
      "- price: 1308.46\n",
      "  liquidity: 1000\n",
      "- price: 1308.36\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.958\n",
      "  liquidity: 1000\n",
      "- price: 1309.038\n",
      "  liquidity: 1000\n",
      "- price: 1309.078\n",
      "  liquidity: 1000\n",
      "- price: 1309.158\n",
      "  liquidity: 1000\n",
      "- price: 1309.258\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.06\n",
      "closeoutAsk: 1309.558\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:55.326393110Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.666\n",
      "  liquidity: 1000\n",
      "- price: 1308.586\n",
      "  liquidity: 1000\n",
      "- price: 1308.546\n",
      "  liquidity: 1000\n",
      "- price: 1308.466\n",
      "  liquidity: 1000\n",
      "- price: 1308.366\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.949\n",
      "  liquidity: 1000\n",
      "- price: 1309.029\n",
      "  liquidity: 1000\n",
      "- price: 1309.069\n",
      "  liquidity: 1000\n",
      "- price: 1309.149\n",
      "  liquidity: 1000\n",
      "- price: 1309.249\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.066\n",
      "closeoutAsk: 1309.549\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:14:57.257339398Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.541\n",
      "  liquidity: 1000\n",
      "- price: 1308.461\n",
      "  liquidity: 1000\n",
      "- price: 1308.421\n",
      "  liquidity: 1000\n",
      "- price: 1308.341\n",
      "  liquidity: 1000\n",
      "- price: 1308.241\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.839\n",
      "  liquidity: 1000\n",
      "- price: 1308.919\n",
      "  liquidity: 1000\n",
      "- price: 1308.959\n",
      "  liquidity: 1000\n",
      "- price: 1309.039\n",
      "  liquidity: 1000\n",
      "- price: 1309.139\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.941\n",
      "closeoutAsk: 1309.439\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:14:59.076733148Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:15:00.215152280Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.66\n",
      "  liquidity: 1000\n",
      "- price: 1308.58\n",
      "  liquidity: 1000\n",
      "- price: 1308.54\n",
      "  liquidity: 1000\n",
      "- price: 1308.46\n",
      "  liquidity: 1000\n",
      "- price: 1308.36\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.946\n",
      "  liquidity: 1000\n",
      "- price: 1309.026\n",
      "  liquidity: 1000\n",
      "- price: 1309.066\n",
      "  liquidity: 1000\n",
      "- price: 1309.146\n",
      "  liquidity: 1000\n",
      "- price: 1309.246\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.06\n",
      "closeoutAsk: 1309.546\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:15:00.797462762Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.551\n",
      "  liquidity: 1000\n",
      "- price: 1308.471\n",
      "  liquidity: 1000\n",
      "- price: 1308.431\n",
      "  liquidity: 1000\n",
      "- price: 1308.351\n",
      "  liquidity: 1000\n",
      "- price: 1308.251\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.837\n",
      "  liquidity: 1000\n",
      "- price: 1308.917\n",
      "  liquidity: 1000\n",
      "- price: 1308.957\n",
      "  liquidity: 1000\n",
      "- price: 1309.037\n",
      "  liquidity: 1000\n",
      "- price: 1309.137\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.951\n",
      "closeoutAsk: 1309.437\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:15:01.514352547Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.654\n",
      "  liquidity: 1000\n",
      "- price: 1308.574\n",
      "  liquidity: 1000\n",
      "- price: 1308.534\n",
      "  liquidity: 1000\n",
      "- price: 1308.454\n",
      "  liquidity: 1000\n",
      "- price: 1308.354\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.948\n",
      "  liquidity: 1000\n",
      "- price: 1309.028\n",
      "  liquidity: 1000\n",
      "- price: 1309.068\n",
      "  liquidity: 1000\n",
      "- price: 1309.148\n",
      "  liquidity: 1000\n",
      "- price: 1309.248\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.054\n",
      "closeoutAsk: 1309.548\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:15:01.922828903Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.537\n",
      "  liquidity: 1000\n",
      "- price: 1308.457\n",
      "  liquidity: 1000\n",
      "- price: 1308.417\n",
      "  liquidity: 1000\n",
      "- price: 1308.337\n",
      "  liquidity: 1000\n",
      "- price: 1308.237\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.831\n",
      "  liquidity: 1000\n",
      "- price: 1308.911\n",
      "  liquidity: 1000\n",
      "- price: 1308.951\n",
      "  liquidity: 1000\n",
      "- price: 1309.031\n",
      "  liquidity: 1000\n",
      "- price: 1309.131\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.937\n",
      "closeoutAsk: 1309.431\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:15:02.346241178Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.655\n",
      "  liquidity: 1000\n",
      "- price: 1308.575\n",
      "  liquidity: 1000\n",
      "- price: 1308.535\n",
      "  liquidity: 1000\n",
      "- price: 1308.455\n",
      "  liquidity: 1000\n",
      "- price: 1308.355\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.949\n",
      "  liquidity: 1000\n",
      "- price: 1309.029\n",
      "  liquidity: 1000\n",
      "- price: 1309.069\n",
      "  liquidity: 1000\n",
      "- price: 1309.149\n",
      "  liquidity: 1000\n",
      "- price: 1309.249\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.055\n",
      "closeoutAsk: 1309.549\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:15:02.832332482Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.536\n",
      "  liquidity: 1000\n",
      "- price: 1308.456\n",
      "  liquidity: 1000\n",
      "- price: 1308.416\n",
      "  liquidity: 1000\n",
      "- price: 1308.336\n",
      "  liquidity: 1000\n",
      "- price: 1308.236\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.83\n",
      "  liquidity: 1000\n",
      "- price: 1308.91\n",
      "  liquidity: 1000\n",
      "- price: 1308.95\n",
      "  liquidity: 1000\n",
      "- price: 1309.03\n",
      "  liquidity: 1000\n",
      "- price: 1309.13\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.936\n",
      "closeoutAsk: 1309.43\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:15:02.940110495Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.541\n",
      "  liquidity: 1000\n",
      "- price: 1308.461\n",
      "  liquidity: 1000\n",
      "- price: 1308.421\n",
      "  liquidity: 1000\n",
      "- price: 1308.341\n",
      "  liquidity: 1000\n",
      "- price: 1308.241\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.814\n",
      "  liquidity: 1000\n",
      "- price: 1308.894\n",
      "  liquidity: 1000\n",
      "- price: 1308.934\n",
      "  liquidity: 1000\n",
      "- price: 1309.014\n",
      "  liquidity: 1000\n",
      "- price: 1309.114\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.941\n",
      "closeoutAsk: 1309.414\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:15:04.097066983Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.657\n",
      "  liquidity: 1000\n",
      "- price: 1308.577\n",
      "  liquidity: 1000\n",
      "- price: 1308.537\n",
      "  liquidity: 1000\n",
      "- price: 1308.457\n",
      "  liquidity: 1000\n",
      "- price: 1308.357\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.964\n",
      "  liquidity: 1000\n",
      "- price: 1309.044\n",
      "  liquidity: 1000\n",
      "- price: 1309.084\n",
      "  liquidity: 1000\n",
      "- price: 1309.164\n",
      "  liquidity: 1000\n",
      "- price: 1309.264\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.057\n",
      "closeoutAsk: 1309.564\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:15:04.131687133Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:15:04.246227280Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.55\n",
      "  liquidity: 1000\n",
      "- price: 1308.47\n",
      "  liquidity: 1000\n",
      "- price: 1308.43\n",
      "  liquidity: 1000\n",
      "- price: 1308.35\n",
      "  liquidity: 1000\n",
      "- price: 1308.25\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.832\n",
      "  liquidity: 1000\n",
      "- price: 1308.912\n",
      "  liquidity: 1000\n",
      "- price: 1308.952\n",
      "  liquidity: 1000\n",
      "- price: 1309.032\n",
      "  liquidity: 1000\n",
      "- price: 1309.132\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.95\n",
      "closeoutAsk: 1309.432\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:15:04.611545013Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.557\n",
      "  liquidity: 1000\n",
      "- price: 1308.477\n",
      "  liquidity: 1000\n",
      "- price: 1308.437\n",
      "  liquidity: 1000\n",
      "- price: 1308.357\n",
      "  liquidity: 1000\n",
      "- price: 1308.257\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.825\n",
      "  liquidity: 1000\n",
      "- price: 1308.905\n",
      "  liquidity: 1000\n",
      "- price: 1308.945\n",
      "  liquidity: 1000\n",
      "- price: 1309.025\n",
      "  liquidity: 1000\n",
      "- price: 1309.125\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.957\n",
      "closeoutAsk: 1309.425\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:15:06.328459110Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.559\n",
      "  liquidity: 1000\n",
      "- price: 1308.479\n",
      "  liquidity: 1000\n",
      "- price: 1308.439\n",
      "  liquidity: 1000\n",
      "- price: 1308.359\n",
      "  liquidity: 1000\n",
      "- price: 1308.259\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.816\n",
      "  liquidity: 1000\n",
      "- price: 1308.896\n",
      "  liquidity: 1000\n",
      "- price: 1308.936\n",
      "  liquidity: 1000\n",
      "- price: 1309.016\n",
      "  liquidity: 1000\n",
      "- price: 1309.116\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.959\n",
      "closeoutAsk: 1309.416\n"
     ]
    },
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:15:07.191099871Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.545\n",
      "  liquidity: 1000\n",
      "- price: 1308.465\n",
      "  liquidity: 1000\n",
      "- price: 1308.425\n",
      "  liquidity: 1000\n",
      "- price: 1308.345\n",
      "  liquidity: 1000\n",
      "- price: 1308.245\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.82\n",
      "  liquidity: 1000\n",
      "- price: 1308.9\n",
      "  liquidity: 1000\n",
      "- price: 1308.94\n",
      "  liquidity: 1000\n",
      "- price: 1309.02\n",
      "  liquidity: 1000\n",
      "- price: 1309.12\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.945\n",
      "closeoutAsk: 1309.42\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:15:07.954477966Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.657\n",
      "  liquidity: 1000\n",
      "- price: 1308.577\n",
      "  liquidity: 1000\n",
      "- price: 1308.537\n",
      "  liquidity: 1000\n",
      "- price: 1308.457\n",
      "  liquidity: 1000\n",
      "- price: 1308.357\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.932\n",
      "  liquidity: 1000\n",
      "- price: 1309.012\n",
      "  liquidity: 1000\n",
      "- price: 1309.052\n",
      "  liquidity: 1000\n",
      "- price: 1309.132\n",
      "  liquidity: 1000\n",
      "- price: 1309.232\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.057\n",
      "closeoutAsk: 1309.532\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:15:09.120979655Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.613\n",
      "  liquidity: 1000\n",
      "- price: 1308.533\n",
      "  liquidity: 1000\n",
      "- price: 1308.493\n",
      "  liquidity: 1000\n",
      "- price: 1308.413\n",
      "  liquidity: 1000\n",
      "- price: 1308.313\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.863\n",
      "  liquidity: 1000\n",
      "- price: 1308.943\n",
      "  liquidity: 1000\n",
      "- price: 1308.983\n",
      "  liquidity: 1000\n",
      "- price: 1309.063\n",
      "  liquidity: 1000\n",
      "- price: 1309.163\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1308.013\n",
      "closeoutAsk: 1309.463\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:15:09.150261578Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:15:09.197754179Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.512\n",
      "  liquidity: 1000\n",
      "- price: 1308.432\n",
      "  liquidity: 1000\n",
      "- price: 1308.392\n",
      "  liquidity: 1000\n",
      "- price: 1308.312\n",
      "  liquidity: 1000\n",
      "- price: 1308.212\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.762\n",
      "  liquidity: 1000\n",
      "- price: 1308.842\n",
      "  liquidity: 1000\n",
      "- price: 1308.882\n",
      "  liquidity: 1000\n",
      "- price: 1308.962\n",
      "  liquidity: 1000\n",
      "- price: 1309.062\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.912\n",
      "closeoutAsk: 1309.362\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:15:09.423035271Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.484\n",
      "  liquidity: 1000\n",
      "- price: 1308.404\n",
      "  liquidity: 1000\n",
      "- price: 1308.364\n",
      "  liquidity: 1000\n",
      "- price: 1308.284\n",
      "  liquidity: 1000\n",
      "- price: 1308.184\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.762\n",
      "  liquidity: 1000\n",
      "- price: 1308.842\n",
      "  liquidity: 1000\n",
      "- price: 1308.882\n",
      "  liquidity: 1000\n",
      "- price: 1308.962\n",
      "  liquidity: 1000\n",
      "- price: 1309.062\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.884\n",
      "closeoutAsk: 1309.362\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:15:09.765342637Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.597\n",
      "  liquidity: 1000\n",
      "- price: 1308.517\n",
      "  liquidity: 1000\n",
      "- price: 1308.477\n",
      "  liquidity: 1000\n",
      "- price: 1308.397\n",
      "  liquidity: 1000\n",
      "- price: 1308.297\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.875\n",
      "  liquidity: 1000\n",
      "- price: 1308.955\n",
      "  liquidity: 1000\n",
      "- price: 1308.995\n",
      "  liquidity: 1000\n",
      "- price: 1309.075\n",
      "  liquidity: 1000\n",
      "- price: 1309.175\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.997\n",
      "closeoutAsk: 1309.475\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:15:11.184532568Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.486\n",
      "  liquidity: 1000\n",
      "- price: 1308.406\n",
      "  liquidity: 1000\n",
      "- price: 1308.366\n",
      "  liquidity: 1000\n",
      "- price: 1308.286\n",
      "  liquidity: 1000\n",
      "- price: 1308.186\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.764\n",
      "  liquidity: 1000\n",
      "- price: 1308.844\n",
      "  liquidity: 1000\n",
      "- price: 1308.884\n",
      "  liquidity: 1000\n",
      "- price: 1308.964\n",
      "  liquidity: 1000\n",
      "- price: 1309.064\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.886\n",
      "closeoutAsk: 1309.364\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:15:12.253694374Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.596\n",
      "  liquidity: 1000\n",
      "- price: 1308.516\n",
      "  liquidity: 1000\n",
      "- price: 1308.476\n",
      "  liquidity: 1000\n",
      "- price: 1308.396\n",
      "  liquidity: 1000\n",
      "- price: 1308.296\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.874\n",
      "  liquidity: 1000\n",
      "- price: 1308.954\n",
      "  liquidity: 1000\n",
      "- price: 1308.994\n",
      "  liquidity: 1000\n",
      "- price: 1309.074\n",
      "  liquidity: 1000\n",
      "- price: 1309.174\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.996\n",
      "closeoutAsk: 1309.474\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:15:14.177993158Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:15:14.356473777Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.483\n",
      "  liquidity: 1000\n",
      "- price: 1308.403\n",
      "  liquidity: 1000\n",
      "- price: 1308.363\n",
      "  liquidity: 1000\n",
      "- price: 1308.283\n",
      "  liquidity: 1000\n",
      "- price: 1308.183\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.761\n",
      "  liquidity: 1000\n",
      "- price: 1308.841\n",
      "  liquidity: 1000\n",
      "- price: 1308.881\n",
      "  liquidity: 1000\n",
      "- price: 1308.961\n",
      "  liquidity: 1000\n",
      "- price: 1309.061\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.883\n",
      "closeoutAsk: 1309.361\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:15:17.557903304Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.583\n",
      "  liquidity: 1000\n",
      "- price: 1308.503\n",
      "  liquidity: 1000\n",
      "- price: 1308.463\n",
      "  liquidity: 1000\n",
      "- price: 1308.383\n",
      "  liquidity: 1000\n",
      "- price: 1308.283\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.861\n",
      "  liquidity: 1000\n",
      "- price: 1308.941\n",
      "  liquidity: 1000\n",
      "- price: 1308.981\n",
      "  liquidity: 1000\n",
      "- price: 1309.061\n",
      "  liquidity: 1000\n",
      "- price: 1309.161\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.983\n",
      "closeoutAsk: 1309.461\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:15:17.975221139Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.448\n",
      "  liquidity: 1000\n",
      "- price: 1308.368\n",
      "  liquidity: 1000\n",
      "- price: 1308.328\n",
      "  liquidity: 1000\n",
      "- price: 1308.248\n",
      "  liquidity: 1000\n",
      "- price: 1308.148\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.756\n",
      "  liquidity: 1000\n",
      "- price: 1308.836\n",
      "  liquidity: 1000\n",
      "- price: 1308.876\n",
      "  liquidity: 1000\n",
      "- price: 1308.956\n",
      "  liquidity: 1000\n",
      "- price: 1309.056\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.848\n",
      "closeoutAsk: 1309.356\n",
      "pricing.PricingHeartbeat type: HEARTBEAT\n",
      "time: '2017-09-19T10:15:19.201852654Z'\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:15:19.765048702Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.572\n",
      "  liquidity: 1000\n",
      "- price: 1308.492\n",
      "  liquidity: 1000\n",
      "- price: 1308.452\n",
      "  liquidity: 1000\n",
      "- price: 1308.372\n",
      "  liquidity: 1000\n",
      "- price: 1308.272\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.88\n",
      "  liquidity: 1000\n",
      "- price: 1308.96\n",
      "  liquidity: 1000\n",
      "- price: 1309.0\n",
      "  liquidity: 1000\n",
      "- price: 1309.08\n",
      "  liquidity: 1000\n",
      "- price: 1309.18\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.972\n",
      "closeoutAsk: 1309.48\n",
      "pricing.Price type: PRICE\n",
      "instrument: XAU_USD\n",
      "time: '2017-09-19T10:15:20.697235886Z'\n",
      "status: tradeable\n",
      "tradeable: true\n",
      "bids:\n",
      "- price: 1308.448\n",
      "  liquidity: 1000\n",
      "- price: 1308.368\n",
      "  liquidity: 1000\n",
      "- price: 1308.328\n",
      "  liquidity: 1000\n",
      "- price: 1308.248\n",
      "  liquidity: 1000\n",
      "- price: 1308.148\n",
      "  liquidity: 1000\n",
      "asks:\n",
      "- price: 1308.756\n",
      "  liquidity: 1000\n",
      "- price: 1308.836\n",
      "  liquidity: 1000\n",
      "- price: 1308.876\n",
      "  liquidity: 1000\n",
      "- price: 1308.956\n",
      "  liquidity: 1000\n",
      "- price: 1309.056\n",
      "  liquidity: 1000\n",
      "closeoutBid: 1307.848\n",
      "closeoutAsk: 1309.356\n"
     ]
    },
    {
     "ename": "KeyboardInterrupt",
     "evalue": "",
     "output_type": "error",
     "traceback": [
      "\u001b[0;31m---------------------------------------------------------------------------\u001b[0m",
      "\u001b[0;31mWantReadError\u001b[0m                             Traceback (most recent call last)",
      "\u001b[0;32mC:\\ProgramData\\Anaconda3\\lib\\site-packages\\requests\\packages\\urllib3\\contrib\\pyopenssl.py\u001b[0m in \u001b[0;36mrecv_into\u001b[0;34m(self, *args, **kwargs)\u001b[0m\n\u001b[1;32m    255\u001b[0m         \u001b[1;32mtry\u001b[0m\u001b[1;33m:\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0;32m--> 256\u001b[0;31m             \u001b[1;32mreturn\u001b[0m \u001b[0mself\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mconnection\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mrecv_into\u001b[0m\u001b[1;33m(\u001b[0m\u001b[1;33m*\u001b[0m\u001b[0margs\u001b[0m\u001b[1;33m,\u001b[0m \u001b[1;33m**\u001b[0m\u001b[0mkwargs\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0m\u001b[1;32m    257\u001b[0m         \u001b[1;32mexcept\u001b[0m \u001b[0mOpenSSL\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mSSL\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mSysCallError\u001b[0m \u001b[1;32mas\u001b[0m \u001b[0me\u001b[0m\u001b[1;33m:\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n",
      "\u001b[0;32mC:\\ProgramData\\Anaconda3\\lib\\site-packages\\OpenSSL\\SSL.py\u001b[0m in \u001b[0;36mrecv_into\u001b[0;34m(self, buffer, nbytes, flags)\u001b[0m\n\u001b[1;32m   1334\u001b[0m             \u001b[0mresult\u001b[0m \u001b[1;33m=\u001b[0m \u001b[0m_lib\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mSSL_read\u001b[0m\u001b[1;33m(\u001b[0m\u001b[0mself\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0m_ssl\u001b[0m\u001b[1;33m,\u001b[0m \u001b[0mbuf\u001b[0m\u001b[1;33m,\u001b[0m \u001b[0mnbytes\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0;32m-> 1335\u001b[0;31m         \u001b[0mself\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0m_raise_ssl_error\u001b[0m\u001b[1;33m(\u001b[0m\u001b[0mself\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0m_ssl\u001b[0m\u001b[1;33m,\u001b[0m \u001b[0mresult\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0m\u001b[1;32m   1336\u001b[0m \u001b[1;33m\u001b[0m\u001b[0m\n",
      "\u001b[0;32mC:\\ProgramData\\Anaconda3\\lib\\site-packages\\OpenSSL\\SSL.py\u001b[0m in \u001b[0;36m_raise_ssl_error\u001b[0;34m(self, ssl, result)\u001b[0m\n\u001b[1;32m   1148\u001b[0m         \u001b[1;32mif\u001b[0m \u001b[0merror\u001b[0m \u001b[1;33m==\u001b[0m \u001b[0m_lib\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mSSL_ERROR_WANT_READ\u001b[0m\u001b[1;33m:\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0;32m-> 1149\u001b[0;31m             \u001b[1;32mraise\u001b[0m \u001b[0mWantReadError\u001b[0m\u001b[1;33m(\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0m\u001b[1;32m   1150\u001b[0m         \u001b[1;32melif\u001b[0m \u001b[0merror\u001b[0m \u001b[1;33m==\u001b[0m \u001b[0m_lib\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mSSL_ERROR_WANT_WRITE\u001b[0m\u001b[1;33m:\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n",
      "\u001b[0;31mWantReadError\u001b[0m: ",
      "\nDuring handling of the above exception, another exception occurred:\n",
      "\u001b[0;31mKeyboardInterrupt\u001b[0m                         Traceback (most recent call last)",
      "\u001b[0;32m<ipython-input-31-522c9336f8d5>\u001b[0m in \u001b[0;36m<module>\u001b[0;34m()\u001b[0m\n\u001b[1;32m      1\u001b[0m \u001b[1;31m# 如果不暂停的话，它会一直从服务器接收实时报价数据；\u001b[0m\u001b[1;33m\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0;32m----> 2\u001b[0;31m \u001b[1;32mfor\u001b[0m \u001b[0mmsg_type\u001b[0m\u001b[1;33m,\u001b[0m \u001b[0mmsg\u001b[0m \u001b[1;32min\u001b[0m \u001b[0mresponse\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mparts\u001b[0m\u001b[1;33m(\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m:\u001b[0m                     \u001b[1;31m#unpacked;\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0m\u001b[1;32m      3\u001b[0m     \u001b[0mprint\u001b[0m\u001b[1;33m(\u001b[0m\u001b[0mmsg_type\u001b[0m\u001b[1;33m,\u001b[0m \u001b[0mmsg\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n",
      "\u001b[0;32mC:\\ProgramData\\Anaconda3\\lib\\site-packages\\v20\\response.py\u001b[0m in \u001b[0;36mparts\u001b[0;34m(self)\u001b[0m\n\u001b[1;32m     50\u001b[0m \u001b[1;33m\u001b[0m\u001b[0m\n\u001b[1;32m     51\u001b[0m         \u001b[1;32mtry\u001b[0m\u001b[1;33m:\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0;32m---> 52\u001b[0;31m             \u001b[1;32mfor\u001b[0m \u001b[0mline\u001b[0m \u001b[1;32min\u001b[0m \u001b[0mself\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mlines\u001b[0m\u001b[1;33m:\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0m\u001b[1;32m     53\u001b[0m                 \u001b[1;32myield\u001b[0m \u001b[0mparser\u001b[0m\u001b[1;33m(\u001b[0m\u001b[0mline\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[1;32m     54\u001b[0m         \u001b[1;32mexcept\u001b[0m \u001b[0mrequests\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mexceptions\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mConnectionError\u001b[0m\u001b[1;33m:\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n",
      "\u001b[0;32mC:\\ProgramData\\Anaconda3\\lib\\site-packages\\requests\\models.py\u001b[0m in \u001b[0;36miter_lines\u001b[0;34m(self, chunk_size, decode_unicode, delimiter)\u001b[0m\n\u001b[1;32m    745\u001b[0m         \u001b[0mpending\u001b[0m \u001b[1;33m=\u001b[0m \u001b[1;32mNone\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[1;32m    746\u001b[0m \u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0;32m--> 747\u001b[0;31m         \u001b[1;32mfor\u001b[0m \u001b[0mchunk\u001b[0m \u001b[1;32min\u001b[0m \u001b[0mself\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0miter_content\u001b[0m\u001b[1;33m(\u001b[0m\u001b[0mchunk_size\u001b[0m\u001b[1;33m=\u001b[0m\u001b[0mchunk_size\u001b[0m\u001b[1;33m,\u001b[0m \u001b[0mdecode_unicode\u001b[0m\u001b[1;33m=\u001b[0m\u001b[0mdecode_unicode\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m:\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0m\u001b[1;32m    748\u001b[0m \u001b[1;33m\u001b[0m\u001b[0m\n\u001b[1;32m    749\u001b[0m             \u001b[1;32mif\u001b[0m \u001b[0mpending\u001b[0m \u001b[1;32mis\u001b[0m \u001b[1;32mnot\u001b[0m \u001b[1;32mNone\u001b[0m\u001b[1;33m:\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n",
      "\u001b[0;32mC:\\ProgramData\\Anaconda3\\lib\\site-packages\\requests\\models.py\u001b[0m in \u001b[0;36mgenerate\u001b[0;34m()\u001b[0m\n\u001b[1;32m    701\u001b[0m             \u001b[1;32mif\u001b[0m \u001b[0mhasattr\u001b[0m\u001b[1;33m(\u001b[0m\u001b[0mself\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mraw\u001b[0m\u001b[1;33m,\u001b[0m \u001b[1;34m'stream'\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m:\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[1;32m    702\u001b[0m                 \u001b[1;32mtry\u001b[0m\u001b[1;33m:\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0;32m--> 703\u001b[0;31m                     \u001b[1;32mfor\u001b[0m \u001b[0mchunk\u001b[0m \u001b[1;32min\u001b[0m \u001b[0mself\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mraw\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mstream\u001b[0m\u001b[1;33m(\u001b[0m\u001b[0mchunk_size\u001b[0m\u001b[1;33m,\u001b[0m \u001b[0mdecode_content\u001b[0m\u001b[1;33m=\u001b[0m\u001b[1;32mTrue\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m:\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0m\u001b[1;32m    704\u001b[0m                         \u001b[1;32myield\u001b[0m \u001b[0mchunk\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[1;32m    705\u001b[0m                 \u001b[1;32mexcept\u001b[0m \u001b[0mProtocolError\u001b[0m \u001b[1;32mas\u001b[0m \u001b[0me\u001b[0m\u001b[1;33m:\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n",
      "\u001b[0;32mC:\\ProgramData\\Anaconda3\\lib\\site-packages\\requests\\packages\\urllib3\\response.py\u001b[0m in \u001b[0;36mstream\u001b[0;34m(self, amt, decode_content)\u001b[0m\n\u001b[1;32m    426\u001b[0m         \"\"\"\n\u001b[1;32m    427\u001b[0m         \u001b[1;32mif\u001b[0m \u001b[0mself\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mchunked\u001b[0m \u001b[1;32mand\u001b[0m \u001b[0mself\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0msupports_chunked_reads\u001b[0m\u001b[1;33m(\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m:\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0;32m--> 428\u001b[0;31m             \u001b[1;32mfor\u001b[0m \u001b[0mline\u001b[0m \u001b[1;32min\u001b[0m \u001b[0mself\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mread_chunked\u001b[0m\u001b[1;33m(\u001b[0m\u001b[0mamt\u001b[0m\u001b[1;33m,\u001b[0m \u001b[0mdecode_content\u001b[0m\u001b[1;33m=\u001b[0m\u001b[0mdecode_content\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m:\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0m\u001b[1;32m    429\u001b[0m                 \u001b[1;32myield\u001b[0m \u001b[0mline\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[1;32m    430\u001b[0m         \u001b[1;32melse\u001b[0m\u001b[1;33m:\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n",
      "\u001b[0;32mC:\\ProgramData\\Anaconda3\\lib\\site-packages\\requests\\packages\\urllib3\\response.py\u001b[0m in \u001b[0;36mread_chunked\u001b[0;34m(self, amt, decode_content)\u001b[0m\n\u001b[1;32m    588\u001b[0m         \u001b[1;32mwith\u001b[0m \u001b[0mself\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0m_error_catcher\u001b[0m\u001b[1;33m(\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m:\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[1;32m    589\u001b[0m             \u001b[1;32mwhile\u001b[0m \u001b[1;32mTrue\u001b[0m\u001b[1;33m:\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0;32m--> 590\u001b[0;31m                 \u001b[0mself\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0m_update_chunk_length\u001b[0m\u001b[1;33m(\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0m\u001b[1;32m    591\u001b[0m                 \u001b[1;32mif\u001b[0m \u001b[0mself\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mchunk_left\u001b[0m \u001b[1;33m==\u001b[0m \u001b[1;36m0\u001b[0m\u001b[1;33m:\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[1;32m    592\u001b[0m                     \u001b[1;32mbreak\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n",
      "\u001b[0;32mC:\\ProgramData\\Anaconda3\\lib\\site-packages\\requests\\packages\\urllib3\\response.py\u001b[0m in \u001b[0;36m_update_chunk_length\u001b[0;34m(self)\u001b[0m\n\u001b[1;32m    530\u001b[0m         \u001b[1;32mif\u001b[0m \u001b[0mself\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mchunk_left\u001b[0m \u001b[1;32mis\u001b[0m \u001b[1;32mnot\u001b[0m \u001b[1;32mNone\u001b[0m\u001b[1;33m:\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[1;32m    531\u001b[0m             \u001b[1;32mreturn\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0;32m--> 532\u001b[0;31m         \u001b[0mline\u001b[0m \u001b[1;33m=\u001b[0m \u001b[0mself\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0m_fp\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mfp\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mreadline\u001b[0m\u001b[1;33m(\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0m\u001b[1;32m    533\u001b[0m         \u001b[0mline\u001b[0m \u001b[1;33m=\u001b[0m \u001b[0mline\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0msplit\u001b[0m\u001b[1;33m(\u001b[0m\u001b[1;34mb';'\u001b[0m\u001b[1;33m,\u001b[0m \u001b[1;36m1\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m[\u001b[0m\u001b[1;36m0\u001b[0m\u001b[1;33m]\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[1;32m    534\u001b[0m         \u001b[1;32mtry\u001b[0m\u001b[1;33m:\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n",
      "\u001b[0;32mC:\\ProgramData\\Anaconda3\\lib\\socket.py\u001b[0m in \u001b[0;36mreadinto\u001b[0;34m(self, b)\u001b[0m\n\u001b[1;32m    584\u001b[0m         \u001b[1;32mwhile\u001b[0m \u001b[1;32mTrue\u001b[0m\u001b[1;33m:\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[1;32m    585\u001b[0m             \u001b[1;32mtry\u001b[0m\u001b[1;33m:\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0;32m--> 586\u001b[0;31m                 \u001b[1;32mreturn\u001b[0m \u001b[0mself\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0m_sock\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mrecv_into\u001b[0m\u001b[1;33m(\u001b[0m\u001b[0mb\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0m\u001b[1;32m    587\u001b[0m             \u001b[1;32mexcept\u001b[0m \u001b[0mtimeout\u001b[0m\u001b[1;33m:\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[1;32m    588\u001b[0m                 \u001b[0mself\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0m_timeout_occurred\u001b[0m \u001b[1;33m=\u001b[0m \u001b[1;32mTrue\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n",
      "\u001b[0;32mC:\\ProgramData\\Anaconda3\\lib\\site-packages\\requests\\packages\\urllib3\\contrib\\pyopenssl.py\u001b[0m in \u001b[0;36mrecv_into\u001b[0;34m(self, *args, **kwargs)\u001b[0m\n\u001b[1;32m    267\u001b[0m         \u001b[1;32mexcept\u001b[0m \u001b[0mOpenSSL\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mSSL\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mWantReadError\u001b[0m\u001b[1;33m:\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[1;32m    268\u001b[0m             rd, wd, ed = select.select(\n\u001b[0;32m--> 269\u001b[0;31m                 [self.socket], [], [], self.socket.gettimeout())\n\u001b[0m\u001b[1;32m    270\u001b[0m             \u001b[1;32mif\u001b[0m \u001b[1;32mnot\u001b[0m \u001b[0mrd\u001b[0m\u001b[1;33m:\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[1;32m    271\u001b[0m                 \u001b[1;32mraise\u001b[0m \u001b[0mtimeout\u001b[0m\u001b[1;33m(\u001b[0m\u001b[1;34m'The read operation timed out'\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n",
      "\u001b[0;31mKeyboardInterrupt\u001b[0m: "
     ]
    }
   ],
   "source": [
    "# 如果不暂停的话，它会一直从服务器接收实时报价数据；\n",
    "for msg_type, msg in response.parts():                     #unpacked;\n",
    "    print(msg_type, msg)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 34,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "XAU_USD (2017-09-19T10:21:55.254178100Z) 1308.699/1308.949\n",
      "XAU_USD (2017-09-19T10:22:40.257685233Z) 1308.706/1308.984\n",
      "XAU_USD (2017-09-19T10:22:40.591339129Z) 1308.837/1309.109\n",
      "XAU_USD (2017-09-19T10:22:40.610219436Z) 1308.842/1309.102\n",
      "XAU_USD (2017-09-19T10:22:41.076636560Z) 1308.737/1308.995\n",
      "XAU_USD (2017-09-19T10:22:41.158805066Z) 1308.816/1309.086\n",
      "XAU_USD (2017-09-19T10:22:41.937890962Z) 1308.707/1308.961\n",
      "XAU_USD (2017-09-19T10:22:42.347495741Z) 1308.702/1308.975\n",
      "XAU_USD (2017-09-19T10:22:42.597868891Z) 1308.672/1308.938\n"
     ]
    }
   ],
   "source": [
    "i = 0                                                          #获得10个当前的tick数据；\n",
    "for msg_type, msg in response.parts():\n",
    "    if msg_type == 'pricing.Price':\n",
    "        i += 1\n",
    "        output = '%s (%s) %s/%s' % (msg.instrument, msg.time,\n",
    "                               msg.bids[0].price, msg.asks[0].price)\n",
    "    if i == 10:\n",
    "        break\n",
    "    print(output)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 5.2 实时数据resample"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 37,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "                                  close\n",
      "2017-09-19 13:47:01.834464822  1310.077\n",
      "2017-09-19 13:47:07.569419251  1310.021\n",
      "2017-09-19 13:47:07.817640559  1309.992\n",
      "2017-09-19 13:47:08.068786483  1309.899\n",
      "2017-09-19 13:47:08.136978780  1310.005\n",
      "                        close      high       low      open\n",
      "time                                                       \n",
      "2017-09-19 13:47:00  1310.219  1310.343  1309.899  1310.077\n",
      "2017-09-19 13:48:00  1310.350  1310.410  1310.187  1310.322\n",
      "2017-09-19 13:49:00  1310.435  1310.592  1310.242  1310.453\n"
     ]
    }
   ],
   "source": [
    "# tick resample 的思路是将每个tick数据生成 tick_df, 将 tick_df 存入list，用 tick_df_list 合成为连续 df\n",
    "i = 0 \n",
    "raw_data_list = []\n",
    "for msg_type, msg in response.parts():\n",
    "    if msg_type == 'pricing.Price':\n",
    "        i += 1\n",
    "        raw_data_list.append(pd.DataFrame({'close': [msg.asks[0].price]}, index = pd.DatetimeIndex([msg.time])))  \n",
    "    \n",
    "    if i > 200:\n",
    "        df= pd.concat(raw_data_list)\n",
    "        print(df.head())\n",
    "        \n",
    "        # 定义如何聚合：例如：收盘价就应该是60个里面的最后一个；Vol就应该是求和；\n",
    "        resampled_df = df.resample('1min').last()    \n",
    "        resampled_df.index.name = 'time'\n",
    "        resampled_df['high'] = df.resample('1min').max()\n",
    "        resampled_df['low'] = df.resample('1min').min()\n",
    "        resampled_df['open'] = df.resample('1min').first()\n",
    "        print(resampled_df)\n",
    "        break"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 38,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "<matplotlib.axes._subplots.AxesSubplot at 0x1ec97fc05c0>"
      ]
     },
     "execution_count": 38,
     "metadata": {},
     "output_type": "execute_result"
    },
    {
     "data": {
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      "text/plain": [
       "<matplotlib.figure.Figure at 0x1ec97fcc7b8>"
      ]
     },
     "metadata": {},
     "output_type": "display_data"
    }
   ],
   "source": [
    "resampled_df['close'].plot()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 5.3 利用交易策略进行实时交易"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 52,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import ADXTrader as trader"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 54,
   "metadata": {
    "scrolled": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "<class 'pandas.core.frame.DataFrame'>\n",
      "DatetimeIndex: 108 entries, 2017-09-19 14:35:00 to 2017-09-19 15:01:03\n",
      "Data columns (total 1 columns):\n",
      "close    108 non-null float64\n",
      "dtypes: float64(1)\n",
      "memory usage: 1.7 KB\n",
      "None\n",
      "1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 \n",
      "\n",
      " {'id': '518', 'time': '2017-09-19T15:03:03.366466547Z', 'userID': 5789891, 'accountID': '101-011-5789891-001', 'batchID': '517', 'requestID': '42344720004673488', 'type': 'ORDER_FILL', 'orderID': '517', 'instrument': 'XAU_USD', 'units': '1.0', 'price': '1310.054', 'reason': 'MARKET_ORDER', 'pl': '0.0', 'financing': '0.0', 'accountBalance': '103050.143', 'tradeOpened': {'tradeID': '518', 'units': '1.0'}} \n",
      "\n",
      "151 152 153 154 155 156 157 158 159 160 \n",
      "\n",
      " {'id': '520', 'time': '2017-09-19T15:03:13.510339878Z', 'userID': 5789891, 'accountID': '101-011-5789891-001', 'batchID': '519', 'requestID': '42344720046652118', 'type': 'ORDER_FILL', 'orderID': '519', 'instrument': 'XAU_USD', 'units': '1.0', 'price': '1310.149', 'reason': 'MARKET_ORDER', 'pl': '0.0', 'financing': '0.0', 'accountBalance': '103050.143', 'tradeOpened': {'tradeID': '520', 'units': '1.0'}} \n",
      "\n",
      "161 162 163 164 165 166 167 168 169 170 \n",
      "\n",
      " {'id': '522', 'time': '2017-09-19T15:03:16.889574074Z', 'userID': 5789891, 'accountID': '101-011-5789891-001', 'batchID': '521', 'requestID': '42344720059247060', 'type': 'ORDER_FILL', 'orderID': '521', 'instrument': 'XAU_USD', 'units': '1.0', 'price': '1310.17', 'reason': 'MARKET_ORDER', 'pl': '0.0', 'financing': '0.0', 'accountBalance': '103050.143', 'tradeOpened': {'tradeID': '522', 'units': '1.0'}} \n",
      "\n",
      "171 172 173 174 175 176 177 178 179 180 \n",
      "\n",
      " {'id': '524', 'time': '2017-09-19T15:03:19.474948666Z', 'userID': 5789891, 'accountID': '101-011-5789891-001', 'batchID': '523', 'requestID': '42344720071839196', 'type': 'ORDER_FILL', 'orderID': '523', 'instrument': 'XAU_USD', 'units': '1.0', 'price': '1310.047', 'reason': 'MARKET_ORDER', 'pl': '0.0', 'financing': '0.0', 'accountBalance': '103050.143', 'tradeOpened': {'tradeID': '524', 'units': '1.0'}} \n",
      "\n",
      "181 182 183 184 185 186 187 188 189 190 \n",
      "\n",
      " {'id': '526', 'time': '2017-09-19T15:03:28.900188820Z', 'userID': 5789891, 'accountID': '101-011-5789891-001', 'batchID': '525', 'requestID': '42344720109621325', 'type': 'ORDER_FILL', 'orderID': '525', 'instrument': 'XAU_USD', 'units': '1.0', 'price': '1310.068', 'reason': 'MARKET_ORDER', 'pl': '0.0', 'financing': '0.0', 'accountBalance': '103050.143', 'tradeOpened': {'tradeID': '526', 'units': '1.0'}} \n",
      "\n",
      "191 192 193 194 195 196 197 198 199 200 \n",
      "\n",
      " {'id': '528', 'time': '2017-09-19T15:03:30.783403864Z', 'userID': 5789891, 'accountID': '101-011-5789891-001', 'batchID': '527', 'requestID': '42344720118016549', 'type': 'ORDER_FILL', 'orderID': '527', 'instrument': 'XAU_USD', 'units': '1.0', 'price': '1309.965', 'reason': 'MARKET_ORDER', 'pl': '0.0', 'financing': '0.0', 'accountBalance': '103050.143', 'tradeOpened': {'tradeID': '528', 'units': '1.0'}} \n",
      "\n",
      "201 202 203 204 205 206 207 208 209 210 \n",
      "\n",
      " {'id': '530', 'time': '2017-09-19T15:03:38.701109361Z', 'userID': 5789891, 'accountID': '101-011-5789891-001', 'batchID': '529', 'requestID': '42344720151598947', 'type': 'ORDER_FILL', 'orderID': '529', 'instrument': 'XAU_USD', 'units': '1.0', 'price': '1310.091', 'reason': 'MARKET_ORDER', 'pl': '0.0', 'financing': '0.0', 'accountBalance': '103050.143', 'tradeOpened': {'tradeID': '530', 'units': '1.0'}} \n",
      "\n",
      "211 212 213 214 215 216 217 218 219 220 \n",
      "\n",
      " {'id': '532', 'time': '2017-09-19T15:03:40.998914637Z', 'userID': 5789891, 'accountID': '101-011-5789891-001', 'batchID': '531', 'requestID': '42344720159996049', 'type': 'ORDER_FILL', 'orderID': '531', 'instrument': 'XAU_USD', 'units': '1.0', 'price': '1310.14', 'reason': 'MARKET_ORDER', 'pl': '0.0', 'financing': '0.0', 'accountBalance': '103050.143', 'tradeOpened': {'tradeID': '532', 'units': '1.0'}} \n",
      "\n",
      "221 222 223 224 225 226 227 228 229 230 \n",
      "\n",
      " {'id': '534', 'time': '2017-09-19T15:03:45.015032627Z', 'userID': 5789891, 'accountID': '101-011-5789891-001', 'batchID': '533', 'requestID': '42344720176787546', 'type': 'ORDER_FILL', 'orderID': '533', 'instrument': 'XAU_USD', 'units': '1.0', 'price': '1310.176', 'reason': 'MARKET_ORDER', 'pl': '0.0', 'financing': '0.0', 'accountBalance': '103050.143', 'tradeOpened': {'tradeID': '534', 'units': '1.0'}} \n",
      "\n",
      "231 232 233 234 235 236 237 238 239 240 \n",
      "\n",
      " {'id': '536', 'time': '2017-09-19T15:03:52.161486524Z', 'userID': 5789891, 'accountID': '101-011-5789891-001', 'batchID': '535', 'requestID': '42344720206173141', 'type': 'ORDER_FILL', 'orderID': '535', 'instrument': 'XAU_USD', 'units': '1.0', 'price': '1309.977', 'reason': 'MARKET_ORDER', 'pl': '0.0', 'financing': '0.0', 'accountBalance': '103050.143', 'tradeOpened': {'tradeID': '536', 'units': '1.0'}} \n",
      "\n",
      "241 242 243 244 245 246 247 248 249 250                         close      open      high       low        ADX  \\\n",
      "time                                                                     \n",
      "2017-09-19 14:35:00  1309.612  1309.798  1309.950  1309.489        NaN   \n",
      "2017-09-19 14:36:00  1309.575  1309.507  1309.820  1309.440        NaN   \n",
      "2017-09-19 14:37:00  1309.492  1309.605  1309.638  1309.315        NaN   \n",
      "2017-09-19 14:38:00  1309.365  1309.388  1309.506  1309.125        NaN   \n",
      "2017-09-19 14:39:00  1308.808  1309.275  1309.488  1308.774        NaN   \n",
      "2017-09-19 14:40:00  1309.371  1308.911  1309.479  1308.815        NaN   \n",
      "2017-09-19 14:41:00  1309.330  1309.253  1309.618  1309.207        NaN   \n",
      "2017-09-19 14:42:00  1309.295  1309.232  1309.423  1309.203        NaN   \n",
      "2017-09-19 14:43:00  1309.368  1309.408  1309.605  1309.211        NaN   \n",
      "2017-09-19 14:44:00  1309.670  1309.372  1309.672  1309.133        NaN   \n",
      "2017-09-19 14:45:00  1309.180  1309.714  1309.769  1309.010        NaN   \n",
      "2017-09-19 14:46:00  1309.066  1309.094  1309.240  1308.724        NaN   \n",
      "2017-09-19 14:47:00  1309.577  1309.167  1309.858  1309.012        NaN   \n",
      "2017-09-19 14:48:00  1309.497  1309.688  1309.782  1309.461        NaN   \n",
      "2017-09-19 14:49:00  1309.602  1309.604  1309.720  1309.337        NaN   \n",
      "2017-09-19 14:50:00  1309.858  1309.495  1310.092  1309.495        NaN   \n",
      "2017-09-19 14:51:00  1309.886  1309.852  1310.161  1309.701        NaN   \n",
      "2017-09-19 14:52:00  1309.566  1309.773  1309.898  1309.368        NaN   \n",
      "2017-09-19 14:53:00  1309.658  1309.465  1309.799  1309.408        NaN   \n",
      "2017-09-19 14:54:00  1309.512  1309.645  1309.807  1309.355        NaN   \n",
      "2017-09-19 14:55:00  1309.611  1309.386  1309.733  1309.309        NaN   \n",
      "2017-09-19 14:56:00  1309.933  1309.760  1310.106  1309.607        NaN   \n",
      "2017-09-19 14:57:00  1309.863  1309.933  1310.300  1309.777        NaN   \n",
      "2017-09-19 14:58:00  1309.724  1309.855  1310.083  1309.599        NaN   \n",
      "2017-09-19 14:59:00  1309.784  1309.845  1310.027  1309.725        NaN   \n",
      "2017-09-19 15:00:00  1309.907  1309.897  1310.214  1309.771        NaN   \n",
      "2017-09-19 15:01:00  1309.975  1309.903  1310.158  1309.875        NaN   \n",
      "2017-09-19 15:02:00  1310.180  1310.088  1310.280  1309.881   9.784217   \n",
      "2017-09-19 15:03:00  1310.060  1310.058  1310.265  1309.947  10.338770   \n",
      "\n",
      "                       Plus_DI   Minus_DI  returns  ADX_Diff  Direction  \\\n",
      "time                                                                      \n",
      "2017-09-19 14:35:00        NaN        NaN      NaN       NaN        NaN   \n",
      "2017-09-19 14:36:00        NaN        NaN     -1.0       NaN        NaN   \n",
      "2017-09-19 14:37:00        NaN        NaN     -1.0       NaN        NaN   \n",
      "2017-09-19 14:38:00        NaN        NaN     -1.0       NaN        NaN   \n",
      "2017-09-19 14:39:00        NaN        NaN     -1.0       NaN        NaN   \n",
      "2017-09-19 14:40:00        NaN        NaN      1.0       NaN        NaN   \n",
      "2017-09-19 14:41:00        NaN        NaN     -1.0       NaN        NaN   \n",
      "2017-09-19 14:42:00        NaN        NaN     -1.0       NaN        NaN   \n",
      "2017-09-19 14:43:00        NaN        NaN      1.0       NaN        NaN   \n",
      "2017-09-19 14:44:00        NaN        NaN      1.0       NaN        NaN   \n",
      "2017-09-19 14:45:00        NaN        NaN     -1.0       NaN        NaN   \n",
      "2017-09-19 14:46:00        NaN        NaN     -1.0       NaN        NaN   \n",
      "2017-09-19 14:47:00        NaN        NaN      1.0       NaN        NaN   \n",
      "2017-09-19 14:48:00        NaN        NaN     -1.0       NaN        NaN   \n",
      "2017-09-19 14:49:00  13.633470  19.448943      1.0       NaN       -1.0   \n",
      "2017-09-19 14:50:00  18.079958  17.672384      1.0       NaN        1.0   \n",
      "2017-09-19 14:51:00  17.862955  16.427248      1.0       NaN        1.0   \n",
      "2017-09-19 14:52:00  16.426873  20.157785     -1.0       NaN       -1.0   \n",
      "2017-09-19 14:53:00  15.440646  18.947564      1.0       NaN       -1.0   \n",
      "2017-09-19 14:54:00  14.366832  18.445319     -1.0       NaN       -1.0   \n",
      "2017-09-19 14:55:00  13.423749  17.946677      1.0       NaN       -1.0   \n",
      "2017-09-19 14:56:00  18.133994  16.568247      1.0       NaN        1.0   \n",
      "2017-09-19 14:57:00  19.646548  15.246477     -1.0       NaN        1.0   \n",
      "2017-09-19 14:58:00  18.199549  16.832224     -1.0       NaN        1.0   \n",
      "2017-09-19 14:59:00  17.338598  16.035956      1.0       NaN        1.0   \n",
      "2017-09-19 15:00:00  19.062854  14.924332      1.0       NaN        1.0   \n",
      "2017-09-19 15:01:00  18.195122  14.244983      1.0       NaN        1.0   \n",
      "2017-09-19 15:02:00  18.995531  13.324096      1.0       NaN        1.0   \n",
      "2017-09-19 15:03:00  17.996951  12.623659     -1.0       1.0        1.0   \n",
      "\n",
      "                     Position  \n",
      "time                           \n",
      "2017-09-19 14:35:00       NaN  \n",
      "2017-09-19 14:36:00       NaN  \n",
      "2017-09-19 14:37:00       NaN  \n",
      "2017-09-19 14:38:00       NaN  \n",
      "2017-09-19 14:39:00       NaN  \n",
      "2017-09-19 14:40:00       NaN  \n",
      "2017-09-19 14:41:00       NaN  \n",
      "2017-09-19 14:42:00       NaN  \n",
      "2017-09-19 14:43:00       NaN  \n",
      "2017-09-19 14:44:00       NaN  \n",
      "2017-09-19 14:45:00       NaN  \n",
      "2017-09-19 14:46:00       NaN  \n",
      "2017-09-19 14:47:00       NaN  \n",
      "2017-09-19 14:48:00       NaN  \n",
      "2017-09-19 14:49:00       NaN  \n",
      "2017-09-19 14:50:00       NaN  \n",
      "2017-09-19 14:51:00       NaN  \n",
      "2017-09-19 14:52:00       NaN  \n",
      "2017-09-19 14:53:00       NaN  \n",
      "2017-09-19 14:54:00       NaN  \n",
      "2017-09-19 14:55:00       NaN  \n",
      "2017-09-19 14:56:00       NaN  \n",
      "2017-09-19 14:57:00       NaN  \n",
      "2017-09-19 14:58:00       NaN  \n",
      "2017-09-19 14:59:00       NaN  \n",
      "2017-09-19 15:00:00       NaN  \n",
      "2017-09-19 15:01:00       NaN  \n",
      "2017-09-19 15:02:00       NaN  \n",
      "2017-09-19 15:03:00       1.0  \n"
     ]
    },
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "\n",
      "\n",
      " {'id': '538', 'time': '2017-09-19T15:03:59.114904481Z', 'userID': 5789891, 'accountID': '101-011-5789891-001', 'batchID': '537', 'requestID': '42344720235557850', 'type': 'ORDER_FILL', 'orderID': '537', 'instrument': 'XAU_USD', 'units': '1.0', 'price': '1310.191', 'reason': 'MARKET_ORDER', 'pl': '0.0', 'financing': '0.0', 'accountBalance': '103050.143', 'tradeOpened': {'tradeID': '538', 'units': '1.0'}} \n",
      "\n",
      "\n",
      "\n",
      " {'id': '540', 'time': '2017-09-19T15:03:59.511575089Z', 'userID': 5789891, 'accountID': '101-011-5789891-001', 'batchID': '539', 'requestID': '42344720235559216', 'type': 'ORDER_FILL', 'orderID': '539', 'instrument': 'XAU_USD', 'units': '-11.0', 'price': '1309.753', 'reason': 'MARKET_ORDER_POSITION_CLOSEOUT', 'pl': '-3.745', 'financing': '0.0', 'accountBalance': '103046.398', 'tradesClosed': [{'tradeID': '518', 'units': '-1.0', 'realizedPL': '-0.301', 'financing': '0.0'}, {'tradeID': '520', 'units': '-1.0', 'realizedPL': '-0.396', 'financing': '0.0'}, {'tradeID': '522', 'units': '-1.0', 'realizedPL': '-0.417', 'financing': '0.0'}, {'tradeID': '524', 'units': '-1.0', 'realizedPL': '-0.294', 'financing': '0.0'}, {'tradeID': '526', 'units': '-1.0', 'realizedPL': '-0.315', 'financing': '0.0'}, {'tradeID': '528', 'units': '-1.0', 'realizedPL': '-0.212', 'financing': '0.0'}, {'tradeID': '530', 'units': '-1.0', 'realizedPL': '-0.338', 'financing': '0.0'}, {'tradeID': '532', 'units': '-1.0', 'realizedPL': '-0.387', 'financing': '0.0'}, {'tradeID': '534', 'units': '-1.0', 'realizedPL': '-0.423', 'financing': '0.0'}, {'tradeID': '536', 'units': '-1.0', 'realizedPL': '-0.224', 'financing': '0.0'}, {'tradeID': '538', 'units': '-1.0', 'realizedPL': '-0.438', 'financing': '0.0'}]} \n",
      "\n"
     ]
    },
    {
     "data": {
      "text/plain": [
       "'Finished.'"
      ]
     },
     "execution_count": 54,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "auto_trading = trader.ADXTrader(instrument='XAU_USD',units=1)\n",
    "auto_trading.start()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "声明：本资料仅供内部学习交流使用，切勿外传。"
   ]
  }
 ],
 "metadata": {
  "anaconda-cloud": {},
  "kernelspec": {
   "display_name": "Python 3",
   "language": "python",
   "name": "python3"
  },
  "language_info": {
   "codemirror_mode": {
    "name": "ipython",
    "version": 3
   },
   "file_extension": ".py",
   "mimetype": "text/x-python",
   "name": "python",
   "nbconvert_exporter": "python",
   "pygments_lexer": "ipython3",
   "version": "3.6.0"
  }
 },
 "nbformat": 4,
 "nbformat_minor": 1
}
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{
 "cells": [
  {
   "cell_type": "code",
   "execution_count": 2,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Ready?\n",
      "5\n",
      "4\n",
      "3\n",
      "2\n",
      "1\n",
      "goooooo...\n"
     ]
    }
   ],
   "source": [
    "import threading\n",
    "import time\n",
    "\n",
    "control = threading.Event()      # 初始化Event后Flag就是False的；\n",
    "\n",
    "def ready():\n",
    "    print('Ready?')\n",
    "    for i in range(5,0,-1):\n",
    "        print(i)\n",
    "        time.sleep(0.5)\n",
    "    control.set()                # set()就是将Flag设置成True；\n",
    "\n",
    "\n",
    "def go():\n",
    "    control.wait()\n",
    "    print('goooooo...')\n",
    "\n",
    "thread1 = threading.Thread(target=ready)\n",
    "thread2 = threading.Thread(target=go)\n",
    "\n",
    "thread1.start()\n",
    "thread2.start()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "collapsed": true
   },
   "source": [
    "声明：本资料仅供内部学习交流使用，切勿外传。"
   ]
  }
 ],
 "metadata": {
  "kernelspec": {
   "display_name": "Python 3",
   "language": "python",
   "name": "python3"
  },
  "language_info": {
   "codemirror_mode": {
    "name": "ipython",
    "version": 3
   },
   "file_extension": ".py",
   "mimetype": "text/x-python",
   "name": "python",
   "nbconvert_exporter": "python",
   "pygments_lexer": "ipython3",
   "version": "3.6.1"
  }
 },
 "nbformat": 4,
 "nbformat_minor": 2
}
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{
 "cells": [
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "# 实盘交易平台IB—免费数据版\n"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "## 1. IB API 框架结构"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "IB API 中最重要的两个大类：\n",
    "* EClientSocket Class: 负责从客户端向服务器发送信息 \n",
    "* EWrapper Class：负责接收服务器向客户端发送的信息，客户需要重写其中的部分方法以实现自定义行为\n",
    "\n",
    "使用Python版ibapi构造的程序至少会包含两个线程，一个线程处理客户发送给服务器的请求（EClientSocket类或其子类），另一个线程处理服务器的反馈（EWapper类或其子类）"
   ]
  },
  {
   "attachments": {
    "APP_%E6%94%B9.png": {
     "image/png": ""
    }
   },
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "![APP_%E6%94%B9.png](attachment:APP_%E6%94%B9.png)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "## 2. API 重要函数测试"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "注意事项：使用api前需要首先打开 Trader Workstation，并将语言选择为 English，选择中文api运行时会出现解码错误。"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 2.0 API 运行模式的简单说明范例"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "from datetime import datetime\n",
    "import time\n",
    "import threading\n",
    "\n",
    "from ibapi import wrapper\n",
    "from ibapi.client import EClient\n",
    "from ibapi.order import Order\n",
    "from ibapi.order_state import OrderState\n",
    "from ibapi.common import *\n",
    "from ibapi.contract import *\n",
    "from ibapi.ticktype import *\n",
    "\n",
    "\n",
    "class TestApp(wrapper.EWrapper, EClient):      # IB核心：多继承；\n",
    "    def __init__(self):\n",
    "        wrapper.EWrapper.__init__(self)\n",
    "        EClient.__init__(self, wrapper=self)\n",
    "        self.reqID = None\n",
    "\n",
    "        # connect to the IB TWS，这个方法是在进行交易之前必须调用的；\n",
    "        self.connect(\"127.0.0.1\", 7497, clientId=123)\n",
    "\n",
    "\n",
    "    # override EWrapper method\n",
    "    # nextValidId() 函数是 client 模块中 reqIds() 的响应函数，client.reqIds() 会在连接服务器过程中自动被调用\n",
    "    # 所以 nextValidId() 函数中定义的行为也会在连接过程中执行\n",
    "    def nextValidId(self, orderId: int):\n",
    "        \"\"\" Receives next valid order id. Catch valid ID after connection\"\"\"\n",
    "        print(\"Setting nextValidOrderId: %d\" % orderId)\n",
    "        print(\"Hello Interactive Brokers\")\n",
    "        self.reqID = orderId\n",
    "    \n",
    "    # override EWrapper method\n",
    "    # connectAck是和TWS平台连接成功时会自动调用的方法，可以重写这个方法；\n",
    "    def connectAck(self):\n",
    "        \"\"\" callback signifying completion of successful connection \"\"\"\n",
    "        self.logAnswer('connectAck', vars())\n",
    "        print('The IB TWS is Connected.')\n",
    "    \n",
    "# 实例化自定义类\n",
    "app = TestApp()\n",
    "\n",
    "# app.run()             # 如果不用线程控制的话，则连接好了之后就会一直等在那，占着线程，就无法继续去做其他操作了；\n",
    "\n",
    "# 创建新线程负责想接收用户发出的指令\n",
    "client_thread = threading.Thread(target=app.run)      \n",
    "\n",
    "# 启动线程，start()是线程对象的方法；\n",
    "client_thread.start()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "app.reqIds(1)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "scrolled": true
   },
   "outputs": [],
   "source": [
    "# 可以用来结束client_thread进程，执行后与服务器的链接会断开，存在延时问题，通信是需要时间的；\n",
    "app.done = True\n",
    "print(app.isConnected())"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 2.1. 定义响应函数（wrapper）行为"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 1,
   "metadata": {
    "scrolled": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Connecting ...\n",
      "Connected.\n",
      "\n",
      " Account: DU229334"
     ]
    },
    {
     "name": "stderr",
     "output_type": "stream",
     "text": [
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:hfarm\n"
     ]
    },
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      " \n",
      "\n",
      "Setting nextValidOrderId: 48\n"
     ]
    },
    {
     "name": "stderr",
     "output_type": "stream",
     "text": [
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:usfuture\n",
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:cashfarm\n",
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:usfarm\n",
      "ERROR:root:ERROR -1 2106 HMDS data farm connection is OK:cashhmds\n",
      "ERROR:root:ERROR -1 2106 HMDS data farm connection is OK:hkhmds\n",
      "ERROR:root:ERROR -1 2106 HMDS data farm connection is OK:ushmds\n"
     ]
    }
   ],
   "source": [
    "from datetime import datetime\n",
    "import time, os\n",
    "import threading\n",
    "\n",
    "from ibapi import wrapper\n",
    "from ibapi.client import EClient\n",
    "from ibapi.order import Order\n",
    "from ibapi.order_state import OrderState\n",
    "from ibapi.common import *\n",
    "from ibapi.contract import *\n",
    "from ibapi.ticktype import *\n",
    "\n",
    "\n",
    "class TestApp(wrapper.EWrapper, EClient):\n",
    "    def __init__(self):\n",
    "        wrapper.EWrapper.__init__(self)\n",
    "        EClient.__init__(self, wrapper=self)\n",
    "\n",
    "        self.reqID = None\n",
    "        # connect to the IB TWS\n",
    "        print('Connecting ...')\n",
    "        self.connect(\"127.0.0.1\", 7497, clientId=123)\n",
    "        # Request frozen market data in case live is not available.\n",
    "        # Different market data subscriptions give you access to different information\n",
    "        # https://interactivebrokers.github.io/tws-api/market_data_type.html#gsc.tab=0\n",
    "        \n",
    "        # 需要请求什么样的数据，4类型是最不严格的，不开市的情况下则返回最后的交易数据；\n",
    "        self.reqMarketDataType(4)\n",
    "\n",
    "    # override EWrapper method\n",
    "    # # 对应client中reqIds()方法；\n",
    "    def nextValidId(self, orderId: int):\n",
    "        \"\"\" Receives next valid order id. Catch valid ID after connection\"\"\"\n",
    "        print(\"Setting nextValidOrderId: %d\" % orderId)\n",
    "        self.reqID = orderId\n",
    "        \n",
    "    # override EWrapper method\n",
    "    # 服务器连接上了之后我们要做的事情；也可以自己写：在服务器连接之后看一下账户的信息；\n",
    "    def connectAck(self):\n",
    "        \"\"\" callback signifying completion of successful connection \"\"\"\n",
    "        self.logAnswer('connectAck', vars())\n",
    "        print('Connected.')\n",
    "        \n",
    "    # override EWrapper method        \n",
    "    # 对应client中reqManageAccounts()方法；在连接时候会直接调用；\n",
    "    def managedAccounts(self, accountsList: str):\n",
    "        \"\"\"Receives a comma-separated string with the managed account ids.\n",
    "            reqManagedAccts() can only be made when connected to a FA managed account\"\"\"\n",
    "        self.account = accountsList.split(',')[0]  # Get the first item of the comma-delimited list\n",
    "        print('\\n','Account: %s' % self.account,'\\n')  \n",
    "\n",
    "    # override EWrapper method\n",
    "    # 对应client中reqContractDetails()方法；\n",
    "    def contractDetails(self, reqId:int, contractDetails:ContractDetails):\n",
    "        \"\"\"Receives the full contract's definitons. This method will return all\n",
    "        contracts matching the requested via EEClientSocket::reqContractDetails.\n",
    "        For example, one can obtain the whole option chain with it.\"\"\"\n",
    "        summary = contractDetails.summary\n",
    "        print('ContractSummary: \\n')\n",
    "        print('Symbol: {}\\nSecutiry type: {}\\nExchange: {}\\n'\n",
    "              .format(summary.symbol, summary.secType, summary.exchange))\n",
    "        print('Market: {}\\nMin_tick:{}\\nOrder types: {}\\nValid exchanges: {}\\nIndustry: {}\\nCategory: {}\\nTrading hours: {}'\n",
    "             .format(contractDetails.marketName, contractDetails.minTick, contractDetails.orderTypes, contractDetails.validExchanges,\n",
    "                     contractDetails.industry, contractDetails.category, contractDetails.tradingHours))\n",
    "\n",
    "    # override EWrapper method\n",
    "    # 因为IB的数据都是数据流，在数据流返回结束时给出提醒；\n",
    "    def contractDetailsEnd(self, reqId:int):\n",
    "        \"\"\"This function is called once all contract details for a given\n",
    "        request are received. This helps to define the end of an option\n",
    "        chain.\"\"\"\n",
    "        print('\\n', 'reqContractDetails() test complete')\n",
    "\n",
    "    # override EWrapper method\n",
    "    # 对应client中reqHistoricalData()方法；\n",
    "    def historicalData(self, reqId: int, bar):\n",
    "        \"\"\" returns the requested historical data bars\n",
    "\n",
    "        reqId - the request's identifier\n",
    "        date  - the bar's date and time (either as a yyyymmss hh:mm:ssformatted\n",
    "             string or as system time according to the request)\n",
    "        open  - the bar's open point\n",
    "        high  - the bar's high point\n",
    "        low   - the bar's low point\n",
    "        close - the bar's closing point\n",
    "        volume - the bar's traded volume if available\n",
    "        count - the number of trades during the bar's timespan (only available\n",
    "            for TRADES).\n",
    "        WAP -   the bar's Weighted Average Price\n",
    "        hasGaps  -indicates if the data has gaps or not. \"\"\"\n",
    "        print('{} {} {} {} {}'.format(bar.date, bar.open, bar.high, bar.low, bar.close))\n",
    "        print('hello')            # 从这个例子中可以更好体现出响应函数的特征；\n",
    "\n",
    "    # override EWrapper method\n",
    "    # 因为IB的数据都是数据流，在数据流返回结束时给出提醒；\n",
    "    def historicalDataEnd(self, reqId:int, start:str, end:str):\n",
    "        \"\"\" Marks the ending of the historical bars reception. \"\"\"\n",
    "        print('\\n','reqHistoricalData() test complete')\n",
    "        \n",
    "    # override EWrapper method\n",
    "    # 对应client中reqMktData()方法，从IB获得实时数据；\n",
    "    def tickPrice(self, reqId: TickerId , tickType: TickType, price: float,\n",
    "                  attrib:TickAttrib):\n",
    "        \"\"\"Market data tick price callback. Handles all price related ticks.\"\"\"\n",
    "        if tickType == 2:  # only print ask price\n",
    "            print(\"Time: \", str(datetime.now()), \" Ticker Id:\", reqId, \" tickType:\", tickType, \"Price:\", price)\n",
    "\n",
    "    # override EWrapper method\n",
    "    # 对应client中reqRealTimeBars()方法；\n",
    "    def realtimeBar(self, reqId: TickerId, time:int, open: float, high: float, low: float, close: float,\n",
    "                        volume: int, wap: float, count: int):\n",
    "        \"\"\" Updates the real time 5 seconds bars\n",
    "\n",
    "        reqId - the request's identifier\n",
    "        bar.time  - start of bar in unix (or 'epoch') time\n",
    "        bar.endTime - for synthetic bars, the end time (requires TWS v964). Otherwise -1.\n",
    "        bar.open  - the bar's open value\n",
    "        bar.high  - the bar's high value\n",
    "        bar.low   - the bar's low value\n",
    "        bar.close - the bar's closing value\n",
    "        bar.volume - the bar's traded volume if available\n",
    "        bar.WAP   - the bar's Weighted Average Price\n",
    "        bar.count - the number of trades during the bar's timespan (only available\n",
    "            for TRADES).\"\"\"\n",
    "        print('ReqID: %d'% reqId, ' Time: ', str(datetime.fromtimestamp(time)), '\\t', open, '\\t', high, '\\t', low, '\\t', close)\n",
    "        \n",
    "    # override EWrapper method\n",
    "    # 对应client中placeOrder方法和reqOpenOrders()方法；\n",
    "    # 注意该方法是只要订单状态发生改变就会触发该方法；\n",
    "    def orderStatus(self, orderId: OrderId, status: str, filled: float,\n",
    "                remaining: float, avgFillPrice: float, permId: int,\n",
    "                parentId: int, lastFillPrice: float, clientId: int,\n",
    "                whyHeld: str):\n",
    "        \"\"\"This event is called whenever the status of an order changes. It is\n",
    "        also fired after reconnecting to TWS if the client has any open orders.\n",
    "\n",
    "        orderId: OrderId - The order ID that was specified previously in the\n",
    "            call to placeOrder()\n",
    "        status:str - The order status. Possible values include:\n",
    "            PendingSubmit - indicates that you have transmitted the order, but have not  yet received confirmation that it has been accepted by the order destination. NOTE: This order status is not sent by TWS and should be explicitly set by the API developer when an order is submitted.\n",
    "            PendingCancel - indicates that you have sent a request to cancel the order but have not yet received cancel confirmation from the order destination. At this point, your order is not confirmed canceled. You may still receive an execution while your cancellation request is pending. NOTE: This order status is not sent by TWS and should be explicitly set by the API developer when an order is canceled.\n",
    "            PreSubmitted - indicates that a simulated order type has been accepted by the IB system and that this order has yet to be elected. The order is held in the IB system until the election criteria are met. At that time the order is transmitted to the order destination as specified.\n",
    "            Submitted - indicates that your order has been accepted at the order destination and is working.\n",
    "            Cancelled - indicates that the balance of your order has been confirmed canceled by the IB system. This could occur unexpectedly when IB or the destination has rejected your order.\n",
    "            Filled - indicates that the order has been completely filled.\n",
    "            Inactive - indicates that the order has been accepted by the system (simulated orders) or an exchange (native orders) but that currently the order is inactive due to system, exchange or other issues.\n",
    "        filled:int - Specifies the number of shares that have been executed.\n",
    "            For more information about partial fills, see Order Status for Partial Fills.\n",
    "        remaining:int -   Specifies the number of shares still outstanding.\n",
    "        avgFillPrice:float - The average price of the shares that have been executed. This parameter is valid only if the filled parameter value is greater than zero. Otherwise, the price parameter will be zero.\n",
    "        permId:int -  The TWS id used to identify orders. Remains the same over TWS sessions.\n",
    "        parentId:int - The order ID of the parent order, used for bracket and auto trailing stop orders.\n",
    "        lastFilledPrice:float - The last price of the shares that have been executed. This parameter is valid only if the filled parameter value is greater than zero. Otherwise, the price parameter will be zero.\n",
    "        clientId:int - The ID of the client (or TWS) that placed the order. Note that TWS orders have a fixed clientId and orderId of 0 that distinguishes them from API orders.\n",
    "        whyHeld:str - This field is used to identify an order held when TWS is trying to locate shares for a short sell. The value used to indicate this is 'locate'.\n",
    "\n",
    "        \"\"\"\n",
    "        print('OrderId: {}, Status:{}  Filled: {}  AverageFillPrice: {} Remaining: {} permid: {} parentid: {} lastFillPrice: {} clientId: {} whyHeld:{}'\n",
    "              .format(orderId, status, filled, avgFillPrice, remaining, permId, parentId, lastFillPrice, clientId, whyHeld))\n",
    "        print('\\n')\n",
    "     \n",
    "    # override EWrapper method\n",
    "    # 对应client中placeOrder方法和reqOpenOrders()方法；\n",
    "    def openOrder(self, orderId:OrderId, contract:Contract, order:Order,\n",
    "                  orderState:OrderState):\n",
    "        print('OrderId: {},\\ncontract: {},\\norder_direction: {},\\norder_type: {},\\nlmt_price/stp_price: {}/{},\\norder_state:{} '\n",
    "              .format(orderId, contract.symbol, order.action, order.orderType, order.lmtPrice, order.auxPrice, orderState.status))\n",
    "     \n",
    "    # override EWrapper method\n",
    "    # 对应client中reqPositions()方法；\n",
    "    def position(self, account:str, contract:Contract, position:float,\n",
    "                 avgCost:float):\n",
    "        print('Account: {}'.format(account))\n",
    "        print('Contract: {}, \\nPosition: {}，\\navgCost: {}'.format(contract.symbol, position, avgCost))\n",
    "    \n",
    "    # override EWrapper method\n",
    "    # 调用position结束的通知；\n",
    "    def positionEnd(self):\n",
    "        \"\"\"This function is called to feed in open orders.\n",
    "\n",
    "        orderID: OrderId - The order ID assigned by TWS. Use to cancel or\n",
    "            update TWS order.\n",
    "        contract: Contract - The Contract class attributes describe the contract.\n",
    "        order: Order - The Order class gives the details of the open order.\n",
    "        orderState: OrderState - The orderState class includes attributes Used\n",
    "            for both pre and post trade margin and commission data.\"\"\"\n",
    "        print('reqPosition() test complete.')\n",
    "        print('\\n')\n",
    "    \n",
    "    # override EWrapper method\n",
    "    # 对应client中reqAccountsSummary()方法；\n",
    "    def accountSummary(self, reqId: int, account: str, tag: str, value: str,\n",
    "                       currency: str):\n",
    "        \"\"\"Returns the data from the TWS Account Window Summary tab in\n",
    "        response to reqAccountSummary().\"\"\"\n",
    "        print('Account: {}'.format(account))\n",
    "        print('{}: {}'.format(tag, value))\n",
    "        print('ReqId: {}'.format(reqId))\n",
    "        print('\\n')\n",
    "        \n",
    "    # override EWrapper method\n",
    "    def accountSummaryEnd(self, reqId:int):\n",
    "        \"\"\"This method is called once all account summary data for a\n",
    "        given request are received.\"\"\"\n",
    "        print('reqAccountSummary() test complete')\n",
    "        print('\\n')\n",
    "        \n",
    "    # override EWrapper method\n",
    "    # 对应client中reqAccountUpdates()方法；\n",
    "    def updateAccountTime(self, timeStamp:str):\n",
    "        \"\"\"callback function of client.reqAccountUpdates\"\"\"\n",
    "        print('Last update time: %s' % timeStamp)\n",
    "   \n",
    "    # override EWrapper method\n",
    "    # 对应client中reqAccountUpdates()方法；\n",
    "    def updatePortfolio(self, contract:Contract, position:float,\n",
    "                        marketPrice:float, marketValue:float,\n",
    "                        averageCost:float, unrealizedPNL:float,\n",
    "                        realizedPNL:float, accountName:str):\n",
    "        \"\"\"This function is called only when reqAccountUpdates on\n",
    "        EEClientSocket object has been called.\"\"\"\n",
    "        \n",
    "        print('Account: {}'.format(accountName))\n",
    "        print('Symbol: {} \\nPosition: {} \\nMarketValue: {}\\nAverageCost: {}'\n",
    "              .format(contract.symbol, position, marketValue, averageCost))\n",
    "\n",
    "\n",
    "app = TestApp()\n",
    "\n",
    "# run()是client的方法；\n",
    "client_thread = threading.Thread(target=app.run)  # Initialize a thread which will run the run() method of the EClient class \n",
    "\n",
    "# start是Thread的方法，用于启动线程；\n",
    "client_thread.start()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 可以用来结束client_thread进程，执行后与服务器的链接会断开\n",
    "app.done = True\n",
    "print(app.isConnected())"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 18,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Setting nextValidOrderId: 50\n"
     ]
    }
   ],
   "source": [
    "app.reqIds(1)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 20,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "50"
      ]
     },
     "execution_count": 20,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "app.reqID"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 2.2. 测试请求函数"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 2.2.1. 定义合约属性"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 10,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 定义外汇合约\n",
    "def fx_contract(symbol: str):\n",
    "    \"\"\"\n",
    "    定义查询合约属性，服务器根据属性匹配合约返回数据，如果对应到一个以上的合约会报错\n",
    "    :param symbol: 比如 ’EUR', 'APPL'\n",
    "    :param secType: 证券类型，股票：‘STK', 外汇：’CASH', 商品：‘CMDTY', 指数：’IND'...\n",
    "    :return: 返回定义好的合约\n",
    "    \"\"\"\n",
    "    contract = Contract()\n",
    "    contract.symbol = symbol\n",
    "    contract.secType =  'CASH'\n",
    "    contract.currency = \"USD\"\n",
    "    contract.exchange = 'IDEALPRO'\n",
    "    return contract\n",
    "\n",
    "# 定义股票合约\n",
    "def stock_contract(symbol: str):\n",
    "    \"\"\"\n",
    "    定义查询合约属性，服务器根据属性匹配合约返回数据，如果对应到一个以上的合约会报错\n",
    "    :param symbol: 比如 ’EUR', 'APPL'\n",
    "    :param secType: 证券类型，股票：‘STK', 外汇：’CASH', 商品：‘CMDTY', 指数：’IND'...\n",
    "    :return: 返回定义好的合约\n",
    "    \"\"\"\n",
    "    contract = Contract()\n",
    "    contract.symbol = symbol\n",
    "    contract.secType = 'STK'\n",
    "    contract.currency = \"USD\"\n",
    "    contract.exchange = 'ISLAND'\n",
    "    return contract    \n",
    "\n",
    "# 更多合约类型可以参考api安装路径下 ...IB_API\\samples\\Python\\Testbed\\ContractSamples.py"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 2.2.2. 获取合约信息"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 21,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "ContractSummary: \n",
      "\n",
      "Symbol: EUR\n",
      "Secutiry type: CASH\n",
      "Exchange: IDEALPRO\n",
      "\n",
      "Market: EUR.USD\n",
      "Min_tick:5e-05\n",
      "Order types: ACTIVETIM,ADJUST,ALERT,ALGO,ALLOC,AVGCOST,BASKET,CASHQTY,COND,CONDORDER,DAY,DEACT,DEACTDIS,DEACTEOD,GAT,GTC,GTD,GTT,HID,IOC,LIT,LMT,MIT,MKT,NONALGO,OCA,REL,SCALE,SCALERST,STP,STPLMT,TRAIL,TRAILLIT,TRAILLMT,TRAILMIT,WHATIF\n",
      "Valid exchanges: IDEALPRO\n",
      "Industry: \n",
      "Category: \n",
      "Trading hours: 20170926:1715-1700;20170927:1715-1700;20170928:1715-1700;20170929:1715-1700;20170930:1715-1700;20171001:CLOSED;20171002:CLOSED;20171003:1715-1700;20171004:1715-1700;20171005:1715-1700;20171006:1715-1700;20171007:1715-1700;20171008:CLOSED;20171009:CLOSED;20171010:1715-1700;20171011:1715-1700;20171012:1715-1700;20171013:1715-1700;20171014:1715-1700;20171015:CLOSED;20171016:CLOSED;20171017:1715-1700;20171018:1715-1700;20171019:1715-1700;20171020:1715-1700;20171021:1715-1700;20171022:CLOSED;20171023:CLOSED;20171024:1715-1700;20171025:1715-1700;20171026:1715-1700;20171027:1715-1700;20171028:1715-1700;20171029:CLOSED;20171030:CLOSED\n",
      "\n",
      " reqContractDetails() test complete\n"
     ]
    }
   ],
   "source": [
    "# def reqContractDetails(self, reqId:int , contract:Contract):\n",
    "# \"\"\"Call this function to download all details for a particular\n",
    "# underlying. The contract details will be received via the contractDetails()\n",
    "# function on the EWrapper.\n",
    "\n",
    "# reqId:int - The ID of the data request. Ensures that responses are\n",
    "#     make_fieldatched to requests if several requests are in process.\n",
    "# contract:Contract - The summary description of the contract being looked\n",
    "#     up.\"\"\"\n",
    "\n",
    "# 定义合约属性\n",
    "contract = fx_contract('EUR')\n",
    "# 请求匹配合约信息\n",
    "app.reqContractDetails(app.reqID, contract)\n",
    "app.reqID += 1"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 23,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "ContractSummary: \n",
      "\n",
      "Symbol: AAPL\n",
      "Secutiry type: STK\n",
      "Exchange: ISLAND\n",
      "\n",
      "Market: NMS\n",
      "Min_tick:0.01\n",
      "Order types: ACTIVETIM,ADJUST,ALERT,ALLOC,AVGCOST,BASKET,COND,CONDORDER,DAY,DEACT,DEACTDIS,DEACTEOD,DIS,GAT,GTC,GTD,GTT,HID,IOC,LIT,LMT,LOC,MIT,MKT,MOC,MTL,NGCOMB,NONALGO,OCA,OPG,PEGBENCH,RTH,SCALE,SCALERST,SNAPMID,SNAPMKT,SNAPREL,STP,STPLMT,TRAIL,TRAILLIT,TRAILLMT,TRAILMIT,WHATIF\n",
      "Valid exchanges: SMART,AMEX,CBOE,ISE,CHX,ARCA,ISLAND,VWAP,DRCTEDGE,NSX,BEX,BATS,EDGEA,CSFBALGO,JEFFALGO,BYX,IEX,PSX\n",
      "Industry: Technology\n",
      "Category: Computers\n",
      "Trading hours: 20170926:0400-2000;20170927:0400-2000;20170928:0400-2000;20170929:0400-2000;20170930:CLOSED;20171001:CLOSED;20171002:0400-2000;20171003:0400-2000;20171004:0400-2000;20171005:0400-2000;20171006:0400-2000;20171007:CLOSED;20171008:CLOSED;20171009:0400-2000;20171010:0400-2000;20171011:0400-2000;20171012:0400-2000;20171013:0400-2000;20171014:CLOSED;20171015:CLOSED;20171016:0400-2000;20171017:0400-2000;20171018:0400-2000;20171019:0400-2000;20171020:0400-2000;20171021:CLOSED;20171022:CLOSED;20171023:0400-2000;20171024:0400-2000;20171025:0400-2000;20171026:0400-2000;20171027:0400-2000;20171028:CLOSED;20171029:CLOSED;20171030:0400-2000\n",
      "\n",
      " reqContractDetails() test complete\n"
     ]
    }
   ],
   "source": [
    "contract2 = stock_contract('AAPL')\n",
    "# 请求匹配合约信息\n",
    "app.reqContractDetails(app.reqID, contract2)\n",
    "app.reqID += 1"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 2.2.2. 获取历史数据"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 24,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "20170906  23:39:00 1.19453 1.19464 1.19444 1.19454\n",
      "hello\n",
      "20170906  23:40:00 1.19444 1.19463 1.19424 1.19446\n",
      "hello\n",
      "20170906  23:41:00 1.19424 1.19444 1.19409 1.19426\n",
      "hello\n",
      "20170906  23:42:00 1.19426 1.19438 1.1942 1.19428\n",
      "hello\n",
      "20170906  23:43:00 1.19431 1.19442 1.19421 1.19432\n",
      "hello\n",
      "20170906  23:44:00 1.19421 1.19433 1.19412 1.19423\n",
      "hello\n",
      "20170906  23:45:00 1.19432 1.19441 1.19426 1.19434\n",
      "hello\n",
      "20170906  23:46:00 1.19437 1.19445 1.1943 1.19439\n",
      "hello\n",
      "20170906  23:47:00 1.19439 1.19448 1.19434 1.19441\n",
      "hello\n",
      "20170906  23:48:00 1.19445 1.19455 1.1944 1.19446\n",
      "hello\n",
      "20170906  23:49:00 1.19455 1.19464 1.19447 1.19457\n",
      "hello\n",
      "20170906  23:50:00 1.19446 1.19459 1.19436 1.19448\n",
      "hello\n",
      "20170906  23:51:00 1.19456 1.19466 1.19447 1.19458\n",
      "hello\n",
      "20170906  23:52:00 1.19463 1.19475 1.19455 1.19465\n",
      "hello\n",
      "20170906  23:53:00 1.19458 1.19467 1.19452 1.1946\n",
      "hello\n",
      "20170906  23:54:00 1.19456 1.19463 1.19452 1.19458\n",
      "hello\n",
      "20170906  23:55:00 1.19462 1.19469 1.19459 1.19464\n",
      "hello\n",
      "20170906  23:56:00 1.19464 1.19469 1.19463 1.19467\n",
      "hello\n",
      "20170906  23:57:00 1.19442 1.19467 1.19427 1.19444\n",
      "hello\n",
      "20170906  23:58:00 1.19419 1.19431 1.19405 1.1942\n",
      "hello\n",
      "20170906  23:59:00 1.19397 1.1941 1.19386 1.19398\n",
      "hello\n",
      "\n",
      " reqHistoricalData() test complete\n"
     ]
    }
   ],
   "source": [
    "# 获取历史数据，免费账户最多可以获取一周历史数据\n",
    "# def reqHistoricalData(self, reqId:TickerId , contract:Contract, endDateTime:str,\n",
    "#                       durationStr:str, barSizeSetting:str, whatToShow:str,\n",
    "#                       useRTH:int, formatDate:int, keepUpToDate:bool, chartOptions:TagValueList):\n",
    "# \"\"\"Requests contracts' historical data. When requesting historical data, a\n",
    "# finishing time and date is required along with a duration string. The\n",
    "# resulting bars will be returned in EWrapper.historicalData()\n",
    "\n",
    "# reqId:TickerId - The id of the request. Must be a unique value. When the\n",
    "#     market data returns, it whatToShowill be identified by this tag. This is also\n",
    "#     used when canceling the market data.\n",
    "# contract:Contract - This object contains a description of the contract for which\n",
    "#     market data is being requested.\n",
    "# endDateTime:str - Defines a query end date and time at any point during the past 6 mos.\n",
    "#     Valid values include any date/time within the past six months in the format:\n",
    "#     yyyymmdd HH:mm:ss ttt\n",
    "\n",
    "#     where \"ttt\" is the optional time zone.\n",
    "# durationStr:str - Set the query duration up to one week, using a time unit\n",
    "#     of seconds, days or weeks. Valid values include any integer followed by a space\n",
    "#     and then S (seconds), D (days) or W (week). If no unit is specified, seconds is used.\n",
    "# barSizeSetting:str - Specifies the size of the bars that will be returned (within IB/TWS listimits).\n",
    "#     Valid values include:\n",
    "#     1 sec\n",
    "#     5 secs\n",
    "#     15 secs\n",
    "#     30 secs\n",
    "#     1 min\n",
    "#     2 mins\n",
    "#     3 mins\n",
    "#     5 mins\n",
    "#     15 mins\n",
    "#     30 mins\n",
    "#     1 hour\n",
    "#     1 day\n",
    "# whatToShow:str - Determines the nature of data beinging extracted. Valid values include:\n",
    "\n",
    "#     TRADES\n",
    "#     MIDPOINT\n",
    "#     BID\n",
    "#     ASK\n",
    "#     BID_ASK\n",
    "#     HISTORICAL_VOLATILITY\n",
    "#     OPTION_IMPLIED_VOLATILITY\n",
    "# useRTH:int - Determines whether to return all data available during the requested time span,\n",
    "#     or only data that falls within regular trading hours. Valid values include:\n",
    "\n",
    "#     0 - all data is returned even where the market in question was outside of its\n",
    "#     regular trading hours.\n",
    "#     1 - only data within the regular trading hours is returned, even if the\n",
    "#     requested time span falls partially or completely outside of the RTH.\n",
    "# formatDate: int - Determines the date format applied to returned bars. validd values include:\n",
    "\n",
    "#     1 - dates applying to bars returned in the format: yyyymmdd{space}{space}hh:mm:dd\n",
    "#     2 - dates are returned as a long integer specifying the number of seconds since\n",
    "#         1/1/1970 GMT.\n",
    "# keepUpToDate: Bool value\n",
    "# chartOptions:TagValueList - For internal use only. Use default value XYZ. \n",
    "\n",
    "# 关于订阅历史数据的官方文档说明：http://interactivebrokers.github.io/tws-api/historical_data.html\n",
    "# 不能读取实时数据的时间段里，同样也不能读取历史数据\"\"\"\n",
    "\n",
    "# 定义合约属性\n",
    "contract = fx_contract('EUR')\n",
    "\n",
    "# 请求历史数据\n",
    "app.reqHistoricalData(app.reqID, contract,\n",
    "     '20170907 00:00:00', '1260 S', '1 min', 'BID_ASK', 1, 1, False, [])\n",
    "app.reqID += 1"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 27,
   "metadata": {},
   "outputs": [
    {
     "name": "stderr",
     "output_type": "stream",
     "text": [
      "ERROR:root:ERROR -1 2106 HMDS data farm connection is OK:ushmds.us\n",
      "ERROR:root:ERROR 54 162 Historical Market Data Service error message:No market data permissions for ISLAND STK\n",
      "ERROR:root:ERROR 54 162 Historical Market Data Service error message:No market data permissions for ISLAND STK\n"
     ]
    }
   ],
   "source": [
    "contract2 = stock_contract('AAPL')\n",
    "\n",
    "# 请求历史数据\n",
    "app.reqHistoricalData(app.reqID, contract2,\n",
    "     '20170907 00:00:00', '1260 S', '1 min', 'BID_ASK', 1, 1, False, [])\n",
    "app.reqID += 1"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 2.2.3. 获取实时市场tick数据"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 28,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Time:  2017-09-26 16:16:17.380563  Ticker Id: 55  tickType: 2 Price: 1.1814\n",
      "Time:  2017-09-26 16:16:17.430695  Ticker Id: 56  tickType: 2 Price: 1.1814\n",
      "Time:  2017-09-26 16:16:17.472808  Ticker Id: 57  tickType: 2 Price: 1.1814\n",
      "Time:  2017-09-26 16:16:17.819526  Ticker Id: 58  tickType: 2 Price: 1.1814\n",
      "Time:  2017-09-26 16:16:17.866652  Ticker Id: 59  tickType: 2 Price: 1.1814\n",
      "Time:  2017-09-26 16:16:17.913276  Ticker Id: 60  tickType: 2 Price: 1.1814\n",
      "Time:  2017-09-26 16:16:17.957393  Ticker Id: 61  tickType: 2 Price: 1.1814\n",
      "Time:  2017-09-26 16:16:17.958897  Ticker Id: 62  tickType: 2 Price: 1.1814\n",
      "Time:  2017-09-26 16:16:18.302923  Ticker Id: 63  tickType: 2 Price: 1.1814\n",
      "Time:  2017-09-26 16:16:18.304929  Ticker Id: 64  tickType: 2 Price: 1.1814\n",
      "Time:  2017-09-26 16:16:18.348545  Ticker Id: 65  tickType: 2 Price: 1.18141\n",
      "Time:  2017-09-26 16:16:18.350550  Ticker Id: 66  tickType: 2 Price: 1.18141\n",
      "Time:  2017-09-26 16:16:18.395670  Ticker Id: 67  tickType: 2 Price: 1.18141\n",
      "Time:  2017-09-26 16:16:18.397174  Ticker Id: 68  tickType: 2 Price: 1.18141\n",
      "Time:  2017-09-26 16:16:18.402187  Ticker Id: 69  tickType: 2 Price: 1.18141\n",
      "Time:  2017-09-26 16:16:18.403190  Ticker Id: 70  tickType: 2 Price: 1.18141\n",
      "Time:  2017-09-26 16:16:18.440289  Ticker Id: 71  tickType: 2 Price: 1.18141\n",
      "Time:  2017-09-26 16:16:18.444299  Ticker Id: 72  tickType: 2 Price: 1.18141\n",
      "Time:  2017-09-26 16:16:18.444800  Ticker Id: 73  tickType: 2 Price: 1.18141\n",
      "Time:  2017-09-26 16:16:18.784705  Ticker Id: 74  tickType: 2 Price: 1.18141\n",
      "Time:  2017-09-26 16:16:18.786208  Ticker Id: 75  tickType: 2 Price: 1.18141\n",
      "Time:  2017-09-26 16:16:18.827821  Ticker Id: 76  tickType: 2 Price: 1.1814\n",
      "Time:  2017-09-26 16:16:18.829824  Ticker Id: 77  tickType: 2 Price: 1.1814\n",
      "Time:  2017-09-26 16:16:18.873441  Ticker Id: 78  tickType: 2 Price: 1.1814\n",
      "Time:  2017-09-26 16:16:18.875446  Ticker Id: 79  tickType: 2 Price: 1.1814\n",
      "Time:  2017-09-26 16:16:18.916055  Ticker Id: 80  tickType: 2 Price: 1.1814\n",
      "Time:  2017-09-26 16:16:18.918059  Ticker Id: 81  tickType: 2 Price: 1.1814\n",
      "Time:  2017-09-26 16:16:19.266987  Ticker Id: 82  tickType: 2 Price: 1.1814\n",
      "Time:  2017-09-26 16:16:19.267990  Ticker Id: 83  tickType: 2 Price: 1.1814\n",
      "Time:  2017-09-26 16:16:19.346199  Ticker Id: 84  tickType: 2 Price: 1.1814\n"
     ]
    }
   ],
   "source": [
    "# def reqMktData(self, reqId:TickerId, contract:Contract,\n",
    "#                 genericTickList:str, snapshot:bool, regulatorySnapshot: bool,\n",
    "#                 mktDataOptions:TagValueList):\n",
    "#     \"\"\"Call this function to request market data. The market data\n",
    "#     will be returned by the tickPrice and tickSize events.\n",
    "\n",
    "#     reqId: TickerId - The ticker id. Must be a unique value. When the\n",
    "#         market data returns, it will be identified by this tag. This is\n",
    "#         also used when canceling the market data.\n",
    "#     contract:Contract - This structure contains a description of the\n",
    "#         Contractt for which market data is being requested.\n",
    "#     genericTickList:str - A commma delimited list of generic tick types.\n",
    "#         Tick types can be found in the Generic Tick Types page.\n",
    "#         Prefixing w/ 'mdoff' indicates that top mkt data shouldn't tick.\n",
    "#         You can specify the news source by postfixing w/ ':<source>.\n",
    "#         Example: \"mdoff,292:FLY+BRF\"\n",
    "#     snapshot:bool - Check to return a single snapshot of Market data and\n",
    "#         have the market data subscription cancel. Do not enter any\n",
    "#         genericTicklist values if you use snapshots.\n",
    "#     regulatorySnapshot: bool - With the US Value Snapshot Bundle for stocks,\n",
    "#         regulatory snapshots are available for 0.01 USD each.\n",
    "#     mktDataOptions:TagValueList - For internal use only.\n",
    "#         Use default value XYZ. \"\"\"\n",
    "\n",
    "# 定义合约属性\n",
    "contract = fx_contract('EUR')\n",
    "\n",
    "# 请求实时数据\n",
    "for i in range(30):\n",
    "    app.reqMktData(app.reqID, contract, '', True, False, [])\n",
    "    app.reqID += 1\n",
    "    "
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 2.2.4. 获取实时Bar数据"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 31,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "ReqID: 115  Time:  2017-09-26 16:18:30 \t 1.18105 \t 1.181055 \t 1.181005 \t 1.181025\n",
      "ReqID: 115  Time:  2017-09-26 16:18:35 \t 1.181025 \t 1.18103 \t 1.181 \t 1.181015\n",
      "ReqID: 115  Time:  2017-09-26 16:18:40 \t 1.181015 \t 1.181025 \t 1.181005 \t 1.181015\n",
      "ReqID: 115  Time:  2017-09-26 16:18:45 \t 1.181015 \t 1.181025 \t 1.180995 \t 1.181005\n",
      "ReqID: 115  Time:  2017-09-26 16:18:50 \t 1.181005 \t 1.18104 \t 1.180995 \t 1.181025\n"
     ]
    }
   ],
   "source": [
    "# 获取bar数据，当前仅支持5秒周期的bar数据\n",
    "# def reqRealTimeBars(self, reqId:TickerId, contract:Contract, barSize:int,\n",
    "#                     whatToShow:str, useRTH:bool,\n",
    "#                     realTimeBarsOptions:TagValueList):\n",
    "#     \"\"\"Call the reqRealTimeBars() function to start receiving real time bar\n",
    "#     results through the realtimeBar() EWrapper function.\n",
    "\n",
    "#     reqId:TickerId - The Id for the request. Must be a unique value. When the\n",
    "#         data is received, it will be identified by this Id. This is also\n",
    "#         used when canceling the request.\n",
    "#     contract:Contract - This object contains a description of the contract\n",
    "#         for which real time bars are being requested\n",
    "#     barSize:int - Currently only 5 second bars are supported, if any other\n",
    "#         value is used, an exception will be thrown.\n",
    "#     whatToShow:str - Determines the nature of the data extracted. Valid\n",
    "#         values include:\n",
    "#         TRADES\n",
    "#         BID\n",
    "#         ASK\n",
    "#         MIDPOINT\n",
    "#     useRTH:bool - Regular Trading Hours only. Valid values include:\n",
    "#         0 = all data available during the time span requested is returned,\n",
    "#             including time intervals when the market in question was\n",
    "#             outside of regular trading hours.\n",
    "#         1 = only data within the regular trading hours for the product\n",
    "#             requested is returned, even if the time time span falls\n",
    "#             partially or completely outside.\n",
    "#     realTimeBarOptions:TagValueList - For internal use only. Use default value XYZ.\"\"\"\n",
    "\n",
    "# 定义合约属性\n",
    "contract = fx_contract('EUR')\n",
    "app.reqRealTimeBars(app.reqID, contract, 5, 'MIDPOINT', 1, [])\n",
    "app.reqID += 1"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 32,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 取消实时 bar 数据订阅\n",
    "app.cancelRealTimeBars(115)                #这个ReqID还是有意义的；控制请求编号，每个不一样；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "collapsed": true
   },
   "source": [
    "### 2.3 IB交易操作"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 2.3.1 定义订单属性"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 11,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 定义市价单\n",
    "def create_mkt_order(action: str, quantity: int):\n",
    "    \"\"\" Creates a market order.\"\"\"\n",
    "    order = Order()\n",
    "    order.action = action\n",
    "    order.totalQuantity = quantity\n",
    "    order.account = app.account\n",
    "    order.orderType = 'MKT'\n",
    "    order.orderId = app.reqID\n",
    "    app.reqID += 1\n",
    "    return order\n",
    "\n",
    "# 定义限价单\n",
    "def create_lmt_order(action: str, quantity: int, lmtPrice):\n",
    "    \"\"\" Creates a limit order.\"\"\"\n",
    "    order = Order()\n",
    "    order.action = action\n",
    "    order.totalQuantity = quantity\n",
    "    order.account = app.account\n",
    "    order.orderType = 'LMT'\n",
    "    order.orderId = app.reqID\n",
    "    order.lmtPrice = lmtPrice \n",
    "    app.reqID += 1\n",
    "    return order\n",
    "\n",
    "# 定义止价单\n",
    "def create_stp_order(action: str, quantity: int, stpPrice):\n",
    "    \"\"\" Creates a stop order.\"\"\"\n",
    "    order = Order()\n",
    "    order.action = action\n",
    "    order.totalQuantity = quantity\n",
    "    order.account = app.account\n",
    "    order.orderType = 'STP'\n",
    "    order.orderId = app.reqID\n",
    "    order.auxPrice = stpPrice \n",
    "    app.reqID += 1\n",
    "    return order"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 2.3.2 下单"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 34,
   "metadata": {
    "scrolled": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Account: DU229334\n",
      "Contract: EUR, \n",
      "Position: -40000.0，\n",
      "avgCost: 1.183495\n",
      "OrderId: 51,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 0.0/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 51, Status:Filled  Filled: 20000.0  AverageFillPrice: 1.18131 Remaining: 0.0 permid: 1539721486 parentid: 0 lastFillPrice: 1.18131 clientId: 123 whyHeld:\n",
      "\n",
      "\n",
      "OrderId: 51,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 0.0/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 51, Status:Filled  Filled: 20000.0  AverageFillPrice: 1.18131 Remaining: 0.0 permid: 1539721486 parentid: 0 lastFillPrice: 1.18131 clientId: 123 whyHeld:\n",
      "\n",
      "\n",
      "OrderId: 51,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 0.0/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 51, Status:Filled  Filled: 20000.0  AverageFillPrice: 1.18131 Remaining: 0.0 permid: 1539721486 parentid: 0 lastFillPrice: 1.18131 clientId: 123 whyHeld:\n",
      "\n",
      "\n"
     ]
    },
    {
     "name": "stderr",
     "output_type": "stream",
     "text": [
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:cashfarm\n"
     ]
    }
   ],
   "source": [
    "# 市价下单\n",
    "# def placeOrder(self, orderId:OrderId , contract:Contract, order:Order):\n",
    "#     \"\"\"“Call this function to place an order. The order status will\n",
    "#     be returned by the orderStatus and openOrders event.\n",
    "\n",
    "#     orderId:OrderId - The order id. You must specify a unique value. When the\n",
    "#         order START_APItus returns, it will be identified by this tag.\n",
    "#         This tag is also used when canceling the order.\n",
    "#     contract:Contract - This structure contains a description of the\n",
    "#         contract which is being traded.\n",
    "#     order:Order - This structure contains the details of tradedhe order.\n",
    "#         Note: Each client MUST connect with a unique clientId.\"\"\"\"\n",
    "\n",
    "# 定义订单属性\n",
    "mkt_order = create_mkt_order('SELL', 20000)\n",
    "# mkt_order = create_mkt_order('BUY', 200)\n",
    "\n",
    "# 定义合约属性\n",
    "contract = fx_contract('EUR')\n",
    "# contract = stock_contract('AAPL')\n",
    "\n",
    "# 发送下单请求\n",
    "# placeOrder方法会同时触发Wrapper中的openOrder()方法和orderStatus()方法；\n",
    "app.placeOrder(app.reqID, contract, mkt_order)\n",
    "app.reqID += 1"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 37,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Account: DU229334\n",
      "Contract: AAPL, \n",
      "Position: 0.0，\n",
      "avgCost: 0.0\n",
      "Account: DU229334\n",
      "Contract: AAPL, \n",
      "Position: 200.0，\n",
      "avgCost: 151.17\n",
      "OrderId: 55,\n",
      "contract: AAPL,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 0.0/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 55, Status:Filled  Filled: 200.0  AverageFillPrice: 151.17 Remaining: 0.0 permid: 1539721488 parentid: 0 lastFillPrice: 151.17 clientId: 123 whyHeld:\n",
      "\n",
      "\n",
      "OrderId: 55,\n",
      "contract: AAPL,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 0.0/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 55, Status:Filled  Filled: 200.0  AverageFillPrice: 151.17 Remaining: 0.0 permid: 1539721488 parentid: 0 lastFillPrice: 151.17 clientId: 123 whyHeld:\n",
      "\n",
      "\n",
      "Account: DU229334\n",
      "Contract: EUR, \n",
      "Position: -40000.0，\n",
      "avgCost: 1.183445\n",
      "Account: DU229334\n",
      "Contract: AAPL, \n",
      "Position: 200.0，\n",
      "avgCost: 151.1775\n",
      "OrderId: 55,\n",
      "contract: AAPL,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 0.0/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 55, Status:Filled  Filled: 200.0  AverageFillPrice: 151.17 Remaining: 0.0 permid: 1539721488 parentid: 0 lastFillPrice: 151.17 clientId: 123 whyHeld:\n",
      "\n",
      "\n"
     ]
    },
    {
     "name": "stderr",
     "output_type": "stream",
     "text": [
      "ERROR:root:ERROR -1 2108 Market data farm connection is inactive but should be available upon demand.cashfarm\n",
      "ERROR:root:ERROR -1 2108 Market data farm connection is inactive but should be available upon demand.cashfarm\n",
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:cashfarm\n",
      "ERROR:root:ERROR -1 2108 Market data farm connection is inactive but should be available upon demand.cashfarm\n",
      "ERROR:root:ERROR -1 2108 Market data farm connection is inactive but should be available upon demand.cashfarm\n",
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:cashfarm\n"
     ]
    }
   ],
   "source": [
    "# 如果尝试美股的下单的话，必须是在北京时间晚上；\n",
    "mkt_order = create_mkt_order('BUY', 200)\n",
    "\n",
    "contract = stock_contract('AAPL')\n",
    "\n",
    "app.placeOrder(app.reqID, contract, mkt_order)\n",
    "app.reqID += 1"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 41,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "OrderId: 57,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: LMT,\n",
      "lmt_price/stp_price: 1.17/0.0,\n",
      "order_state:Submitted \n",
      "OrderId: 57, Status:Submitted  Filled: 0.0  AverageFillPrice: 0.0 Remaining: 20000.0 permid: 1539721493 parentid: 0 lastFillPrice: 0.0 clientId: 123 whyHeld:\n",
      "\n",
      "\n"
     ]
    }
   ],
   "source": [
    "# 限价下单\n",
    "# 定义订单属性\n",
    "lmt_order = create_lmt_order('BUY', 20000, 1.17)\n",
    "# 定义合约属性\n",
    "contract = fx_contract('EUR')\n",
    "\n",
    "# placeOrder方法会同时触发Wrapper中的openOrder()方法和orderStatus()方法；\n",
    "app.placeOrder(app.reqID, contract, lmt_order)\n",
    "app.reqID += 1"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 止价下单\n",
    "# 定义订单属性\n",
    "stp_order = create_stp_order('BUY', 20000, 1.22)\n",
    "# 定义合约属性\n",
    "contract = fx_contract('EUR')\n",
    "app.placeOrder(app.reqID, contract, stp_order)\n",
    "app.reqID += 1"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "collapsed": true
   },
   "source": [
    "#### 2.3.3 订单管理"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 42,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "OrderId: 57,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: LMT,\n",
      "lmt_price/stp_price: 1.17/0.0,\n",
      "order_state:Submitted \n",
      "OrderId: 57, Status:Submitted  Filled: 0.0  AverageFillPrice: 0.0 Remaining: 20000.0 permid: 1539721493 parentid: 0 lastFillPrice: 0.0 clientId: 123 whyHeld:\n",
      "\n",
      "\n"
     ]
    }
   ],
   "source": [
    "# 查询开放订单\n",
    "# def reqOpenOrders(self):\n",
    "#     \"\"\"Call this function to request the open orders that were\n",
    "#     placed from this client. Each open order will be fed back through the\n",
    "#     openOrder() and orderStatus() functions on the EWrapper.\"\"\"\n",
    "\n",
    "\n",
    "# repOpenOrders方法会同时也会同时触发Wrapper中的openOrder()方法和orderStatus()方法； \n",
    "# OpenOrders是已挂单尚未成交的单子，注意和Oanda的区别；\n",
    "\n",
    "app.reqOpenOrders()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 39,
   "metadata": {},
   "outputs": [
    {
     "name": "stderr",
     "output_type": "stream",
     "text": [
      "ERROR:root:ERROR 53 202 Order Canceled - reason:\n"
     ]
    },
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "OrderId: 53, Status:Cancelled  Filled: 0.0  AverageFillPrice: 0.0 Remaining: 20000.0 permid: 1539721487 parentid: 0 lastFillPrice: 0.0 clientId: 123 whyHeld:\n",
      "\n",
      "\n"
     ]
    }
   ],
   "source": [
    "# 指定单号撤单\n",
    "# def cancelOrder(self, orderId:OrderId):\n",
    "#     \"\"\"Call this function to cancel an order.\n",
    "\n",
    "#     orderId:OrderId - The order ID that was specified previously in the call\n",
    "#         to placeOrder()\"\"\"\n",
    "\n",
    "app.cancelOrder(53)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 43,
   "metadata": {},
   "outputs": [
    {
     "name": "stderr",
     "output_type": "stream",
     "text": [
      "ERROR:root:ERROR 57 202 Order Canceled - reason:\n"
     ]
    },
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "OrderId: 57, Status:Cancelled  Filled: 0.0  AverageFillPrice: 0.0 Remaining: 20000.0 permid: 1539721493 parentid: 0 lastFillPrice: 0.0 clientId: 123 whyHeld:\n",
      "\n",
      "\n"
     ]
    },
    {
     "name": "stderr",
     "output_type": "stream",
     "text": [
      "ERROR:root:ERROR -1 2108 Market data farm connection is inactive but should be available upon demand.cashfarm\n",
      "ERROR:root:ERROR -1 2108 Market data farm connection is inactive but should be available upon demand.cashfarm\n"
     ]
    }
   ],
   "source": [
    "# 取消全部未成交订单,一键撤单\n",
    "# def reqGlobalCancel(self):\n",
    "#     \"\"\"Use this function to cancel all open orders globally. It\n",
    "#     cancels both API and TWS open orders.\"\"\"\n",
    "app.reqGlobalCancel()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "collapsed": true
   },
   "source": [
    "### 2.4 仓位管理"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 46,
   "metadata": {
    "scrolled": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Account: DU229334\n",
      "Contract: EUR, \n",
      "Position: -20000.0，\n",
      "avgCost: 1.183445\n",
      "Account: DU229334\n",
      "Contract: AAPL, \n",
      "Position: 200.0，\n",
      "avgCost: 151.1775\n",
      "reqPosition() test complete.\n",
      "\n",
      "\n"
     ]
    }
   ],
   "source": [
    "# 查询持仓\n",
    "# def reqPositions(self):\n",
    "#     \"\"\"Requests real-time position data for all accounts.\"\"\"\n",
    "app.reqPositions()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 45,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Account: DU229334\n",
      "Contract: EUR, \n",
      "Position: -20000.0，\n",
      "avgCost: 1.183445\n",
      "OrderId: 59,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 0.0/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 59, Status:Filled  Filled: 20000.0  AverageFillPrice: 1.18168 Remaining: 0.0 permid: 1539721494 parentid: 0 lastFillPrice: 1.18168 clientId: 123 whyHeld:\n",
      "\n",
      "\n",
      "OrderId: 59,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 0.0/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 59, Status:Filled  Filled: 20000.0  AverageFillPrice: 1.18168 Remaining: 0.0 permid: 1539721494 parentid: 0 lastFillPrice: 1.18168 clientId: 123 whyHeld:\n",
      "\n",
      "\n",
      "OrderId: 59,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 0.0/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 59, Status:Filled  Filled: 20000.0  AverageFillPrice: 1.18168 Remaining: 0.0 permid: 1539721494 parentid: 0 lastFillPrice: 1.18168 clientId: 123 whyHeld:\n",
      "\n",
      "\n"
     ]
    },
    {
     "name": "stderr",
     "output_type": "stream",
     "text": [
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:cashfarm\n"
     ]
    }
   ],
   "source": [
    "# 定义订单属性\n",
    "mkt_order = create_mkt_order('BUY', 20000)\n",
    "\n",
    "# 定义合约属性\n",
    "contract = fx_contract('EUR')\n",
    "\n",
    "# 发送下单请求\n",
    "# placeOrder方法会同时触发Wrapper中的openOrder()方法和orderStatus()方法；\n",
    "app.placeOrder(app.reqID, contract, mkt_order)\n",
    "app.reqID += 1"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 47,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 取消账户信息订阅\n",
    "app.cancelPositions()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 2.5 账户管理"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 48,
   "metadata": {
    "scrolled": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Account: DU229334\n",
      "AvailableFunds: 995034.85\n",
      "ReqId: 60\n",
      "\n",
      "\n",
      "Account: DU229334\n",
      "NetLiquidation: 1003302.35\n",
      "ReqId: 60\n",
      "\n",
      "\n",
      "Account: DU229334\n",
      "TotalCashValue: 972631.60\n",
      "ReqId: 60\n",
      "\n",
      "\n",
      "reqAccountSummary() test complete\n",
      "\n",
      "\n"
     ]
    }
   ],
   "source": [
    "# 账户概况\n",
    "# def reqAccountSummary(self, reqId:int, groupName:str, tags:str):\n",
    "#     \"\"\"Call this method to request and keep up to date the data that appears\n",
    "#     on the TWS Account Window Summary tab. The data is returned by\n",
    "#     accountSummary().\n",
    "\n",
    "#     reqId:int - The ID of the data request. Ensures that responses are matched\n",
    "#         to requests If several requests are in process.\n",
    "#     groupName:str - Set to All to returnrn account summary data for all\n",
    "#         accounts, or set to a specific Advisor Account Group name that has\n",
    "#         already been created in TWS Global Configuration.\n",
    "#     tags:str - A comma-separated list of account tags.  Available tags are:\n",
    "#         accountountType\n",
    "#         NetLiquidation,\n",
    "#         TotalCashValue - Total cash including futures pnl\n",
    "#         SettledCash - For cash accounts, this is the same as\n",
    "#         TotalCashValue\n",
    "#         AccruedCash - Net accrued interest\n",
    "#         BuyingPower - The maximum amount of marginable US stocks the\n",
    "#             account can buy\n",
    "#         EquityWithLoanValue - Cash + stocks + bonds + mutual funds\n",
    "#         PreviousDayEquityWithLoanValue,\n",
    "#         GrossPositionValue - The sum of the absolute value of all stock\n",
    "#             and equity option positions\n",
    "#         RegTEquity,\n",
    "#         RegTMargin,\n",
    "#         SMA - Special Memorandum Account\n",
    "#         InitMarginReq,\n",
    "#         MaintMarginReq,\n",
    "#         AvailableFunds,\n",
    "#         ExcessLiquidity,\n",
    "#         Cushion - Excess liquidity as a percentage of net liquidation value\n",
    "#         FullInitMarginReq,\n",
    "#         FullMaintMarginReq,\n",
    "#         FullAvailableFunds,\n",
    "#         FullExcessLiquidity,\n",
    "#         LookAheadNextChange - Time when look-ahead values take effect\n",
    "#         LookAheadInitMarginReq,\n",
    "#         LookAheadMaintMarginReq,\n",
    "#         LookAheadAvailableFunds,\n",
    "#         LookAheadExcessLiquidity,\n",
    "#         HighestSeverity - A measure of how close the account is to liquidation\n",
    "#         DayTradesRemaining - The Number of Open/Close trades a user\n",
    "#             could put on before Pattern Day Trading is detected. A value of \"-1\"\n",
    "#             means that the user can put on unlimited day trades.\n",
    "#         Leverage - GrossPositionValue / NetLiquidation\n",
    "#         $LEDGER - Single flag to relay all cash balance tags*, only in base\n",
    "#             currency.\n",
    "#         $LEDGER:CURRENCY - Single flag to relay all cash balance tags*, only in\n",
    "#             the specified currency.\n",
    "#         $LEDGER:ALL - Single flag to relay all cash balance tags* in all\n",
    "#         currencies.\"\"\"\n",
    "app.reqAccountSummary(app.reqID, 'All', 'NetLiquidation, TotalCashValue, AvailableFunds')\n",
    "app.reqID += 1"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 51,
   "metadata": {},
   "outputs": [
    {
     "name": "stderr",
     "output_type": "stream",
     "text": [
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:cashfarm\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:hfarm\n",
      "ERROR:root:ERROR -1 2105 HMDS data farm connection is broken:ushmds\n",
      "ERROR:root:ERROR -1 2105 HMDS data farm connection is broken:cashhmds\n",
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:cashfarm\n",
      "ERROR:root:ERROR -1 2105 HMDS data farm connection is broken:hkhmds\n",
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:hfarm\n",
      "ERROR:root:ERROR -1 2106 HMDS data farm connection is OK:hkhmds\n",
      "ERROR:root:ERROR -1 2106 HMDS data farm connection is OK:ushmds\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:usfarm.us\n",
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:usfarm.us\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:secdefhk\n",
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:secdefhk\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:usfarm\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:usfuture\n",
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:usfarm\n",
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:usfuture\n",
      "ERROR:root:ERROR -1 2105 HMDS data farm connection is broken:cashhmds\n",
      "ERROR:root:ERROR -1 2106 HMDS data farm connection is OK:cashhmds\n",
      "ERROR:root:ERROR -1 1100 Connectivity between IB and Trader Workstation has been lost.\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:hfarm\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:cashfarm\n",
      "ERROR:root:ERROR -1 2105 HMDS data farm connection is broken:hkhmds\n",
      "ERROR:root:ERROR -1 2105 HMDS data farm connection is broken:ushmds\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:usfarm.us\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:secdefhk\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:usfarm\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:usfuture\n",
      "ERROR:root:ERROR -1 2105 HMDS data farm connection is broken:cashhmds\n",
      "ERROR:root:ERROR -1 2105 HMDS data farm connection is broken:ushmds.us\n",
      "ERROR:root:ERROR -1 2108 Market data farm connection is inactive but should be available upon demand.usfarm.us\n",
      "ERROR:root:ERROR -1 1102 Connectivity between IB and Trader Workstation has been restored - data maintained.\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:usfuture\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:usfarm\n",
      "ERROR:root:ERROR -1 1100 Connectivity between IB and Trader Workstation has been lost.\n",
      "ERROR:root:ERROR -1 2105 HMDS data farm connection is broken:ushmds.us\n",
      "ERROR:root:ERROR -1 2105 HMDS data farm connection is broken:cashhmds\n",
      "ERROR:root:ERROR -1 2105 HMDS data farm connection is broken:ushmds\n",
      "ERROR:root:ERROR -1 2105 HMDS data farm connection is broken:hkhmds\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:hfarm\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:secdefhk\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:cashfarm\n",
      "ERROR:root:ERROR -1 1102 Connectivity between IB and Trader Workstation has been restored - data maintained.\n",
      "ERROR:root:ERROR -1 2106 HMDS data farm connection is OK:hkhmds\n",
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:secdefhk\n",
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:hfarm\n",
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:cashfarm\n",
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:usfuture\n",
      "ERROR:root:ERROR -1 2106 HMDS data farm connection is OK:ushmds.us\n",
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:usfarm\n",
      "ERROR:root:ERROR -1 2105 HMDS data farm connection is broken:cashhmds\n",
      "ERROR:root:ERROR -1 2105 HMDS data farm connection is broken:ushmds\n",
      "ERROR:root:ERROR -1 2105 HMDS data farm connection is broken:hkhmds\n",
      "ERROR:root:ERROR -1 2106 HMDS data farm connection is OK:hkhmds\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:hfarm\n",
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:hfarm\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:cashfarm\n",
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:cashfarm\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:usfuture\n",
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:usfuture\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:usfarm\n",
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:usfarm\n",
      "ERROR:root:ERROR -1 2105 HMDS data farm connection is broken:ushmds\n",
      "ERROR:root:ERROR -1 2106 HMDS data farm connection is OK:ushmds\n",
      "ERROR:root:ERROR -1 2105 HMDS data farm connection is broken:cashhmds\n",
      "ERROR:root:ERROR -1 2105 HMDS data farm connection is broken:cashhmds\n",
      "ERROR:root:ERROR -1 2105 HMDS data farm connection is broken:ushmds.us\n",
      "ERROR:root:ERROR -1 2106 HMDS data farm connection is OK:ushmds.us\n",
      "ERROR:root:ERROR -1 2106 HMDS data farm connection is OK:cashhmds\n",
      "ERROR:root:ERROR -1 2105 HMDS data farm connection is broken:ushmds\n",
      "ERROR:root:ERROR -1 2106 HMDS data farm connection is OK:ushmds\n",
      "ERROR:root:ERROR -1 2105 HMDS data farm connection is broken:cashhmds\n",
      "ERROR:root:ERROR -1 2106 HMDS data farm connection is OK:cashhmds\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:cashfarm\n",
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:cashfarm\n",
      "ERROR:root:ERROR -1 2105 HMDS data farm connection is broken:cashhmds\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:cashfarm\n",
      "ERROR:root:ERROR -1 2105 HMDS data farm connection is broken:ushmds.us\n",
      "ERROR:root:ERROR -1 1100 Connectivity between IB and Trader Workstation has been lost.\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:secdefhk\n",
      "ERROR:root:ERROR -1 2105 HMDS data farm connection is broken:ushmds\n",
      "ERROR:root:ERROR -1 2105 HMDS data farm connection is broken:hkhmds\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:hfarm\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:usfuture\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:usfarm\n",
      "ERROR:root:ERROR -1 1100 Connectivity between IB and Trader Workstation has been lost.\n"
     ]
    }
   ],
   "source": [
    "app.cancelAccountSummary(60)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 50,
   "metadata": {
    "scrolled": false
   },
   "outputs": [
    {
     "name": "stderr",
     "output_type": "stream",
     "text": [
      "ERROR:root:ERROR -1 2100 API client has been unsubscribed from account data.\n"
     ]
    }
   ],
   "source": [
    "# 账户实时更新\n",
    "# def reqAccountUpdates(self, subscribe:bool, acctCode:str):\n",
    "#     \"\"\"Call this function to start getting account values, portfolio,\n",
    "#     and last update time information via EWrapper.updateAccountValue(),\n",
    "#     EWrapperi.updatePortfolio() and Wrapper.updateAccountTime().\n",
    "\n",
    "#     subscribe:bool - If set to TRUE, the client will start receiving account\n",
    "#         and Portfoliolio updates. If set to FALSE, the client will stop\n",
    "#         receiving this information.\n",
    "#     acctCode:str -The account code for which to receive account and\n",
    "#         portfolio updates.\"\"\"\n",
    "\n",
    "\n",
    "# 通过参数True和False来控制是否持续接受更新；\n",
    "app.reqAccountUpdates(False, app.account)             "
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {
    "collapsed": true
   },
   "source": [
    "声明：本资料仅限内部研究使用，切勿外传。"
   ]
  }
 ],
 "metadata": {
  "kernelspec": {
   "display_name": "Python 3",
   "language": "python",
   "name": "python3"
  },
  "language_info": {
   "codemirror_mode": {
    "name": "ipython",
    "version": 3
   },
   "file_extension": ".py",
   "mimetype": "text/x-python",
   "name": "python",
   "nbconvert_exporter": "python",
   "pygments_lexer": "ipython3",
   "version": "3.6.0"
  }
 },
 "nbformat": 4,
 "nbformat_minor": 2
}







aqf12.3.ipynb

{
 "cells": [
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "## IB三均线交易+金字塔仓位下单控制模型实盘交易策略\n"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 1 策略运行设置"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 1.1 登录 Workstation"
   ]
  },
  {
   "attachments": {
    "IB%E7%99%BB%E5%BD%95%E7%95%8C%E9%9D%A2.png": {
     "image/png": ""
    }
   },
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "![IB%E7%99%BB%E5%BD%95%E7%95%8C%E9%9D%A2.png](attachment:IB%E7%99%BB%E5%BD%95%E7%95%8C%E9%9D%A2.png)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 1.2 Workstation 设置"
   ]
  },
  {
   "attachments": {
    "IB%E8%AE%BE%E7%BD%AE1.png": {
     "image/png": ""
    }
   },
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "![IB%E8%AE%BE%E7%BD%AE1.png](attachment:IB%E8%AE%BE%E7%BD%AE1.png)"
   ]
  },
  {
   "attachments": {
    "IB%E8%AE%BE%E7%BD%AE.png": {
     "image/png": ""
    }
   },
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "![IB%E8%AE%BE%E7%BD%AE.png](attachment:IB%E8%AE%BE%E7%BD%AE.png)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 2 策略代码"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "**注意：如果发生一些未知错误，则将python重启即可；**"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 1,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "from datetime import datetime, timedelta\n",
    "import threading\n",
    "import math\n",
    "\n",
    "from ibapi import wrapper\n",
    "from ibapi.client import EClient\n",
    "from ibapi.order import Order\n",
    "from ibapi.order_state import OrderState\n",
    "from ibapi.common import *\n",
    "from ibapi.contract import *\n",
    "from ibapi.ticktype import *\n",
    "\n",
    "import pandas as pd\n",
    "import numpy as np\n",
    "import talib"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 2.1 定义响应函数（Wrapper）"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 2,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "class Trader_general(wrapper.EWrapper, EClient):\n",
    "    def __init__(self):\n",
    "        wrapper.EWrapper.__init__(self)\n",
    "        EClient.__init__(self, wrapper=self)\n",
    "\n",
    "        self.account = None                         # 记录账户名称\n",
    "        self.reqID = None                           # 记录请求ID\n",
    "        self.position_value = 0                     # 记录持仓市值；对应服务器返回的marketValue\n",
    "        self.net_liquidation = 0                    # 记录账户总净值，对应服务器返回的NetLiquidation\n",
    "        self.leverage = 0                           # 记录持仓比例，超过50%以上就不再开新仓；\n",
    "        self.acc_position = 0                       # 用于记录当前持仓数量及方向，实现仓位控制功能，对应服务器返回的position；\n",
    "        self.control = threading.Event()            # 实现线程控制\n",
    "\n",
    "\n",
    "        # connect to the IB TWS\n",
    "        print('Connecting ...')\n",
    "        self.connect(\"127.0.0.1\", 7497, clientId=66)\n",
    "        \n",
    "        # 在初始化函数中自动启动run函数，相当于实例化之后就自动启动线程运行了，不用手动启动；\n",
    "        # 函数作为参数都无需加括号，加括号就变成调用了；\n",
    "        self.thread = threading.Thread(target=self.run)    \n",
    "        self.thread.start()\n",
    "\n",
    "        # Request frozen market data in case live is not available.\n",
    "        # Different market data subscriptions give you access to different information\n",
    "        # https://interactivebrokers.github.io/tws-api/market_data_type.html#gsc.tab=0\n",
    "        self.reqMarketDataType(4)\n",
    "\n",
    "    def increment_id(self):\n",
    "        self.reqID += 1\n",
    "\n",
    "    # override EWrapper method\n",
    "    def nextValidId(self, orderId: int):\n",
    "        \"\"\" Receives next valid order id. Catch valid ID after connection\"\"\"\n",
    "        self.reqID =  orderId\n",
    "        # 释放线程锁，即将Flag设置为True，只有在拿到请求ID之后才能继续，因为IB程序中很多请求都需要ID作为参数；\n",
    "        # 这里的wait在启动函数start中，启动函数中要开始调用实时Bar数据，需要用到reqID,必须拿到ID之后才能调数据；\n",
    "        self.control.set()        \n",
    "\n",
    "    # override EWrapper method\n",
    "    def connectAck(self):\n",
    "        \"\"\" callback signifying completion of successful connection \"\"\"\n",
    "        print('Connected.')\n",
    "        \n",
    "    # override EWrapper method\n",
    "    def managedAccounts(self, accountsList: str):\n",
    "        \"\"\"Receives a comma-separated string with the managed account ids.\n",
    "            reqManagedAccts() can only be made when connected to a FA managed account\"\"\"\n",
    "        self.account =  accountsList.split(',')[0]  # Get the first item of the comma-delimited list\n",
    "    \n",
    "    \n",
    "    # override EWrapper method，placeOrder之后会自动触发openOrder；\n",
    "    # 下单成交之后要触发reqPositions和reqAccountUpdates获得最新的持仓情况和账户净值信息；\n",
    "    def openOrder(self, orderId: OrderId, contract: Contract, order: Order,\n",
    "                  orderState: OrderState):\n",
    "        if orderState.status == 'Filled':\n",
    "            print(\n",
    "                'OrderId: {},\\ncontract: {},\\norder_direction: {},\\norder_type: {},\\nlmt_price/stp_price: {}/{},\\norder_state:{} '\n",
    "                .format(orderId, contract.symbol, order.action, order.orderType, order.lmtPrice, order.auxPrice,\n",
    "                        orderState.status))\n",
    "            \n",
    "            # 线程上锁，将Flag设置成False，等待读取到acc_position信息后解锁；\n",
    "            # 注意，clear只是亮起红灯，后续代码会继续执行，策略会在wait()的地方阻塞；\n",
    "            self.control.clear()                                 # 将Flag设置为False；\n",
    "            self.reqPositions()                                  # 更新 self.acc_position 信息\n",
    "            self.reqAccountUpdates(True, self.account)           # 更新账户净值信息\n",
    "\n",
    "    def updateAccountValue(self, key:str, val:str, currency:str,\n",
    "                            accountName:str):\n",
    "        \"\"\" This function is called only when ReqAccountUpdates on\n",
    "        EEClientSocket object has been called. \"\"\"\n",
    "        # valid keys 参考信息：http://interactivebrokers.github.io/tws-api/account_updates.html#acct_update_request\n",
    "        # Account key 参考信息：\n",
    "        # https://institutions.interactivebrokers.com/en/software/tws/usersguidebook/realtimeactivitymonitoring/the_account_window.html\n",
    "        if key == 'NetLiquidation-S':\n",
    "            print('{}: {}'.format(key, val))\n",
    "            self.net_liquidation = float(val)\n",
    "            self.control.set()\n",
    "\n",
    "    def updatePortfolio(self, contract:Contract, position:float,\n",
    "                        marketPrice:float, marketValue:float,\n",
    "                        averageCost:float, unrealizedPNL:float,\n",
    "                        realizedPNL:float, accountName:str):\n",
    "        print('Market value: %s' % marketValue)          # marketValue是以本币为计量单位的；\n",
    "        self.position_value = abs(float(marketValue))\n",
    "        self.leverage = self.position_value / self.net_liquidation\n",
    "        print('Leverage: %f' % self.leverage)\n",
    "\n",
    "    # override EWrapper method\n",
    "    def position(self, account:str, contract:Contract, position:float,\n",
    "                 avgCost:float):\n",
    "        self.acc_position = position\n",
    "        self.control.set()\n",
    "        print('\\nCurrent position: %d\\n' % self.acc_position)\n",
    "        \n",
    "\n",
    "    def exit(self):\n",
    "        self.done = True\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 3,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# general主要定义了一般的回调函数的行为，trader继承了一般行为，同时定义了自己要求的特定行为，比如交易的逻辑；\n",
    "# 理论上可以写另一个trader用另一种策略，但是general的内容基本不用变，便于后期策略拓展；\n",
    "class Trader(Trader_general):\n",
    "    def __init__(self, symbol):\n",
    "        super().__init__()\n",
    "        self.data = []                                   # 存储 bar 数据信息，\n",
    "        self.max_data = 21                               # data序列允许的最大长度，避免内存占用持续增加\n",
    "        # self.order_contract = self.fx_contract(symbol)\n",
    "        self.contract = self.fx_contract(symbol)\n",
    "        # self.contract = self.stock_contract('AAPL')\n",
    "        \n",
    "        self.max_leverage = 0.5                          # 限制持仓比例\n",
    "        self.trading_unit = 200000                       # 初始交易单位\n",
    "        self.add_on_count = 0                            # 加仓次数计数\n",
    "        \n",
    "        self.reqAccountUpdates(True, self.account)\n",
    "        self.control.wait()\n",
    "        if self.net_liquidation:                         # 如果登陆后账户有原始仓位\n",
    "            self.leverage = self.position_value/self.net_liquidation                # 更新当前持仓比例\n",
    "\n",
    "    # 定义股票合约\n",
    "    def stock_contract(self, symbol: str):\n",
    "        \"\"\"\n",
    "        定义查询合约属性，服务器根据属性匹配合约返回数据，如果对应到一个以上的合约会报错\n",
    "        :param symbol: 比如 ’EUR', 'APPL'\n",
    "        :param secType: 证券类型，股票：‘STK', 外汇：’CASH', 商品：‘CMDTY', 指数：’IND'...\n",
    "        :return: 返回定义好的合约\n",
    "        \"\"\"\n",
    "        contract = Contract()\n",
    "        contract.symbol = symbol  # 交易品种\n",
    "        contract.secType = 'STK'\n",
    "        contract.currency = \"USD\"\n",
    "        contract.exchange = 'ISLAND'  # 交易所\n",
    "        return contract\n",
    "        # 更多合约类型可以参考api安装路径下 ...IB_API\\samples\\Python\\Testbed\\ContractSamples.py\n",
    "        \n",
    "        # 定义外汇合约\n",
    "    def fx_contract(self, symbol: str):\n",
    "        \"\"\"create fx_contract\"\"\"\n",
    "        contract = Contract()\n",
    "        contract.symbol = symbol\n",
    "        contract.secType = 'CASH'\n",
    "        contract.currency = \"USD\"\n",
    "        contract.exchange = 'IDEALPRO'\n",
    "        return contract\n",
    "\n",
    "    def create_mkt_order(self, action: str, quantity):\n",
    "        \"\"\" Creates a market order.\"\"\"\n",
    "        order = Order()\n",
    "        order.action = action       # 'BUY' or 'SELL'\n",
    "        order.totalQuantity = quantity\n",
    "        order.account = self.account\n",
    "        order.orderType = 'MKT'\n",
    "        order.orderId = self.reqID\n",
    "        self.reqID += 1\n",
    "        return order\n",
    "\n",
    "    def get_df(self):\n",
    "        # self.data 列表转化为DataFrame, 从服务器拿到的数据都存储在self.data中；\n",
    "        index = [i for i in range(len(self.data))]         #列表解析；\n",
    "        \n",
    "        # 注意：将列表转换成为DataFrame时必须要提供索引；\n",
    "        return pd.DataFrame(self.data, index, columns=['date','open','high','low','close']).set_index('date')\n",
    "\n",
    "    def calc_signal(self, df):\n",
    "        # 根据bar数据计算开平仓信号\n",
    "        \n",
    "        # 计算均线\n",
    "        df['MA5'] = talib.MA(df.close.values, 5)\n",
    "        df['MA10'] = talib.MA(df.close.values, 10)\n",
    "        df['MA20'] = talib.MA(df.close.values, 20)\n",
    "        \n",
    "        # 5均线和10均线同时位于20均线上方准备开多仓，同时位于20均线下准备开空仓\n",
    "        df.loc[((df.MA5 > df.MA20) & (df.MA10 >= df.MA20)), 'direction'] = 1\n",
    "        df.loc[((df.MA5 < df.MA20) & (df.MA10 <= df.MA20)), 'direction'] = -1\n",
    "        \n",
    "        # 不满足以上条件定义为方向不明朗，不开仓\n",
    "        df['direction'].fillna(0, inplace=True)                \n",
    "        \n",
    "        # 计算5均线和10均线的交叉\n",
    "        # ma_diff 有两种取值：+1，-1 （0的情况很少，基本可以忽略）\n",
    "        # cross 有三种取值： +1，-1, 0\n",
    "        df['ma_diff'] = np.sign(df.MA5 - df.MA10)  \n",
    "        df['cross'] = np.sign(df.ma_diff - df.ma_diff.shift(1))  \n",
    "        \n",
    "        # 有多仓条件且产生金叉时发出多头信号（signal==2），有空仓条件且产生死叉使发出空头信号（signal==-2)\n",
    "        # signal 有五种取值：+2，+1，0，-1，-2\n",
    "        df['signal'] =df.cross + df.direction  \n",
    "        \n",
    "        # 返回最后行数据，实时交易仅根据最近产生的信号进行操作\n",
    "        return df.iloc[-1]   \n",
    "\n",
    "    def check_signal(self):\n",
    "        # 先转换成为DataFrame，将self.data变成DataFrame，然后计算信号，并将最后一行计算结果返回；\n",
    "        \n",
    "        df = self.get_df()\n",
    "        return self.calc_signal(df)\n",
    "\n",
    "    def open_position(self, action: str):\n",
    "        # 实现金字塔型加仓\n",
    "        self.control.wait()                    # 确保 self.acc_position 更新完毕\n",
    "        \n",
    "        if self.acc_position != 0:\n",
    "            self.add_on_count += 1\n",
    "        \n",
    "        # 计算下单数量\n",
    "        quantity = self.trading_unit*math.pow(0.5,self.add_on_count)\n",
    "        \n",
    "        # 建仓时数量递减，如果加仓数量小于20000则不操作\n",
    "        if quantity >= 20000:\n",
    "            order = self.create_mkt_order(action, quantity)\n",
    "            if action == 'BUY':\n",
    "                print('\\n     Open long:', '  %d' % self.reqID)\n",
    "            elif action == 'SELL':\n",
    "                print('\\n     Open short:', '  %d' % self.reqID)\n",
    "            self.placeOrder(self.reqID, self.contract, order)\n",
    "            self.increment_id()\n",
    "        else:\n",
    "            print('Order too small.')\n",
    "\n",
    "    def close_position(self):\n",
    "        # 让策略平仓；\n",
    "        order = None\n",
    "        \n",
    "        # 因为在openOrder中会更新持仓情况，需要拿到更新后的acc_position才能进行后续操作；\n",
    "        self.control.wait()                # 确保 self.acc_position 更新完毕;\n",
    "        \n",
    "        if self.acc_position > 0:          # 当前持有多头仓位\n",
    "            print('\\n     Close long position.')\n",
    "            order = self.create_mkt_order('SELL', abs(self.acc_position))\n",
    "        \n",
    "        elif self.acc_position < 0:        # 当前持有空仓\n",
    "            print('\\n     Close short position.')\n",
    "            order = self.create_mkt_order('BUY', abs(self.acc_position))\n",
    "        \n",
    "        self.placeOrder(self.reqID, self.contract, order)\n",
    "        self.add_on_count = 0\n",
    "        self.increment_id()\n",
    "\n",
    "    # 重写 wrapper 中的函数，实现自定义逻辑，策略的主逻辑；\n",
    "    def realtimeBar(self, reqId: TickerId, time: int, open: float, high: float, low: float, close: float,\n",
    "                    volume: int, wap: float, count: int):\n",
    "        \"\"\" Updates the real time 5 seconds bars\n",
    "\n",
    "        reqId - the request's identifier\n",
    "        bar.time  - start of bar in unix (or 'epoch') time\n",
    "        bar.endTime - for synthetic bars, the end time (requires TWS v964). Otherwise -1.\n",
    "        bar.open  - the bar's open value\n",
    "        bar.high  - the bar's high value\n",
    "        bar.low   - the bar's low value\n",
    "        bar.close - the bar's closing value\n",
    "        bar.volume - the bar's traded volume if available\n",
    "        bar.WAP   - the bar's Weighted Average Price\n",
    "        bar.count - the number of trades during the bar's timespan (only available\n",
    "            for TRADES).\"\"\"\n",
    "        \n",
    "        # 将从服务器返回的 bar 数据加入 self.data 数组\n",
    "        self.data.append((datetime.fromtimestamp(time), open, high, low, close))\n",
    "        \n",
    "        # 记录数组长度\n",
    "        n_bar = len(self.data)\n",
    "\n",
    "        if n_bar > self.max_data:                             # 产生有效信号需要21个数据点，有足够多计算数据以后\n",
    "            self.data = self.data[-1*self.max_data:]                 # 仅保留最后21个数据，防止内存占用一直增加\n",
    "            signal_series = self.check_signal()                      # 使用direction，cross和signal字段\n",
    "            print(signal_series.name,'   ', signal_series.tolist())  # 打印行情及信号\n",
    "            \n",
    "            # 先判断是否满足平仓条件\n",
    "            # if signal_series.cross*open_direction == -1 or signal_series.direction*open_direction == -1:\n",
    "            # 如果多单进场后两天短周期均线同时到长周期均线下方，则原多单平仓，空单相反操作；\n",
    "            # 策略的平仓逻辑；\n",
    "            open_direction = np.sign(self.acc_position)              # 获得当前持仓方向\n",
    "            if signal_series.direction * open_direction == -1:\n",
    "                self.close_position()\n",
    "            \n",
    "            # 交易主逻辑\n",
    "            if self.leverage < self.max_leverage:                    # 总仓位控制\n",
    "                if signal_series.signal == 2:                        # 当出现多头信号开多仓\n",
    "                    self.open_position('BUY')\n",
    "                if signal_series.signal == -2:                       # 当出现空头信号时开空仓\n",
    "                    self.open_position('SELL')\n",
    "        else:\n",
    "            print('Bar No.: %d' % n_bar)\n",
    "\n",
    "    def start(self):\n",
    "        self.control.wait()                                # 暂停，观察线程锁状态，下一个request需要reqID；\n",
    "        self.reqRealTimeBars(self.reqID, self.contract, 5, 'MIDPOINT', True, [])\n",
    "        self.increment_id()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 4,
   "metadata": {
    "scrolled": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Connecting ...\n"
     ]
    },
    {
     "name": "stderr",
     "output_type": "stream",
     "text": [
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:hfarm\n",
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:usfuture\n"
     ]
    },
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Connected.\n"
     ]
    },
    {
     "name": "stderr",
     "output_type": "stream",
     "text": [
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:cashfarm\n",
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:usfarm\n",
      "ERROR:root:ERROR -1 2106 HMDS data farm connection is OK:cashhmds\n",
      "ERROR:root:ERROR -1 2106 HMDS data farm connection is OK:hkhmds\n"
     ]
    },
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "NetLiquidation-S: 1003235.15\n",
      "Bar No.: 1\n",
      "Bar No.: 2\n",
      "Bar No.: 3\n",
      "Bar No.: 4\n",
      "Bar No.: 5\n",
      "Bar No.: 6\n",
      "Bar No.: 7\n",
      "Bar No.: 8\n",
      "Bar No.: 9\n",
      "Bar No.: 10\n",
      "Bar No.: 11\n",
      "Bar No.: 12\n",
      "Bar No.: 13\n",
      "Bar No.: 14\n",
      "Bar No.: 15\n",
      "Bar No.: 16\n",
      "Bar No.: 17\n",
      "Bar No.: 18\n",
      "Bar No.: 19\n",
      "Bar No.: 20\n",
      "Bar No.: 21\n"
     ]
    },
    {
     "name": "stderr",
     "output_type": "stream",
     "text": [
      "C:\\ProgramData\\Anaconda3\\lib\\site-packages\\ipykernel\\__main__.py:83: RuntimeWarning: invalid value encountered in sign\n",
      "C:\\ProgramData\\Anaconda3\\lib\\site-packages\\ipykernel\\__main__.py:84: RuntimeWarning: invalid value encountered in sign\n"
     ]
    },
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "2017-09-27 17:46:25     [1.17368, 1.173725, 1.173675, 1.173725, 1.17368, 1.1736680000000002, 1.1736520000000001, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:46:30     [1.173725, 1.173765, 1.173725, 1.173765, 1.173702, 1.1736775000000002, 1.17365225, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:46:35     [1.173765, 1.173765, 1.17376, 1.17376, 1.17372, 1.1736865, 1.1736515000000003, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:46:40     [1.17376, 1.17376, 1.17374, 1.173755, 1.1737370000000003, 1.1736980000000001, 1.1736510000000002, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:46:45     [1.173755, 1.17385, 1.173755, 1.17385, 1.1737710000000006, 1.1737175, 1.1736645000000003, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:46:50     [1.17385, 1.17385, 1.17383, 1.17383, 1.1737920000000004, 1.1737360000000001, 1.173677, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:46:55     [1.17383, 1.17387, 1.17383, 1.173855, 1.1738100000000002, 1.173756, 1.1736940000000002, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:47:00     [1.173855, 1.17387, 1.173845, 1.173865, 1.1738310000000003, 1.1737755, 1.1737145, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:47:05     [1.173865, 1.17388, 1.17386, 1.173865, 1.173853, 1.1737949999999997, 1.1737242499999998, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:47:10     [1.173865, 1.17389, 1.17386, 1.17389, 1.1738610000000005, 1.173816, 1.1737395, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:47:15     [1.17389, 1.17389, 1.17389, 1.17389, 1.1738730000000006, 1.1738324999999998, 1.1737502499999999, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:47:20     [1.17389, 1.17393, 1.17389, 1.17391, 1.1738840000000006, 1.1738469999999999, 1.1737622499999998, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:47:25     [1.17391, 1.173935, 1.17391, 1.173935, 1.1738980000000006, 1.1738644999999999, 1.1737754999999999, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:47:30     [1.173935, 1.173975, 1.173935, 1.173975, 1.17392, 1.1738864999999998, 1.1737922499999998, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:47:35     [1.173975, 1.174055, 1.173965, 1.17405, 1.173952, 1.1739064999999997, 1.1738119999999999, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:47:40     [1.17405, 1.17405, 1.17395, 1.17396, 1.173966, 1.1739194999999998, 1.1738277499999998, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:47:45     [1.17396, 1.17396, 1.17387, 1.173895, 1.173963, 1.1739235000000001, 1.1738397499999997, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:47:50     [1.173895, 1.173895, 1.17389, 1.17389, 1.173954, 1.1739260000000002, 1.1738507500000002, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:47:55     [1.17389, 1.173925, 1.173885, 1.17392, 1.1739429999999997, 1.1739315, 1.17386325, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:48:00     [1.17392, 1.173925, 1.173905, 1.173915, 1.173916, 1.1739339999999998, 1.173875, 1.0, -1.0, -1.0, 0.0]\n",
      "2017-09-27 17:48:05     [1.173915, 1.17393, 1.173895, 1.173895, 1.1739029999999997, 1.1739344999999999, 1.1738834999999999, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 17:48:10     [1.173895, 1.173895, 1.173885, 1.173885, 1.173901, 1.173932, 1.1738894999999998, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 17:48:15     [1.173885, 1.17394, 1.173885, 1.17394, 1.173911, 1.1739325000000003, 1.1738985, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 17:48:20     [1.17394, 1.17408, 1.17394, 1.174075, 1.173942, 1.1739425000000003, 1.1739145, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 17:48:25     [1.174075, 1.1741, 1.174035, 1.174035, 1.173966, 1.1739410000000003, 1.1739237499999997, 1.0, 1.0, 1.0, 2.0]\n",
      "\n",
      "     Open long:   290\n",
      "OrderId: 290,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17405/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 290,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17405/0.0,\n",
      "order_state:Filled \n",
      "\n",
      "Current position: 200000\n",
      "\n",
      "OrderId: 290,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17405/0.0,\n",
      "order_state:Filled \n",
      "NetLiquidation-S: 1003226.46\n",
      "\n",
      "Current position: 200000\n",
      "\n",
      "Market value: 234804.01\n",
      "Leverage: 0.234049\n",
      "\n",
      "Current position: 200000\n",
      "\n",
      "2017-09-27 17:48:30     [1.174035, 1.174095, 1.17402, 1.174025, 1.1739920000000001, 1.1739475000000004, 1.1739335, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:48:35     [1.174025, 1.17403, 1.174025, 1.17403, 1.1740210000000002, 1.1739610000000005, 1.17394225, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:48:40     [1.17403, 1.174075, 1.17403, 1.17407, 1.1740470000000003, 1.1739790000000005, 1.1739525, 1.0, 1.0, 0.0, 1.0]\n",
      "NetLiquidation-S: 1003239.46\n",
      "Market value: 234814.0\n",
      "Leverage: 0.234056\n",
      "2017-09-27 17:48:45     [1.17407, 1.174085, 1.17407, 1.174085, 1.1740490000000001, 1.1739955000000004, 1.1739635, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:48:50     [1.174085, 1.174095, 1.174065, 1.17409, 1.17406, 1.1740130000000004, 1.1739735, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:48:55     [1.17409, 1.1741, 1.174055, 1.174065, 1.174068, 1.1740300000000006, 1.1739822500000001, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:49:00     [1.174065, 1.174065, 1.174065, 1.174065, 1.1740749999999998, 1.1740480000000004, 1.17399, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:49:05     [1.174065, 1.174095, 1.174065, 1.174095, 1.1740799999999998, 1.1740635000000001, 1.1739979999999999, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:49:10     [1.174095, 1.174105, 1.174065, 1.174085, 1.1740799999999998, 1.1740645, 1.1740035, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:49:15     [1.174085, 1.174085, 1.17404, 1.17408, 1.1740779999999997, 1.174069, 1.174005, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:49:20     [1.17408, 1.174095, 1.174055, 1.174055, 1.174076, 1.174072, 1.17400975, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:49:25     [1.174055, 1.174075, 1.174045, 1.174065, 1.174076, 1.1740755, 1.17401825, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:49:30     [1.174065, 1.174075, 1.174045, 1.174075, 1.1740719999999998, 1.174076, 1.1740274999999998, 1.0, -1.0, -1.0, 0.0]\n",
      "2017-09-27 17:49:35     [1.174075, 1.17408, 1.174065, 1.174075, 1.17407, 1.174075, 1.17403525, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 17:49:40     [1.174075, 1.174105, 1.174055, 1.17407, 1.1740679999999997, 1.1740730000000001, 1.1740429999999997, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 17:49:45     [1.17407, 1.17407, 1.174045, 1.174055, 1.1740679999999997, 1.174072, 1.174051, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 17:49:50     [1.174055, 1.174115, 1.174055, 1.174115, 1.1740779999999997, 1.174077, 1.1740624999999998, 1.0, 1.0, 1.0, 2.0]\n",
      "\n",
      "     Open long:   292\n",
      "\n",
      "Current position: 300000\n",
      "\n",
      "OrderId: 292,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17415/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 292,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17415/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 292,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17415/0.0,\n",
      "order_state:Filled \n",
      "\n",
      "Current position: 300000\n",
      "\n",
      "NetLiquidation-S: 1003227.10\n",
      "\n",
      "Current position: 300000\n",
      "\n",
      "Market value: 352218.0\n",
      "Leverage: 0.351085\n",
      "\n",
      "Current position: 300000\n",
      "\n",
      "2017-09-27 17:49:55     [1.174115, 1.174115, 1.174055, 1.174055, 1.1740739999999996, 1.174073, 1.1740682499999997, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:50:00     [1.174055, 1.17411, 1.174045, 1.174105, 1.1740799999999996, 1.1740749999999998, 1.17406975, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:50:05     [1.174105, 1.174135, 1.174105, 1.174105, 1.1740869999999997, 1.1740774999999999, 1.17407325, 1.0, 1.0, 0.0, 1.0]\n",
      "NetLiquidation-S: 1003230.11\n",
      "Market value: 352221.0\n",
      "Leverage: 0.351087\n",
      "2017-09-27 17:50:10     [1.174105, 1.174105, 1.174055, 1.174065, 1.1740889999999995, 1.1740785, 1.17407525, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:50:15     [1.174065, 1.174065, 1.174055, 1.174055, 1.1740769999999996, 1.1740774999999999, 1.1740765, 1.0, -1.0, -1.0, 0.0]\n",
      "2017-09-27 17:50:20     [1.174055, 1.17411, 1.174055, 1.174105, 1.1740869999999999, 1.1740805, 1.1740782500000002, 1.0, 1.0, 1.0, 2.0]\n",
      "\n",
      "     Open long:   294\n",
      "\n",
      "Current position: 350000\n",
      "\n",
      "OrderId: 294,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17415/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 294,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17415/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 294,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17415/0.0,\n",
      "order_state:Filled \n",
      "\n",
      "Current position: 350000\n",
      "\n",
      "NetLiquidation-S: 1003246.09\n",
      "Market value: 410945.49\n",
      "Leverage: 0.409616\n",
      "\n",
      "Current position: 350000\n",
      "\n",
      "\n",
      "Current position: 350000\n",
      "\n",
      "2017-09-27 17:50:25     [1.174105, 1.17414, 1.174105, 1.174135, 1.1740929999999998, 1.1740865, 1.1740807500000001, 1.0, 1.0, 0.0, 1.0]\n"
     ]
    },
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "2017-09-27 17:50:30     [1.174135, 1.17415, 1.174125, 1.17415, 1.174102, 1.1740944999999996, 1.17408375, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:50:35     [1.17415, 1.174175, 1.174145, 1.17415, 1.174119, 1.1741039999999998, 1.1740880000000002, 1.0, 1.0, 0.0, 1.0]\n",
      "NetLiquidation-S: 1003233.87\n",
      "Market value: 410950.74\n",
      "Leverage: 0.409626\n",
      "2017-09-27 17:50:40     [1.17415, 1.17415, 1.17409, 1.17409, 1.174126, 1.1741014999999997, 1.1740892500000002, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:50:45     [1.17409, 1.174105, 1.174085, 1.174105, 1.174126, 1.1741065000000002, 1.17408975, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:50:50     [1.174105, 1.17411, 1.174065, 1.174065, 1.174112, 1.1741024999999998, 1.1740887500000001, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:50:55     [1.174065, 1.174065, 1.17403, 1.174035, 1.174089, 1.1740955000000004, 1.1740865000000003, 1.0, -1.0, -1.0, 0.0]\n",
      "2017-09-27 17:51:00     [1.174035, 1.174045, 1.173995, 1.174035, 1.174066, 1.1740925000000002, 1.1740855000000003, 0.0, -1.0, 0.0, 0.0]\n",
      "2017-09-27 17:51:05     [1.174035, 1.17411, 1.174035, 1.174105, 1.1740689999999998, 1.1740974999999998, 1.1740875000000002, 0.0, -1.0, 0.0, 0.0]\n",
      "2017-09-27 17:51:10     [1.174105, 1.174105, 1.174105, 1.174105, 1.1740689999999998, 1.1740975000000002, 1.1740890000000004, 0.0, -1.0, 0.0, 0.0]\n",
      "2017-09-27 17:51:15     [1.174105, 1.174165, 1.174105, 1.174155, 1.1740869999999999, 1.1740995000000003, 1.1740930000000003, 0.0, -1.0, 0.0, 0.0]\n",
      "2017-09-27 17:51:20     [1.174155, 1.174155, 1.17412, 1.17412, 1.174104, 1.1740965000000005, 1.1740955, 1.0, 1.0, 1.0, 2.0]\n",
      "\n",
      "     Open long:   296\n",
      "\n",
      "Current position: 375000\n",
      "\n",
      "OrderId: 296,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17415/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 296,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17415/0.0,\n",
      "order_state:Filled \n",
      "\n",
      "Current position: 375000\n",
      "\n",
      "OrderId: 296,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17415/0.0,\n",
      "order_state:Filled \n",
      "NetLiquidation-S: 1003243.84\n",
      "\n",
      "Current position: 375000\n",
      "\n",
      "Market value: 440298.74\n",
      "Leverage: 0.438875\n",
      "\n",
      "Current position: 375000\n",
      "\n",
      "2017-09-27 17:51:25     [1.17412, 1.17414, 1.17412, 1.17414, 1.174125, 1.1740955000000004, 1.17409975, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 17:51:30     [1.17414, 1.17414, 1.17414, 1.17414, 1.1741320000000002, 1.1741005000000004, 1.1741010000000003, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 17:51:35     [1.17414, 1.17414, 1.174115, 1.174135, 1.1741380000000001, 1.1741035000000004, 1.1741050000000002, 0.0, 1.0, 0.0, 0.0]\n",
      "NetLiquidation-S: 1003241.96\n",
      "Market value: 440300.61\n",
      "Leverage: 0.438878\n",
      "2017-09-27 17:51:40     [1.174135, 1.17414, 1.17412, 1.17414, 1.1741350000000002, 1.174111, 1.17410675, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:51:45     [1.17414, 1.17417, 1.17413, 1.17414, 1.1741389999999998, 1.1741214999999998, 1.1741085, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:51:50     [1.17414, 1.174155, 1.17414, 1.174155, 1.174142, 1.1741335000000004, 1.1741130000000002, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:51:55     [1.174155, 1.1742, 1.174155, 1.1742, 1.174154, 1.1741429999999997, 1.17412025, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:52:00     [1.1742, 1.1742, 1.1742, 1.1742, 1.174167, 1.1741524999999995, 1.174125, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:52:05     [1.1742, 1.174215, 1.174195, 1.174205, 1.17418, 1.1741574999999995, 1.1741285, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:52:10     [1.174205, 1.174225, 1.1742, 1.174215, 1.1741949999999999, 1.174167, 1.1741317500000001, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:52:15     [1.174215, 1.174225, 1.1742, 1.1742, 1.174204, 1.1741729999999997, 1.17413425, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:52:20     [1.1742, 1.1742, 1.1742, 1.1742, 1.174204, 1.1741789999999999, 1.1741397499999997, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:52:25     [1.1742, 1.174205, 1.174155, 1.17416, 1.1741959999999998, 1.1741815, 1.1741424999999999, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:52:30     [1.17416, 1.17416, 1.174145, 1.17416, 1.1741869999999999, 1.1741835, 1.1741472499999999, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:52:35     [1.17416, 1.174215, 1.174145, 1.174215, 1.1741869999999999, 1.174191, 1.1741562499999998, 1.0, -1.0, -1.0, 0.0]\n",
      "2017-09-27 17:52:40     [1.174215, 1.174245, 1.17421, 1.174225, 1.174192, 1.174198, 1.1741657499999998, 1.0, -1.0, 0.0, 1.0]\n",
      "\n",
      "Current position: 375000\n",
      "\n",
      "2017-09-27 17:52:45     [1.174225, 1.17429, 1.17422, 1.17429, 1.17421, 1.1742069999999998, 1.1741749999999997, 1.0, 1.0, 1.0, 2.0]\n",
      "Order too small.\n",
      "2017-09-27 17:52:50     [1.17429, 1.17429, 1.17429, 1.17429, 1.1742359999999996, 1.174216, 1.1741842499999997, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:52:55     [1.17429, 1.17429, 1.17429, 1.17429, 1.1742620000000001, 1.1742245, 1.174191, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:53:00     [1.17429, 1.17429, 1.17429, 1.17429, 1.174277, 1.174232, 1.1741994999999998, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:53:05     [1.17429, 1.174345, 1.174255, 1.174285, 1.1742890000000001, 1.1742405, 1.1742067499999997, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:53:10     [1.174285, 1.174325, 1.174265, 1.174265, 1.174284, 1.1742469999999998, 1.1742129999999997, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:53:15     [1.174265, 1.17428, 1.174265, 1.174265, 1.174279, 1.1742574999999995, 1.1742194999999997, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:53:20     [1.174265, 1.17429, 1.174265, 1.17429, 1.174279, 1.1742704999999993, 1.1742269999999997, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:53:25     [1.17429, 1.17429, 1.174275, 1.174275, 1.174276, 1.1742764999999997, 1.1742337499999997, 1.0, -1.0, -1.0, 0.0]\n",
      "2017-09-27 17:53:30     [1.174275, 1.17429, 1.174275, 1.174275, 1.174274, 1.1742814999999993, 1.17423975, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 17:53:35     [1.174275, 1.17428, 1.1742, 1.174205, 1.174262, 1.1742729999999995, 1.17424, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 17:53:40     [1.174205, 1.174235, 1.1742, 1.174225, 1.174254, 1.1742664999999999, 1.1742412500000001, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 17:53:45     [1.174225, 1.17423, 1.1742, 1.174205, 1.1742369999999998, 1.1742579999999996, 1.17424125, 0.0, -1.0, 0.0, 0.0]\n",
      "2017-09-27 17:53:50     [1.174205, 1.174245, 1.1742, 1.174245, 1.1742310000000002, 1.1742535, 1.17424275, 0.0, -1.0, 0.0, 0.0]\n",
      "2017-09-27 17:53:55     [1.174245, 1.174285, 1.17424, 1.17428, 1.174232, 1.174253, 1.1742467500000002, 0.0, -1.0, 0.0, 0.0]\n",
      "2017-09-27 17:54:00     [1.17428, 1.17429, 1.17428, 1.17429, 1.174249, 1.1742555, 1.1742512500000002, 0.0, -1.0, 0.0, 0.0]\n",
      "2017-09-27 17:54:05     [1.17429, 1.17429, 1.174285, 1.174285, 1.174261, 1.1742575000000002, 1.1742575, 1.0, 1.0, 1.0, 2.0]\n",
      "Order too small.\n",
      "2017-09-27 17:54:10     [1.174285, 1.17429, 1.174235, 1.174245, 1.1742690000000002, 1.1742530000000002, 1.1742617499999999, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 17:54:15     [1.174245, 1.17427, 1.17424, 1.174265, 1.1742730000000001, 1.1742520000000003, 1.1742642499999998, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 17:54:20     [1.174265, 1.17434, 1.174265, 1.174325, 1.1742820000000003, 1.1742570000000003, 1.1742692499999998, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 17:54:25     [1.174325, 1.17438, 1.174325, 1.17438, 1.1743000000000001, 1.1742745, 1.1742737499999998, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:54:30     [1.17438, 1.17439, 1.174375, 1.174375, 1.1743180000000002, 1.1742895, 1.174278, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:54:35     [1.174375, 1.1744, 1.174375, 1.174385, 1.1743460000000003, 1.1743074999999998, 1.1742827500000002, 1.0, 1.0, 0.0, 1.0]\n",
      "NetLiquidation-S: 1003339.46\n",
      "Market value: 440388.77\n",
      "Leverage: 0.438923\n",
      "2017-09-27 17:54:40     [1.174385, 1.17442, 1.17437, 1.174405, 1.1743740000000003, 1.1743234999999999, 1.1742885, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:54:45     [1.174405, 1.174425, 1.174405, 1.174425, 1.174394, 1.1743379999999999, 1.1742955, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:54:50     [1.174425, 1.174425, 1.174335, 1.174335, 1.1743850000000005, 1.1743424999999998, 1.174299, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:54:55     [1.174335, 1.17436, 1.174315, 1.174355, 1.1743810000000003, 1.1743495, 1.1743035000000002, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:55:00     [1.174355, 1.174385, 1.174355, 1.174385, 1.1743810000000003, 1.1743634999999997, 1.17430825, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:55:05     [1.174385, 1.17439, 1.17438, 1.174385, 1.1743770000000002, 1.1743755, 1.1743137499999998, 1.0, 1.0, 0.0, 1.0]\n"
     ]
    },
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "2017-09-27 17:55:10     [1.174385, 1.17442, 1.174265, 1.174335, 1.1743590000000004, 1.1743765, 1.1743167499999998, 1.0, -1.0, -1.0, 0.0]\n",
      "2017-09-27 17:55:15     [1.174335, 1.174425, 1.174285, 1.174405, 1.1743730000000003, 1.174379, 1.1743267499999999, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 17:55:20     [1.174405, 1.174445, 1.174385, 1.174405, 1.1743830000000002, 1.174382, 1.1743357499999998, 1.0, 1.0, 1.0, 2.0]\n",
      "Order too small.\n",
      "2017-09-27 17:55:25     [1.174405, 1.174435, 1.174395, 1.174425, 1.1743910000000004, 1.1743860000000002, 1.1743467499999998, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:55:30     [1.174425, 1.174435, 1.174415, 1.17442, 1.174398, 1.1743875000000001, 1.1743554999999999, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:55:35     [1.17442, 1.17446, 1.174415, 1.17446, 1.174423, 1.1743910000000002, 1.1743644999999998, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:55:40     [1.17446, 1.17446, 1.174425, 1.174435, 1.1744290000000004, 1.1744010000000007, 1.1743717500000002, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:55:45     [1.174435, 1.17447, 1.174435, 1.17447, 1.1744419999999998, 1.1744125000000003, 1.174381, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:55:50     [1.17447, 1.17447, 1.17444, 1.174455, 1.1744479999999997, 1.1744195, 1.1743914999999998, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:55:55     [1.174455, 1.174575, 1.174455, 1.174545, 1.1744729999999997, 1.1744355000000004, 1.1744055000000002, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:56:00     [1.174545, 1.17458, 1.174545, 1.17457, 1.1744949999999998, 1.1744590000000004, 1.1744177499999997, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:56:05     [1.17457, 1.17463, 1.17455, 1.174625, 1.1745329999999998, 1.1744810000000006, 1.1744299999999999, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:56:10     [1.174625, 1.17463, 1.17456, 1.174565, 1.1745519999999998, 1.1744970000000003, 1.1744394999999999, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:56:15     [1.174565, 1.17464, 1.17456, 1.174625, 1.1745859999999997, 1.1745170000000003, 1.1744514999999995, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:56:20     [1.174625, 1.174665, 1.17462, 1.174645, 1.1746059999999996, 1.1745395000000003, 1.1744634999999994, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:56:25     [1.174645, 1.174665, 1.174645, 1.174665, 1.1746249999999996, 1.1745600000000003, 1.1744754999999996, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:56:30     [1.174665, 1.17469, 1.174645, 1.174665, 1.1746329999999996, 1.1745830000000006, 1.174492, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:56:35     [1.174665, 1.174665, 1.174645, 1.174655, 1.1746509999999997, 1.1746015000000005, 1.1745070000000002, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:56:40     [1.174655, 1.174815, 1.17465, 1.174785, 1.1746829999999997, 1.1746345000000005, 1.174527, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:56:45     [1.174785, 1.174785, 1.174715, 1.174715, 1.1746969999999997, 1.1746515000000006, 1.1745435, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:56:50     [1.174715, 1.17472, 1.174525, 1.174575, 1.1746789999999998, 1.1746520000000005, 1.1745555, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:56:55     [1.174575, 1.174715, 1.174565, 1.174675, 1.1746809999999996, 1.1746570000000003, 1.1745690000000002, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:57:00     [1.174675, 1.174685, 1.17466, 1.17468, 1.174686, 1.1746685000000006, 1.1745827500000001, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:57:05     [1.17468, 1.17468, 1.17466, 1.174675, 1.1746639999999997, 1.1746735000000004, 1.17459525, 1.0, -1.0, -1.0, 0.0]\n",
      "2017-09-27 17:57:10     [1.174675, 1.17468, 1.17466, 1.17468, 1.1746570000000003, 1.1746770000000004, 1.17460825, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 17:57:15     [1.17468, 1.174755, 1.174675, 1.17473, 1.1746880000000002, 1.1746835000000004, 1.1746217499999998, 1.0, 1.0, 1.0, 2.0]\n",
      "Order too small.\n",
      "2017-09-27 17:57:20     [1.17473, 1.174815, 1.174725, 1.174815, 1.1747160000000003, 1.1746985000000003, 1.17464075, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:57:25     [1.174815, 1.17487, 1.174795, 1.17482, 1.1747440000000005, 1.1747150000000004, 1.17465825, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:57:30     [1.17482, 1.174835, 1.17481, 1.174835, 1.1747760000000005, 1.1747200000000004, 1.1746772500000002, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:57:35     [1.174835, 1.174905, 1.17483, 1.174885, 1.1748170000000004, 1.174737, 1.1746942500000002, 1.0, 1.0, 0.0, 1.0]\n",
      "NetLiquidation-S: 1003525.12\n",
      "Market value: 440580.01\n",
      "Leverage: 0.439032\n",
      "2017-09-27 17:57:40     [1.174885, 1.174915, 1.17487, 1.17487, 1.1748450000000006, 1.1747665, 1.1747092499999998, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:57:45     [1.17487, 1.17489, 1.174825, 1.174865, 1.1748550000000004, 1.1747855, 1.1747212500000002, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:57:50     [1.174865, 1.174875, 1.174825, 1.17486, 1.1748630000000004, 1.1748035000000003, 1.174736, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:57:55     [1.17486, 1.174865, 1.17483, 1.174835, 1.1748630000000004, 1.1748195, 1.1747465000000001, 1.0, 1.0, 0.0, 1.0]\n"
     ]
    },
    {
     "name": "stderr",
     "output_type": "stream",
     "text": [
      "ERROR:root:ERROR -1 2108 Market data farm connection is inactive but should be available upon demand.cashfarm\n",
      "ERROR:root:ERROR -1 2108 Market data farm connection is inactive but should be available upon demand.cashfarm\n"
     ]
    },
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "2017-09-27 17:58:00     [1.174835, 1.174875, 1.174765, 1.174875, 1.1748610000000002, 1.174839, 1.1747580000000002, 1.0, 1.0, 0.0, 1.0]\n"
     ]
    },
    {
     "name": "stderr",
     "output_type": "stream",
     "text": [
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:cashfarm\n"
     ]
    },
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "2017-09-27 17:58:05     [1.174875, 1.17495, 1.174865, 1.174905, 1.174868, 1.1748565, 1.17477, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:58:10     [1.174905, 1.174915, 1.17486, 1.17491, 1.174877, 1.174866, 1.17478225, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:58:15     [1.17491, 1.174925, 1.174885, 1.174925, 1.17489, 1.1748764999999999, 1.17479575, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:58:20     [1.174925, 1.174925, 1.17488, 1.17489, 1.1749009999999998, 1.1748819999999998, 1.174801, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:58:25     [1.17489, 1.17491, 1.17488, 1.174905, 1.1749069999999997, 1.174884, 1.1748105000000002, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:58:30     [1.174905, 1.174905, 1.174865, 1.174865, 1.174899, 1.1748835, 1.1748250000000002, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:58:35     [1.174865, 1.174885, 1.174865, 1.174865, 1.17489, 1.1748835, 1.1748345, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:58:40     [1.174865, 1.174865, 1.174865, 1.174865, 1.174878, 1.174884, 1.1748437500000002, 1.0, -1.0, -1.0, 0.0]\n",
      "2017-09-27 17:58:45     [1.174865, 1.174865, 1.174855, 1.174855, 1.174871, 1.174886, 1.1748527500000003, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 17:58:50     [1.174855, 1.174855, 1.174845, 1.174845, 1.1748589999999997, 1.174883, 1.1748610000000004, 0.0, -1.0, 0.0, 0.0]\n",
      "2017-09-27 17:58:55     [1.174845, 1.17485, 1.17483, 1.174835, 1.174853, 1.1748759999999998, 1.1748662500000004, 0.0, -1.0, 0.0, 0.0]\n",
      "2017-09-27 17:59:00     [1.174835, 1.17487, 1.17481, 1.174865, 1.174853, 1.1748714999999998, 1.1748687500000004, 0.0, -1.0, 0.0, 0.0]\n",
      "2017-09-27 17:59:05     [1.174865, 1.174875, 1.174865, 1.17487, 1.1748539999999998, 1.1748660000000002, 1.1748712500000003, -1.0, -1.0, 0.0, -1.0]\n",
      "\n",
      "     Close long position.\n",
      "\n",
      "Current position: 0\n",
      "\n",
      "OrderId: 298,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.1748/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 298,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.1748/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 298,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.1748/0.0,\n",
      "order_state:Filled \n",
      "\n",
      "Current position: 0\n",
      "\n",
      "NetLiquidation-S: 1003501.29\n",
      "Market value: 0.0\n",
      "Leverage: 0.000000\n",
      "2017-09-27 17:59:10     [1.17487, 1.17487, 1.17483, 1.174845, 1.174852, 1.1748615, 1.17487175, -1.0, -1.0, 0.0, -1.0]\n",
      "\n",
      "Current position: 0\n",
      "\n",
      "\n",
      "Current position: 0\n",
      "\n",
      "2017-09-27 17:59:15     [1.174845, 1.174875, 1.17483, 1.174875, 1.174858, 1.1748584999999998, 1.1748712500000003, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 17:59:20     [1.174875, 1.1749, 1.174875, 1.174885, 1.174868, 1.1748604999999999, 1.1748720000000001, -1.0, 1.0, 1.0, 0.0]\n",
      "2017-09-27 17:59:25     [1.174885, 1.17496, 1.174885, 1.174945, 1.174884, 1.1748684999999996, 1.1748760000000003, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 17:59:30     [1.174945, 1.17495, 1.17493, 1.174945, 1.174899, 1.1748764999999994, 1.1748802500000002, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 17:59:35     [1.174945, 1.17495, 1.174885, 1.174885, 1.174907, 1.1748794999999994, 1.17488275, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 17:59:40     [1.174885, 1.17491, 1.174885, 1.174885, 1.174909, 1.1748834999999995, 1.1748832500000002, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:59:45     [1.174885, 1.174995, 1.174885, 1.17499, 1.17493, 1.1748989999999995, 1.1748875, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:59:50     [1.17499, 1.17499, 1.17495, 1.174955, 1.1749319999999999, 1.1749079999999998, 1.1748897500000002, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 17:59:55     [1.174955, 1.174955, 1.174845, 1.174845, 1.1749120000000002, 1.1749054999999997, 1.17488575, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:00:00     [1.174845, 1.174845, 1.17473, 1.174735, 1.1748819999999998, 1.1748944999999997, 1.174878, 1.0, -1.0, -1.0, 0.0]\n",
      "2017-09-27 18:00:05     [1.174735, 1.174735, 1.174725, 1.17473, 1.1748509999999999, 1.1748799999999997, 1.17486925, 0.0, -1.0, 0.0, 0.0]\n",
      "2017-09-27 18:00:10     [1.17473, 1.174775, 1.17473, 1.174775, 1.1748079999999999, 1.1748689999999997, 1.1748647500000002, 0.0, -1.0, 0.0, 0.0]\n",
      "2017-09-27 18:00:15     [1.174775, 1.174785, 1.17476, 1.174785, 1.1747739999999998, 1.174853, 1.1748607500000001, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:00:20     [1.174785, 1.174875, 1.174785, 1.17487, 1.1747789999999998, 1.1748455, 1.1748609999999997, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:00:25     [1.17487, 1.17487, 1.174815, 1.17484, 1.1748, 1.174841, 1.1748602499999998, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:00:30     [1.17484, 1.17489, 1.174815, 1.17486, 1.1748259999999997, 1.1748385000000001, 1.1748609999999997, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:00:35     [1.17486, 1.17489, 1.17486, 1.17488, 1.1748469999999998, 1.1748275000000001, 1.1748632499999996, -1.0, 1.0, 1.0, 0.0]\n",
      "2017-09-27 18:00:40     [1.17488, 1.174965, 1.17488, 1.174965, 1.174883, 1.1748285, 1.1748682499999996, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 18:00:45     [1.174965, 1.174995, 1.17496, 1.174995, 1.1749079999999998, 1.1748435000000004, 1.1748744999999998, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 18:00:50     [1.174995, 1.17506, 1.174975, 1.175035, 1.1749469999999997, 1.1748735000000003, 1.1748839999999998, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 18:00:55     [1.175035, 1.17506, 1.174975, 1.175025, 1.1749799999999997, 1.1749030000000003, 1.1748915, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:01:00     [1.175025, 1.175085, 1.17502, 1.175065, 1.1750169999999998, 1.1749320000000003, 1.1749005000000001, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:01:05     [1.175065, 1.17508, 1.175055, 1.175075, 1.1750389999999995, 1.1749610000000001, 1.1749070000000001, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:01:10     [1.175075, 1.175085, 1.175045, 1.175065, 1.1750529999999997, 1.1749805000000002, 1.174913, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:01:15     [1.175065, 1.175155, 1.175055, 1.175135, 1.1750729999999996, 1.1750099999999999, 1.1749255, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:01:20     [1.175135, 1.175225, 1.175135, 1.175225, 1.1751129999999996, 1.1750464999999999, 1.1749425000000002, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:01:25     [1.175225, 1.175275, 1.175225, 1.175265, 1.1751529999999994, 1.1750849999999997, 1.1749562500000001, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:01:30     [1.175265, 1.17527, 1.17522, 1.17522, 1.175182, 1.1751104999999997, 1.1749695, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:01:35     [1.17522, 1.17522, 1.17513, 1.175155, 1.1751999999999998, 1.1751264999999997, 1.174985, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:01:40     [1.175155, 1.175165, 1.17513, 1.175155, 1.175204, 1.1751384999999996, 1.175006, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:01:45     [1.175155, 1.175165, 1.175065, 1.175085, 1.175176, 1.1751444999999994, 1.1750237499999998, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:01:50     [1.175085, 1.175095, 1.175055, 1.17508, 1.1751389999999997, 1.1751459999999994, 1.175039, 1.0, -1.0, -1.0, 0.0]\n",
      "2017-09-27 18:01:55     [1.17508, 1.17508, 1.17501, 1.175045, 1.1751039999999997, 1.1751429999999996, 1.1750520000000002, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 18:02:00     [1.175045, 1.175045, 1.175035, 1.175045, 1.1750819999999997, 1.1751409999999995, 1.17506075, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 18:02:05     [1.175045, 1.17508, 1.17501, 1.175015, 1.1750539999999998, 1.1751289999999996, 1.1750695, 0.0, -1.0, 0.0, 0.0]\n",
      "2017-09-27 18:02:10     [1.175015, 1.17502, 1.175005, 1.17501, 1.1750389999999997, 1.1751074999999997, 1.175077, 0.0, -1.0, 0.0, 0.0]\n",
      "2017-09-27 18:02:15     [1.17501, 1.17501, 1.174905, 1.17499, 1.1750209999999996, 1.17508, 1.1750824999999998, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:02:20     [1.17499, 1.175045, 1.174975, 1.17503, 1.1750179999999997, 1.1750609999999997, 1.17508575, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:02:25     [1.17503, 1.17503, 1.17497, 1.174995, 1.1750079999999996, 1.1750449999999997, 1.1750857499999998, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:02:30     [1.174995, 1.17506, 1.174995, 1.175055, 1.175016, 1.175035, 1.1750867499999997, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:02:35     [1.175055, 1.17506, 1.175, 1.175015, 1.1750169999999998, 1.1750280000000002, 1.1750862499999997, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:02:40     [1.175015, 1.17515, 1.175005, 1.175135, 1.175046, 1.1750335000000003, 1.17508975, -1.0, 1.0, 1.0, 0.0]\n",
      "2017-09-27 18:02:45     [1.175135, 1.17522, 1.175125, 1.175135, 1.1750669999999999, 1.1750425000000004, 1.17509275, -1.0, 1.0, 0.0, -1.0]\n",
      "2017-09-27 18:02:50     [1.175135, 1.17516, 1.175125, 1.17514, 1.1750959999999997, 1.1750520000000004, 1.1750965, -1.0, 1.0, 0.0, -1.0]\n"
     ]
    },
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "2017-09-27 18:02:55     [1.17514, 1.175165, 1.175075, 1.17513, 1.1751110000000002, 1.1750635000000003, 1.1750962499999997, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 18:03:00     [1.17513, 1.17515, 1.17512, 1.17514, 1.1751359999999997, 1.1750765000000003, 1.1750919999999998, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 18:03:05     [1.17514, 1.175165, 1.175075, 1.175125, 1.1751340000000003, 1.1750900000000004, 1.175085, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:03:10     [1.175125, 1.175255, 1.175115, 1.17525, 1.1751570000000002, 1.1751120000000004, 1.1750865, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:03:15     [1.17525, 1.17525, 1.175235, 1.175245, 1.175178, 1.175137, 1.1750909999999997, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:03:20     [1.175245, 1.175255, 1.175225, 1.17525, 1.1752020000000003, 1.1751565000000002, 1.1750957499999997, 1.0, 1.0, 0.0, 1.0]\n",
      "\n",
      "Current position: 0\n",
      "\n",
      "2017-09-27 18:03:25     [1.17525, 1.17528, 1.175225, 1.17528, 1.1752300000000004, 1.1751830000000005, 1.1751055, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:03:30     [1.17528, 1.17529, 1.175265, 1.17529, 1.1752630000000004, 1.1751985000000005, 1.175116, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:03:35     [1.17529, 1.175295, 1.17527, 1.17529, 1.1752710000000004, 1.175214, 1.17512825, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:03:40     [1.17529, 1.175305, 1.175285, 1.175305, 1.1752830000000003, 1.1752305, 1.17514125, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:03:45     [1.175305, 1.17539, 1.175295, 1.175325, 1.175298, 1.1752500000000001, 1.1751567500000002, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:03:50     [1.175325, 1.17533, 1.175305, 1.175305, 1.1753030000000002, 1.1752665, 1.1751715000000003, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:03:55     [1.175305, 1.175305, 1.175285, 1.175285, 1.175302, 1.1752825000000002, 1.17518625, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:04:00     [1.175285, 1.17534, 1.175245, 1.17534, 1.1753120000000004, 1.1752915000000002, 1.17520175, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:04:05     [1.17534, 1.175365, 1.17534, 1.17534, 1.175319, 1.1753010000000002, 1.175219, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:04:10     [1.17534, 1.17537, 1.175295, 1.175365, 1.175327, 1.1753125, 1.1752345, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:04:15     [1.175365, 1.175385, 1.175305, 1.175315, 1.175329, 1.175316, 1.1752495, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:04:20     [1.175315, 1.175315, 1.175255, 1.17526, 1.1753240000000003, 1.1753129999999998, 1.17525575, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:04:25     [1.17526, 1.175285, 1.175255, 1.175255, 1.175307, 1.1753094999999998, 1.17526175, 1.0, -1.0, -1.0, 0.0]\n",
      "2017-09-27 18:04:30     [1.175255, 1.175275, 1.175255, 1.175275, 1.1752940000000005, 1.1753065, 1.1752685, 1.0, -1.0, 0.0, 1.0]\n"
     ]
    },
    {
     "name": "stderr",
     "output_type": "stream",
     "text": [
      "ERROR:root:ERROR -1 1100 Connectivity between IB and Trader Workstation has been lost.\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:hfarm\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:secdefhk\n",
      "ERROR:root:ERROR -1 2105 HMDS data farm connection is broken:hkhmds\n",
      "ERROR:root:ERROR -1 2105 HMDS data farm connection is broken:cashhmds\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:usfuture\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:usfarm\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:cashfarm\n",
      "ERROR:root:ERROR -1 1102 Connectivity between IB and Trader Workstation has been restored - data maintained.\n"
     ]
    },
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "NetLiquidation-S: 1003501.29\n",
      "Market value: 0.0\n",
      "Leverage: 0.000000\n"
     ]
    },
    {
     "name": "stderr",
     "output_type": "stream",
     "text": [
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:secdefhk\n",
      "ERROR:root:ERROR -1 2106 HMDS data farm connection is OK:hkhmds\n",
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:cashfarm\n",
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:hfarm\n",
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:usfuture\n",
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:usfarm\n",
      "ERROR:root:ERROR -1 2105 HMDS data farm connection is broken:cashhmds\n",
      "ERROR:root:ERROR -1 2106 HMDS data farm connection is OK:cashhmds\n"
     ]
    },
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "2017-09-27 18:04:35     [1.175275, 1.175285, 1.175275, 1.175285, 1.175278, 1.1753025, 1.17527625, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 18:04:40     [1.175285, 1.17537, 1.175275, 1.175365, 1.1752880000000003, 1.1753084999999999, 1.1752875, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 18:04:45     [1.175365, 1.175375, 1.175345, 1.175345, 1.175305, 1.1753144999999994, 1.1752984999999998, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 18:04:50     [1.175345, 1.175355, 1.175345, 1.175355, 1.175325, 1.1753159999999998, 1.17530375, 1.0, 1.0, 1.0, 2.0]\n",
      "\n",
      "     Open long:   300\n",
      "2017-09-27 18:04:55     [1.175355, 1.175355, 1.175295, 1.17531, 1.1753319999999998, 1.1753129999999994, 1.1753069999999997, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:05:00     [1.17531, 1.17531, 1.175265, 1.175265, 1.175328, 1.1753029999999998, 1.17530775, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 18:05:05     [1.175265, 1.175265, 1.175235, 1.17525, 1.1753050000000003, 1.1752964999999997, 1.1753062499999998, -1.0, 1.0, 0.0, -1.0]\n",
      "2017-09-27 18:05:10     [1.17525, 1.175265, 1.175245, 1.17526, 1.1752879999999999, 1.1752964999999995, 1.1753047499999998, -1.0, -1.0, -1.0, -2.0]\n",
      "\n",
      "     Open short:   302\n",
      "2017-09-27 18:05:15     [1.17526, 1.175285, 1.175255, 1.17526, 1.175269, 1.1752969999999998, 1.17530325, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:05:20     [1.17526, 1.175275, 1.175235, 1.175255, 1.175258, 1.1752949999999998, 1.1753007499999997, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:05:25     [1.175255, 1.175275, 1.175255, 1.17526, 1.1752569999999998, 1.1752924999999999, 1.1752975, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:05:30     [1.17526, 1.175285, 1.175255, 1.175255, 1.175258, 1.1752815, 1.1752950000000002, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:05:35     [1.175255, 1.175255, 1.17523, 1.175235, 1.1752529999999999, 1.1752704999999999, 1.1752925000000003, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:05:40     [1.175235, 1.175295, 1.175235, 1.17529, 1.1752589999999998, 1.1752639999999999, 1.1752900000000002, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:05:45     [1.17529, 1.17529, 1.175255, 1.17526, 1.1752599999999997, 1.175259, 1.1752860000000003, -1.0, 1.0, 1.0, 0.0]\n",
      "2017-09-27 18:05:50     [1.17526, 1.17526, 1.17521, 1.17525, 1.175258, 1.1752575, 1.1752802500000001, -1.0, 1.0, 0.0, -1.0]\n",
      "2017-09-27 18:05:55     [1.17525, 1.175255, 1.17525, 1.175255, 1.175258, 1.175258, 1.17527725, -1.0, 0.0, -1.0, -2.0]\n",
      "\n",
      "     Open short:   304\n",
      "2017-09-27 18:06:00     [1.175255, 1.175255, 1.175235, 1.175245, 1.17526, 1.1752565000000001, 1.1752765, -1.0, 1.0, 1.0, 0.0]\n",
      "2017-09-27 18:06:05     [1.175245, 1.175245, 1.17522, 1.175245, 1.175251, 1.1752550000000002, 1.175276, -1.0, -1.0, -1.0, -2.0]\n",
      "\n",
      "     Open short:   306\n",
      "2017-09-27 18:06:10     [1.175245, 1.175275, 1.175245, 1.17526, 1.175251, 1.1752555, 1.17527525, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:06:15     [1.17526, 1.175265, 1.175225, 1.175225, 1.175246, 1.175252, 1.1752722500000001, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:06:20     [1.175225, 1.175255, 1.17522, 1.175255, 1.175246, 1.1752520000000002, 1.17526675, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:06:25     [1.175255, 1.17528, 1.175255, 1.175265, 1.1752500000000001, 1.1752550000000002, 1.1752627500000001, -1.0, -1.0, 0.0, -1.0]\n",
      "\n",
      "Current position: 200000\n",
      "\n",
      "OrderId: 300,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.1753/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 300,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.1753/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 300,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.1753/0.0,\n",
      "order_state:Filled \n",
      "\n",
      "Current position: 31000\n",
      "\n",
      "\n",
      "Current position: 0\n",
      "\n",
      "OrderId: 302,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17525/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 302,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17525/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 302,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17525/0.0,\n",
      "order_state:Filled \n",
      "NetLiquidation-S: 1003487.89\n",
      "Market value: 0.0\n",
      "Leverage: 0.000000\n",
      "OrderId: 302,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17525/0.0,\n",
      "order_state:Filled \n",
      "\n",
      "Current position: -169000\n",
      "\n",
      "\n",
      "Current position: -200000\n",
      "\n",
      "OrderId: 304,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17525/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 304,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17525/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 304,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17525/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 304,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17525/0.0,\n",
      "order_state:Filled \n",
      "\n",
      "Current position: -200000\n",
      "\n",
      "\n",
      "Current position: -231000\n",
      "\n",
      "NetLiquidation-S: 1003480.04\n",
      "Market value: -271488.52\n",
      "Leverage: 0.270547\n",
      "\n",
      "Current position: -231000\n",
      "\n",
      "2017-09-27 18:06:30     [1.175265, 1.175275, 1.175265, 1.175275, 1.175256, 1.1752535000000002, 1.1752587500000002, -1.0, 1.0, 1.0, 0.0]\n",
      "\n",
      "Current position: -231000\n",
      "\n",
      "\n",
      "Current position: -400000\n",
      "\n",
      "OrderId: 306,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17525/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 306,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17525/0.0,\n",
      "order_state:Filled \n",
      "\n",
      "Current position: -400000\n",
      "\n",
      "\n",
      "Current position: -400000\n",
      "\n",
      "NetLiquidation-S: 1003476.50\n",
      "\n",
      "Current position: -400000\n",
      "\n",
      "Market value: -470109.99"
     ]
    },
    {
     "name": "stderr",
     "output_type": "stream",
     "text": [
      "ERROR:root:ERROR -1 2105 HMDS data farm connection is broken:hkhmds\n",
      "ERROR:root:ERROR -1 2106 HMDS data farm connection is OK:hkhmds\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:hfarm\n",
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:hfarm\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:cashfarm\n",
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:cashfarm\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:usfuture\n",
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:usfuture\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:usfarm\n",
      "ERROR:root:ERROR -1 2104 Market data farm connection is OK:usfarm\n"
     ]
    },
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "\n",
      "Leverage: 0.468481\n",
      "\n",
      "Current position: -400000\n",
      "\n",
      "\n",
      "Current position: -400000\n",
      "\n",
      "2017-09-27 18:06:35     [1.175275, 1.175285, 1.175265, 1.175285, 1.1752610000000001, 1.1752560000000003, 1.1752575, 0.0, 1.0, 0.0, 0.0]\n",
      "\n",
      "Current position: -400000\n",
      "\n",
      "\n",
      "Current position: -400000\n",
      "\n",
      "\n",
      "Current position: -400000\n",
      "\n",
      "2017-09-27 18:06:40     [1.175285, 1.17529, 1.175285, 1.17529, 1.175274, 1.17526, 1.17525875, 1.0, 1.0, 0.0, 1.0]\n",
      "\n",
      "     Close short position.\n",
      "NetLiquidation-S: 1003482.51\n",
      "\n",
      "Current position: -400000\n",
      "\n",
      "Market value: -470103.98\n",
      "Leverage: 0.468473\n",
      "\n",
      "Current position: -400000\n",
      "\n",
      "\n",
      "Current position: 0\n",
      "\n",
      "OrderId: 308,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.1753/0.0,\n",
      "order_state:Filled \n",
      "2017-09-27 18:06:45     [1.17529, 1.17529, 1.17526, 1.175265, 1.1752759999999998, 1.175261, 1.1752595000000001, 1.0, 1.0, 0.0, 1.0]\n",
      "\n",
      "Current position: 0\n",
      "\n",
      "OrderId: 308,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.1753/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 308,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.1753/0.0,\n",
      "order_state:Filled \n",
      "\n",
      "Current position: 0\n",
      "\n",
      "NetLiquidation-S: 1003465.09\n",
      "\n",
      "Current position: 0\n",
      "\n",
      "Market value: 0.0\n",
      "Leverage: 0.000000\n",
      "2017-09-27 18:06:50     [1.175265, 1.1753, 1.175265, 1.1753, 1.1752830000000003, 1.1752664999999998, 1.1752615, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:06:55     [1.1753, 1.1753, 1.175285, 1.175295, 1.175287, 1.1752714999999998, 1.1752632499999998, 1.0, 1.0, 0.0, 1.0]\n"
     ]
    },
    {
     "name": "stderr",
     "output_type": "stream",
     "text": [
      "ERROR:root:ERROR -1 2105 HMDS data farm connection is broken:cashhmds\n",
      "ERROR:root:ERROR -1 2106 HMDS data farm connection is OK:cashhmds\n"
     ]
    },
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "2017-09-27 18:06:55     [1.1753, 1.1753, 1.175285, 1.175295, 1.175289, 1.1752749999999998, 1.1752652499999996, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:07:00     [1.175295, 1.175355, 1.17529, 1.175355, 1.1753019999999998, 1.1752879999999999, 1.1752699999999996, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:07:05     [1.175355, 1.175355, 1.175345, 1.175345, 1.175318, 1.175297, 1.1752744999999998, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:07:10     [1.175345, 1.17539, 1.175345, 1.17539, 1.1753360000000002, 1.1753095, 1.1752822499999998, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:07:15     [1.17539, 1.17539, 1.175235, 1.17528, 1.175333, 1.17531, 1.17528175, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:07:20     [1.17528, 1.17528, 1.17516, 1.17516, 1.175306, 1.1752974999999999, 1.1752767499999996, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:07:25     [1.17516, 1.17517, 1.17516, 1.17517, 1.1752690000000001, 1.1752855000000002, 1.1752727500000002, 0.0, -1.0, -1.0, -1.0]\n",
      "2017-09-27 18:07:30     [1.17517, 1.17517, 1.17513, 1.17516, 1.175232, 1.1752750000000003, 1.1752680000000002, 0.0, -1.0, 0.0, 0.0]\n",
      "2017-09-27 18:07:35     [1.17516, 1.17516, 1.17516, 1.17516, 1.175186, 1.1752610000000003, 1.1752637500000003, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:07:40     [1.17516, 1.17516, 1.17516, 1.17516, 1.175162, 1.1752475000000002, 1.1752595, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:07:45     [1.17516, 1.17516, 1.175115, 1.175115, 1.1751530000000001, 1.1752295000000001, 1.1752522499999998, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:07:50     [1.175115, 1.175115, 1.175115, 1.175115, 1.175142, 1.1752055, 1.17524675, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:07:55     [1.175115, 1.175115, 1.175075, 1.17508, 1.175126, 1.1751789999999998, 1.1752379999999998, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:08:00     [1.17508, 1.17508, 1.175065, 1.17507, 1.1751079999999998, 1.1751469999999997, 1.17522825, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:08:05     [1.17507, 1.17513, 1.17507, 1.17513, 1.1751019999999999, 1.1751319999999996, 1.1752209999999998, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:08:10     [1.17513, 1.17513, 1.17507, 1.175075, 1.1750940000000003, 1.1751234999999998, 1.1752105, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:08:15     [1.175075, 1.175085, 1.17501, 1.175035, 1.175078, 1.1751099999999997, 1.1751977500000002, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:08:20     [1.175035, 1.175105, 1.175025, 1.17504, 1.17507, 1.1750979999999998, 1.1751865000000001, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:08:25     [1.17504, 1.17507, 1.17501, 1.175065, 1.1750690000000001, 1.1750884999999998, 1.17517475, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:08:30     [1.175065, 1.175095, 1.175025, 1.175035, 1.1750500000000001, 1.1750759999999993, 1.1751617500000002, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:08:35     [1.175035, 1.175035, 1.174975, 1.174985, 1.1750319999999999, 1.1750629999999997, 1.17514625, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:08:40     [1.174985, 1.175015, 1.174985, 1.175015, 1.1750279999999997, 1.1750529999999997, 1.17512925, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:08:45     [1.175015, 1.17507, 1.17501, 1.17503, 1.1750259999999997, 1.1750479999999999, 1.1751135, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:08:50     [1.17503, 1.17505, 1.17503, 1.175045, 1.1750219999999998, 1.1750455, 1.1750962499999997, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:08:55     [1.175045, 1.175065, 1.17504, 1.17506, 1.1750269999999996, 1.1750384999999999, 1.1750852499999997, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:09:00     [1.17506, 1.175065, 1.17504, 1.17504, 1.1750379999999998, 1.175035, 1.1750792499999998, -1.0, 1.0, 1.0, 0.0]\n",
      "2017-09-27 18:09:05     [1.17504, 1.175075, 1.17504, 1.175075, 1.17505, 1.1750390000000002, 1.1750744999999996, -1.0, 1.0, 0.0, -1.0]\n",
      "2017-09-27 18:09:10     [1.175075, 1.175165, 1.175075, 1.175165, 1.175077, 1.1750515, 1.1750747499999996, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 18:09:15     [1.175165, 1.175165, 1.17516, 1.17516, 1.1751, 1.175061, 1.1750747499999996, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 18:09:20     [1.17516, 1.175175, 1.175135, 1.175175, 1.175123, 1.175075, 1.1750755, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 18:09:25     [1.175175, 1.17522, 1.175175, 1.17522, 1.175159, 1.1750985, 1.1750807499999996, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:09:30     [1.17522, 1.17522, 1.175195, 1.17521, 1.175186, 1.1751179999999999, 1.1750854999999998, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:09:35     [1.17521, 1.17521, 1.175205, 1.175205, 1.175194, 1.1751355, 1.1750917499999995, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:09:40     [1.175205, 1.175205, 1.175135, 1.175145, 1.1751910000000003, 1.1751455, 1.1750954999999998, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:09:45     [1.175145, 1.175205, 1.175135, 1.175205, 1.1751970000000003, 1.17516, 1.17509925, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:09:50     [1.175205, 1.175255, 1.175205, 1.17525, 1.1752030000000002, 1.175181, 1.1751079999999998, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:09:55     [1.17525, 1.17526, 1.175215, 1.175225, 1.1752060000000006, 1.1751960000000001, 1.1751174999999998, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:10:00     [1.175225, 1.175225, 1.175215, 1.175225, 1.1752100000000005, 1.175202, 1.17512675, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:10:05     [1.175225, 1.175225, 1.175195, 1.175195, 1.1752200000000006, 1.1752055000000001, 1.17513325, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:10:10     [1.175195, 1.1752, 1.175115, 1.17512, 1.1752030000000004, 1.1752, 1.1751374999999997, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:10:15     [1.17512, 1.17512, 1.175075, 1.175075, 1.1751680000000004, 1.1751855, 1.1751419999999997, 1.0, -1.0, -1.0, 0.0]\n",
      "2017-09-27 18:10:20     [1.175075, 1.17508, 1.175065, 1.175065, 1.175136, 1.1751710000000002, 1.1751444999999998, 0.0, -1.0, 0.0, 0.0]\n",
      "2017-09-27 18:10:25     [1.175065, 1.17507, 1.175005, 1.17502, 1.175095, 1.1751525, 1.175144, 0.0, -1.0, 0.0, 0.0]\n",
      "2017-09-27 18:10:30     [1.17502, 1.17506, 1.17502, 1.175045, 1.1750649999999998, 1.1751425000000002, 1.175144, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:10:35     [1.175045, 1.17505, 1.17504, 1.175045, 1.17505, 1.1751265, 1.17514325, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:10:40     [1.175045, 1.175105, 1.17504, 1.1751, 1.175055, 1.1751115, 1.17514625, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:10:45     [1.1751, 1.17512, 1.17509, 1.17512, 1.175066, 1.1751010000000002, 1.1751485000000002, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:10:50     [1.17512, 1.17512, 1.175115, 1.17512, 1.1750859999999999, 1.1750905, 1.17514625, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:10:55     [1.17512, 1.17512, 1.17512, 1.17512, 1.175101, 1.175083, 1.17514425, -1.0, 1.0, 1.0, 0.0]\n",
      "2017-09-27 18:11:00     [1.17512, 1.175165, 1.17512, 1.17516, 1.1751239999999996, 1.1750869999999998, 1.1751435000000001, -1.0, 1.0, 0.0, -1.0]\n",
      "2017-09-27 18:11:05     [1.17516, 1.17516, 1.175125, 1.175145, 1.175133, 1.1750939999999999, 1.17513975, -1.0, 1.0, 0.0, -1.0]\n",
      "2017-09-27 18:11:10     [1.175145, 1.17521, 1.175145, 1.17521, 1.175151, 1.1751085000000001, 1.17513975, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 18:11:15     [1.17521, 1.17522, 1.17518, 1.175195, 1.1751660000000002, 1.175126, 1.17513925, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 18:11:20     [1.175195, 1.1752, 1.175165, 1.175165, 1.175175, 1.1751379999999998, 1.1751402499999999, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 18:11:25     [1.175165, 1.17524, 1.175165, 1.17524, 1.1751910000000003, 1.1751575, 1.1751419999999997, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:11:30     [1.17524, 1.175245, 1.17522, 1.175225, 1.175207, 1.17517, 1.1751407500000002, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:11:35     [1.175225, 1.175225, 1.175225, 1.175225, 1.1752100000000003, 1.1751805000000002, 1.1751407500000002, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:11:40     [1.175225, 1.175255, 1.175195, 1.1752, 1.1752110000000002, 1.1751885, 1.1751394999999998, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:11:45     [1.1752, 1.175205, 1.175175, 1.17519, 1.1752160000000003, 1.1751955, 1.1751392500000002, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:11:50     [1.17519, 1.1752, 1.17518, 1.175185, 1.1752050000000003, 1.175198, 1.1751425, 1.0, 1.0, 0.0, 1.0]\n",
      "\n",
      "Current position: 0\n",
      "\n",
      "2017-09-27 18:11:55     [1.175185, 1.1752, 1.17518, 1.175195, 1.1751990000000003, 1.175203, 1.1751485000000002, 1.0, -1.0, -1.0, 0.0]\n",
      "2017-09-27 18:12:00     [1.175195, 1.175195, 1.175195, 1.175195, 1.1751930000000002, 1.1752015, 1.175155, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 18:12:05     [1.175195, 1.175195, 1.175195, 1.175195, 1.1751920000000002, 1.1752015, 1.1751637499999998, 1.0, -1.0, 0.0, 1.0]\n"
     ]
    },
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "2017-09-27 18:12:10     [1.175195, 1.175195, 1.175195, 1.175195, 1.1751930000000002, 1.1752045, 1.1751712499999996, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 18:12:15     [1.175195, 1.175195, 1.175165, 1.17517, 1.1751900000000002, 1.1751975, 1.1751774999999998, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 18:12:20     [1.17517, 1.175195, 1.175165, 1.175165, 1.1751840000000002, 1.1751915, 1.1751807499999996, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 18:12:25     [1.175165, 1.175165, 1.175165, 1.175165, 1.175178, 1.1751855, 1.1751829999999999, 0.0, -1.0, 0.0, 0.0]\n",
      "2017-09-27 18:12:30     [1.175165, 1.175165, 1.175165, 1.175165, 1.1751719999999999, 1.175182, 1.1751852499999997, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:12:35     [1.175165, 1.175165, 1.175165, 1.175165, 1.1751659999999997, 1.1751795, 1.1751875, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:12:40     [1.175165, 1.175165, 1.17507, 1.17507, 1.1751459999999998, 1.1751679999999998, 1.175183, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:12:45     [1.17507, 1.17507, 1.17507, 1.17507, 1.1751269999999998, 1.1751555000000002, 1.1751792500000005, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:12:50     [1.17507, 1.17507, 1.17507, 1.17507, 1.1751079999999998, 1.175143, 1.1751722500000006, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:12:55     [1.17507, 1.17507, 1.17507, 1.17507, 1.1750889999999998, 1.1751304999999996, 1.1751660000000004, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:13:00     [1.17507, 1.17508, 1.17505, 1.175055, 1.1750669999999999, 1.1751165000000001, 1.1751605000000005, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:13:05     [1.175055, 1.17506, 1.17499, 1.17499, 1.1750509999999996, 1.1750984999999996, 1.1751480000000005, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:13:10     [1.17499, 1.174995, 1.17497, 1.17499, 1.1750349999999998, 1.1750809999999996, 1.1751362500000004, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:13:15     [1.17499, 1.17499, 1.17497, 1.174975, 1.1750159999999998, 1.1750619999999996, 1.1751237500000005, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:13:20     [1.174975, 1.17498, 1.174925, 1.174925, 1.1749870000000002, 1.1750379999999996, 1.1751100000000005, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:13:25     [1.174925, 1.174995, 1.174925, 1.174985, 1.1749729999999996, 1.1750199999999995, 1.17509975, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:13:30     [1.174985, 1.174995, 1.174985, 1.17499, 1.174973, 1.1750119999999995, 1.1750900000000002, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:13:35     [1.17499, 1.174995, 1.174975, 1.174995, 1.1749739999999995, 1.1750044999999996, 1.1750800000000001, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:13:40     [1.174995, 1.174995, 1.174945, 1.174945, 1.174968, 1.1749919999999996, 1.1750675000000002, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:13:45     [1.174945, 1.17495, 1.17492, 1.17493, 1.174969, 1.1749779999999996, 1.17505425, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:13:50     [1.17493, 1.17493, 1.17491, 1.17491, 1.1749539999999998, 1.1749634999999996, 1.1750399999999999, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:13:55     [1.17491, 1.174955, 1.17491, 1.17495, 1.1749459999999998, 1.1749595, 1.1750289999999999, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:14:00     [1.17495, 1.17495, 1.174915, 1.17494, 1.1749349999999998, 1.1749545, 1.1750177499999999, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:14:05     [1.17494, 1.174955, 1.17494, 1.174945, 1.1749349999999998, 1.1749515, 1.17500675, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:14:10     [1.174945, 1.174945, 1.17492, 1.174925, 1.174934, 1.1749514999999995, 1.1749947499999998, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:14:15     [1.174925, 1.174925, 1.174865, 1.174875, 1.1749269999999998, 1.1749404999999995, 1.1749802499999997, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:14:20     [1.174875, 1.174905, 1.174875, 1.174875, 1.174912, 1.1749290000000001, 1.1749705000000001, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:14:25     [1.174875, 1.1749, 1.17487, 1.174875, 1.174899, 1.174917, 1.1749607499999999, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:14:30     [1.174875, 1.17501, 1.17487, 1.17501, 1.174912, 1.1749235, 1.17495775, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:14:35     [1.17501, 1.17501, 1.17499, 1.17499, 1.174925, 1.1749295, 1.17495375, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:14:40     [1.17499, 1.17499, 1.174985, 1.17499, 1.174948, 1.1749375, 1.1749505000000002, -1.0, 1.0, 1.0, 0.0]\n",
      "2017-09-27 18:14:45     [1.17499, 1.17502, 1.174975, 1.175005, 1.174974, 1.1749429999999998, 1.17495125, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 18:14:50     [1.175005, 1.17501, 1.174945, 1.174955, 1.1749900000000002, 1.1749445, 1.1749494999999999, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 18:14:55     [1.174955, 1.175005, 1.174955, 1.175005, 1.1749889999999996, 1.1749505000000005, 1.174951, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 18:15:00     [1.175005, 1.175005, 1.175, 1.175005, 1.1749919999999996, 1.1749585000000002, 1.174955, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:15:05     [1.175005, 1.17505, 1.175, 1.175045, 1.1750029999999996, 1.1749755, 1.174958, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:15:10     [1.175045, 1.1751, 1.175045, 1.175065, 1.1750149999999997, 1.1749945, 1.17496175, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:15:15     [1.175065, 1.17507, 1.175065, 1.17507, 1.1750379999999998, 1.175014, 1.1749655, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:15:20     [1.17507, 1.17513, 1.175045, 1.175125, 1.1750619999999998, 1.1750254999999998, 1.1749744999999998, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:15:25     [1.175125, 1.17513, 1.175045, 1.175055, 1.1750719999999997, 1.175032, 1.17498075, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:15:30     [1.175055, 1.175075, 1.175, 1.175045, 1.1750719999999997, 1.1750375000000002, 1.1749875, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:15:35     [1.175045, 1.175045, 1.175, 1.175005, 1.1750599999999998, 1.1750375000000002, 1.1749902500000002, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:15:40     [1.175005, 1.17502, 1.175, 1.17502, 1.1750499999999995, 1.1750440000000002, 1.1749942500000001, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:15:45     [1.17502, 1.175025, 1.174985, 1.17499, 1.175023, 1.1750425000000004, 1.1749965000000002, 1.0, -1.0, -1.0, 0.0]\n",
      "2017-09-27 18:15:50     [1.17499, 1.174995, 1.174985, 1.17499, 1.17501, 1.1750410000000002, 1.1749997500000002, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 18:15:55     [1.17499, 1.174995, 1.174985, 1.174985, 1.1749979999999998, 1.1750349999999998, 1.1750052500000001, 0.0, -1.0, 0.0, 0.0]\n",
      "2017-09-27 18:16:00     [1.174985, 1.17499, 1.174985, 1.17499, 1.1749949999999996, 1.1750274999999997, 1.175011, 0.0, -1.0, 0.0, 0.0]\n",
      "2017-09-27 18:16:05     [1.17499, 1.175005, 1.17499, 1.17499, 1.1749889999999996, 1.1750194999999997, 1.1750167500000002, 0.0, -1.0, 0.0, 0.0]\n",
      "2017-09-27 18:16:10     [1.17499, 1.174995, 1.17496, 1.174985, 1.1749879999999997, 1.1750054999999997, 1.1750155000000002, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:16:15     [1.174985, 1.174995, 1.17496, 1.17497, 1.174984, 1.1749969999999996, 1.1750145000000003, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:16:20     [1.17497, 1.174975, 1.174895, 1.1749, 1.174967, 1.1749824999999994, 1.1750099999999999, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:16:25     [1.1749, 1.17491, 1.174895, 1.17491, 1.1749510000000003, 1.1749729999999998, 1.1750052500000003, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:16:30     [1.17491, 1.17493, 1.1749, 1.1749, 1.1749330000000002, 1.1749609999999997, 1.1750025000000002, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:16:35     [1.1749, 1.1749, 1.1749, 1.1749, 1.1749159999999998, 1.1749519999999998, 1.17499725, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:16:40     [1.1749, 1.1749, 1.1749, 1.1749, 1.1749020000000001, 1.1749429999999996, 1.174992, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:16:45     [1.1749, 1.17493, 1.1749, 1.17493, 1.174908, 1.1749374999999997, 1.1749862500000001, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:16:50     [1.17493, 1.17495, 1.17492, 1.17495, 1.1749159999999998, 1.1749334999999999, 1.1749804999999998, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:16:55     [1.17495, 1.174955, 1.174885, 1.174885, 1.174913, 1.174923, 1.17497125, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:17:00     [1.174885, 1.174895, 1.174865, 1.174865, 1.1749059999999996, 1.174911, 1.17495825, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:17:05     [1.174865, 1.174905, 1.17483, 1.1749, 1.1749059999999996, 1.1749040000000002, 1.1749505, -1.0, 1.0, 1.0, 0.0]\n",
      "2017-09-27 18:17:10     [1.1749, 1.17493, 1.1749, 1.17491, 1.1749019999999997, 1.174905, 1.1749437500000002, -1.0, -1.0, -1.0, -2.0]\n",
      "\n",
      "     Open short:   310\n"
     ]
    },
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "\n",
      "Current position: -200000\n",
      "\n",
      "OrderId: 310,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.1749/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 310,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.1749/0.0,\n",
      "order_state:Filled \n",
      "NetLiquidation-S: 1003456.40\n",
      "Market value: -234983.99\n",
      "Leverage: 0.234175\n",
      "\n",
      "Current position: -200000\n",
      "\n",
      "\n",
      "Current position: -200000\n",
      "\n",
      "2017-09-27 18:17:15     [1.17491, 1.17491, 1.17491, 1.17491, 1.1748939999999997, 1.1749050000000003, 1.1749390000000004, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:17:20     [1.17491, 1.17491, 1.17487, 1.17488, 1.1748929999999995, 1.1749030000000003, 1.174932, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:17:25     [1.17488, 1.174885, 1.174875, 1.174875, 1.1748949999999998, 1.1749005000000003, 1.17492625, -1.0, -1.0, 0.0, -1.0]\n",
      "NetLiquidation-S: 1003471.39\n",
      "Market value: -234971.0\n",
      "Leverage: 0.234158\n",
      "2017-09-27 18:17:30     [1.174875, 1.174885, 1.174785, 1.174785, 1.1748719999999997, 1.1748890000000007, 1.1749160000000003, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:17:35     [1.174785, 1.174935, 1.174785, 1.174935, 1.1748769999999997, 1.1748895000000004, 1.1749135000000002, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:17:40     [1.174935, 1.174935, 1.1749, 1.1749, 1.1748749999999997, 1.1748845000000003, 1.174909, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:17:45     [1.1749, 1.174915, 1.1749, 1.174915, 1.1748819999999998, 1.1748875, 1.17490525, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:17:50     [1.174915, 1.175025, 1.174915, 1.175015, 1.1749100000000001, 1.1749025, 1.1749067500000003, 0.0, 1.0, 1.0, 1.0]\n",
      "2017-09-27 18:17:55     [1.175015, 1.175105, 1.17501, 1.175085, 1.1749700000000003, 1.1749209999999999, 1.1749125, 1.0, 1.0, 0.0, 1.0]\n",
      "\n",
      "     Close short position.\n",
      "\n",
      "Current position: 0\n",
      "\n",
      "OrderId: 312,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17505/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 312,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17505/0.0,\n",
      "order_state:Filled \n",
      "\n",
      "Current position: 0\n",
      "\n",
      "OrderId: 312,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17505/0.0,\n",
      "order_state:Filled \n",
      "NetLiquidation-S: 1003425.69\n",
      "\n",
      "Current position: 0\n",
      "\n",
      "Market value: 0.0\n",
      "Leverage: 0.000000\n",
      "\n",
      "Current position: 0\n",
      "\n",
      "2017-09-27 18:18:00     [1.175085, 1.175085, 1.175035, 1.175035, 1.1749900000000002, 1.1749334999999996, 1.1749192499999999, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:18:05     [1.175035, 1.17506, 1.17501, 1.175015, 1.1750130000000003, 1.1749439999999995, 1.1749245, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:18:10     [1.175015, 1.17505, 1.17492, 1.174995, 1.175029, 1.1749554999999998, 1.1749292499999997, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:18:15     [1.174995, 1.17504, 1.174995, 1.175015, 1.175029, 1.1749694999999998, 1.1749349999999996, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:18:20     [1.175015, 1.175015, 1.174945, 1.174945, 1.1750010000000002, 1.1749854999999996, 1.1749372499999997, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:18:25     [1.174945, 1.17499, 1.174935, 1.17499, 1.1749919999999998, 1.1749909999999997, 1.17494025, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:18:30     [1.17499, 1.17505, 1.174965, 1.175045, 1.174998, 1.1750054999999997, 1.174945, 1.0, -1.0, -1.0, 0.0]\n",
      "2017-09-27 18:18:35     [1.175045, 1.17507, 1.174975, 1.17507, 1.175013, 1.1750209999999996, 1.17495425, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 18:18:40     [1.17507, 1.17515, 1.17507, 1.175145, 1.175039, 1.1750339999999997, 1.17496825, 1.0, 1.0, 1.0, 2.0]\n",
      "\n",
      "     Open long:   314\n",
      "\n",
      "Current position: 200000\n",
      "\n",
      "OrderId: 314,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.1751/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 314,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.1751/0.0,\n",
      "order_state:Filled \n",
      "NetLiquidation-S: 1003420.00\n",
      "\n",
      "Current position: 200000\n",
      "\n",
      "Market value: 235015.01\n",
      "Leverage: 0.234214\n",
      "\n",
      "Current position: 200000\n",
      "\n",
      "2017-09-27 18:18:45     [1.175145, 1.17515, 1.175075, 1.175095, 1.175069, 1.1750349999999998, 1.1749779999999999, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:18:50     [1.175095, 1.175095, 1.17509, 1.175095, 1.1750899999999997, 1.1750409999999998, 1.1749872499999998, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:18:55     [1.175095, 1.175095, 1.175075, 1.175095, 1.1750999999999998, 1.175049, 1.1749965, 1.0, 1.0, 0.0, 1.0]\n",
      "NetLiquidation-S: 1003415.99\n",
      "Market value: 235014.01\n",
      "Leverage: 0.234214\n",
      "2017-09-27 18:19:00     [1.175095, 1.175095, 1.175035, 1.175045, 1.1750949999999993, 1.175054, 1.1750047499999998, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:19:05     [1.175045, 1.17505, 1.174965, 1.17497, 1.1750599999999998, 1.1750495000000005, 1.1750094999999998, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:19:10     [1.17497, 1.175015, 1.17497, 1.174995, 1.1750399999999999, 1.1750545000000006, 1.1750199999999997, 1.0, -1.0, -1.0, 0.0]\n",
      "2017-09-27 18:19:15     [1.174995, 1.17504, 1.174995, 1.17504, 1.1750289999999999, 1.1750595000000008, 1.1750252499999996, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 18:19:20     [1.17504, 1.17505, 1.17504, 1.175045, 1.175019, 1.1750595000000008, 1.1750325, 0.0, -1.0, 0.0, 0.0]\n",
      "2017-09-27 18:19:25     [1.175045, 1.175045, 1.174995, 1.174995, 1.175009, 1.1750520000000009, 1.1750364999999998, 0.0, -1.0, 0.0, 0.0]\n",
      "2017-09-27 18:19:30     [1.174995, 1.175005, 1.174935, 1.174935, 1.1750019999999999, 1.1750310000000004, 1.1750325, -1.0, -1.0, 0.0, -1.0]\n",
      "\n",
      "     Close long position.\n",
      "2017-09-27 18:19:35     [1.174935, 1.17502, 1.174935, 1.174995, 1.1750019999999999, 1.1750210000000005, 1.1750280000000002, -1.0, -1.0, 0.0, -1.0]\n",
      "\n",
      "     Close long position.\n",
      "\n",
      "Current position: 0\n",
      "\n",
      "OrderId: 316,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17495/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 316,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17495/0.0,\n",
      "order_state:Filled \n",
      "\n",
      "Current position: -200000\n",
      "\n",
      "OrderId: 318,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17495/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 318,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17495/0.0,\n",
      "order_state:Filled \n",
      "NetLiquidation-S: 1003385.58\n",
      "\n",
      "Current position: -200000\n",
      "\n",
      "Market value: -234998.01\n",
      "Leverage: 0.234205\n",
      "\n",
      "Current position: -200000\n",
      "\n",
      "OrderId: 318,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17495/0.0,\n",
      "order_state:Filled \n",
      "\n",
      "Current position: -200000\n",
      "\n",
      "\n",
      "Current position: -200000\n",
      "\n",
      "2017-09-27 18:19:40     [1.174995, 1.174995, 1.174995, 1.174995, 1.174993, 1.1750110000000007, 1.175026, -1.0, -1.0, 0.0, -1.0]\n",
      "\n",
      "Current position: -200000\n",
      "\n",
      "2017-09-27 18:19:45     [1.174995, 1.17508, 1.174995, 1.175065, 1.1749969999999998, 1.1750080000000005, 1.1750285000000003, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:19:50     [1.175065, 1.17517, 1.175065, 1.175165, 1.175031, 1.1750200000000006, 1.175037, -1.0, 1.0, 1.0, 0.0]\n",
      "NetLiquidation-S: 1003364.60\n",
      "Market value: -235032.01\n",
      "Leverage: 0.234244\n",
      "2017-09-27 18:19:55     [1.175165, 1.17521, 1.175105, 1.17521, 1.1750859999999999, 1.1750440000000002, 1.1750467500000001, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 18:20:00     [1.17521, 1.17524, 1.175195, 1.17523, 1.175133, 1.1750674999999997, 1.175061, 1.0, 1.0, 0.0, 1.0]\n",
      "\n",
      "     Close short position.\n",
      "\n",
      "Current position: 0\n",
      "\n",
      "OrderId: 320,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.1753/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 320,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.1753/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 320,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.1753/0.0,\n",
      "order_state:Filled \n",
      "\n",
      "Current position: 0\n",
      "\n",
      "NetLiquidation-S: 1003328.89\n",
      "Market value: 0.0\n",
      "Leverage: 0.000000\n",
      "\n",
      "Current position: 0\n",
      "\n",
      "2017-09-27 18:20:05     [1.17523, 1.17525, 1.175165, 1.175165, 1.1751669999999999, 1.1750800000000001, 1.17506975, 1.0, 1.0, 0.0, 1.0]\n",
      "\n",
      "Current position: 0\n",
      "\n",
      "2017-09-27 18:20:10     [1.175165, 1.17522, 1.175165, 1.17522, 1.175198, 1.1750974999999997, 1.1750785, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:20:15     [1.17522, 1.17524, 1.17518, 1.175215, 1.175208, 1.1751194999999997, 1.1750857499999998, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:20:20     [1.175215, 1.17525, 1.175215, 1.175235, 1.1752129999999998, 1.1751494999999994, 1.1750902499999998, 1.0, 1.0, 0.0, 1.0]\n"
     ]
    },
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "2017-09-27 18:20:25     [1.175235, 1.17524, 1.175235, 1.175235, 1.1752140000000002, 1.1751735, 1.17509725, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:20:30     [1.175235, 1.17524, 1.175235, 1.175235, 1.1752280000000002, 1.1751975000000001, 1.17510425, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:20:35     [1.175235, 1.17526, 1.17523, 1.175255, 1.175235, 1.1752165, 1.1751122500000002, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:20:40     [1.175255, 1.175285, 1.175255, 1.17528, 1.175248, 1.1752280000000002, 1.175124, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:20:45     [1.17528, 1.17533, 1.17526, 1.175315, 1.175264, 1.1752385000000003, 1.1751412500000002, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:20:50     [1.175315, 1.175375, 1.175295, 1.175355, 1.175288, 1.175251, 1.1751592500000003, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:20:55     [1.175355, 1.175375, 1.175325, 1.175355, 1.1753120000000001, 1.1752700000000005, 1.175175, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:21:00     [1.175355, 1.17537, 1.175325, 1.175325, 1.175326, 1.1752805000000006, 1.175189, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:21:05     [1.175325, 1.17534, 1.17532, 1.17534, 1.1753380000000002, 1.1752930000000006, 1.17520625, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:21:10     [1.17534, 1.175365, 1.17534, 1.175365, 1.175348, 1.1753060000000002, 1.17522775, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:21:15     [1.175365, 1.175385, 1.17536, 1.175385, 1.175354, 1.175321, 1.17524725, 1.0, 1.0, 0.0, 1.0]\n",
      "\n",
      "Current position: 0\n",
      "\n",
      "2017-09-27 18:21:20     [1.175385, 1.175385, 1.17535, 1.175365, 1.1753560000000003, 1.1753339999999999, 1.1752657499999999, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:21:25     [1.175365, 1.175435, 1.175355, 1.175395, 1.1753700000000002, 1.175348, 1.17528225, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:21:30     [1.175395, 1.175395, 1.17536, 1.17538, 1.1753780000000003, 1.175358, 1.1752930000000001, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:21:35     [1.17538, 1.175385, 1.17536, 1.175385, 1.1753820000000001, 1.175365, 1.1753017499999996, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:21:40     [1.175385, 1.17539, 1.175375, 1.175375, 1.17538, 1.175367, 1.1753089999999997, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:21:45     [1.175375, 1.17538, 1.175345, 1.175375, 1.175382, 1.1753689999999999, 1.1753194999999996, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:21:50     [1.175375, 1.175425, 1.175375, 1.175385, 1.1753799999999999, 1.1753749999999998, 1.1753277499999997, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:21:55     [1.175385, 1.175415, 1.175385, 1.17541, 1.1753859999999998, 1.1753819999999997, 1.1753374999999997, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:22:00     [1.17541, 1.17543, 1.175395, 1.17543, 1.175395, 1.1753885000000002, 1.1753472499999995, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:22:05     [1.17543, 1.17543, 1.175315, 1.175315, 1.175383, 1.1753815, 1.1753512499999996, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:22:10     [1.175315, 1.175325, 1.175285, 1.175285, 1.175365, 1.1753735000000003, 1.1753537499999998, 1.0, -1.0, -1.0, 0.0]\n",
      "2017-09-27 18:22:15     [1.175285, 1.175395, 1.175285, 1.175395, 1.175367, 1.1753735000000003, 1.1753607499999998, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 18:22:20     [1.175395, 1.17541, 1.17535, 1.17537, 1.1753589999999998, 1.1753725000000004, 1.1753652499999998, 0.0, -1.0, 0.0, 0.0]\n",
      "2017-09-27 18:22:25     [1.17537, 1.175385, 1.17537, 1.175385, 1.17535, 1.1753725000000004, 1.17536875, 0.0, -1.0, 0.0, 0.0]\n",
      "2017-09-27 18:22:30     [1.175385, 1.17545, 1.175385, 1.175445, 1.1753759999999998, 1.1753795000000002, 1.1753732500000003, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 18:22:35     [1.175445, 1.17545, 1.175335, 1.175335, 1.175386, 1.1753755000000006, 1.1753722500000001, 1.0, 1.0, 1.0, 2.0]\n",
      "\n",
      "     Open long:   322\n",
      "2017-09-27 18:22:40     [1.175335, 1.175345, 1.175335, 1.17534, 1.175375, 1.1753710000000002, 1.175373, 0.0, 1.0, 0.0, 0.0]\n",
      "\n",
      "Current position: 200000\n",
      "\n",
      "OrderId: 322,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17535/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 322,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17535/0.0,\n",
      "order_state:Filled \n",
      "\n",
      "Current position: 200000\n",
      "\n",
      "OrderId: 322,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17535/0.0,\n",
      "order_state:Filled \n",
      "NetLiquidation-S: 1003323.17\n",
      "\n",
      "Current position: 200000\n",
      "\n",
      "Market value: 235068.99\n",
      "Leverage: 0.234290\n",
      "\n",
      "Current position: 200000\n",
      "\n",
      "2017-09-27 18:22:45     [1.17534, 1.175345, 1.17534, 1.17534, 1.1753689999999997, 1.1753640000000003, 1.175373, -1.0, 1.0, 0.0, -1.0]\n",
      "\n",
      "     Close long position.\n",
      "\n",
      "Current position: 0\n",
      "\n",
      "OrderId: 324,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.1753/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 324,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.1753/0.0,\n",
      "order_state:Filled \n",
      "NetLiquidation-S: 1003317.48\n",
      "\n",
      "Current position: 0\n",
      "\n",
      "Market value: 0.0\n",
      "Leverage: 0.000000\n",
      "2017-09-27 18:22:50     [1.17534, 1.175345, 1.17534, 1.175345, 1.1753609999999999, 1.1753555000000002, 1.1753719999999999, -1.0, 1.0, 0.0, -1.0]\n",
      "\n",
      "Current position: 0\n",
      "\n",
      "2017-09-27 18:22:55     [1.175345, 1.175345, 1.17534, 1.175345, 1.1753410000000002, 1.1753585, 1.1753699999999998, -1.0, -1.0, -1.0, -2.0]\n",
      "\n",
      "     Open short:   326\n",
      "\n",
      "Current position: -200000\n",
      "\n",
      "OrderId: 326,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17535/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 326,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17535/0.0,\n",
      "order_state:Filled \n",
      "\n",
      "Current position: -200000\n",
      "\n",
      "NetLiquidation-S: 1003322.79\n",
      "\n",
      "Current position: -200000\n",
      "\n",
      "Market value: -235071.99\n",
      "Leverage: 0.234293\n",
      "OrderId: 326,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17535/0.0,\n",
      "order_state:Filled \n",
      "\n",
      "Current position: -200000\n",
      "\n",
      "2017-09-27 18:23:00     [1.175345, 1.17543, 1.175345, 1.17543, 1.1753600000000002, 1.175373, 1.1753732499999998, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:23:05     [1.17543, 1.17544, 1.17543, 1.17544, 1.17538, 1.1753775, 1.1753755, 1.0, 1.0, 1.0, 2.0]\n",
      "\n",
      "     Close short position.\n",
      "\n",
      "     Open long:   330\n",
      "\n",
      "Current position: 0\n",
      "\n",
      "OrderId: 328,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.1755/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 328,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.1755/0.0,\n",
      "order_state:Filled \n",
      "2017-09-27 18:23:10     [1.17544, 1.17546, 1.17544, 1.17546, 1.1754040000000001, 1.1753865, 1.1753794999999998, 1.0, 1.0, 0.0, 1.0]\n",
      "\n",
      "Current position: 0\n",
      "\n",
      "NetLiquidation-S: 1003296.08\n",
      "\n",
      "Current position: 0\n",
      "\n",
      "Market value: 0.0\n",
      "Leverage: 0.000000\n",
      "\n",
      "Current position: 100000\n",
      "\n",
      "OrderId: 330,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.1755/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 330,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.1755/0.0,\n",
      "order_state:Filled \n",
      "NetLiquidation-S: 1003292.73\n",
      "\n",
      "Current position: 100000\n",
      "\n",
      "\n",
      "Current position: 100000\n",
      "\n",
      "Market value: 117545.0\n",
      "Leverage: 0.117159\n",
      "2017-09-27 18:23:15     [1.17546, 1.17546, 1.17545, 1.175455, 1.1754260000000005, 1.1753934999999998, 1.175383, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:23:20     [1.175455, 1.175455, 1.175445, 1.17545, 1.1754470000000001, 1.1753939999999998, 1.1753867500000001, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:23:25     [1.17545, 1.17545, 1.175435, 1.175445, 1.1754500000000003, 1.175405, 1.1753902500000004, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:23:30     [1.175445, 1.17545, 1.175415, 1.175435, 1.175449, 1.1754144999999998, 1.1753927500000003, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:23:35     [1.175435, 1.175485, 1.175435, 1.175475, 1.175452, 1.1754279999999997, 1.1753959999999999, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:23:40     [1.175475, 1.17552, 1.175465, 1.175485, 1.1754580000000001, 1.1754419999999999, 1.17539875, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:23:45     [1.175485, 1.17555, 1.175485, 1.175545, 1.175477, 1.1754619999999998, 1.1754102499999999, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:23:50     [1.175545, 1.175695, 1.175545, 1.175695, 1.1755270000000002, 1.1754884999999997, 1.17543075, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:23:55     [1.175695, 1.175695, 1.175595, 1.175595, 1.1755590000000002, 1.1755039999999997, 1.17544075, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:24:00     [1.175595, 1.175595, 1.17548, 1.175485, 1.175561, 1.1755064999999996, 1.1754464999999998, 1.0, 1.0, 0.0, 1.0]\n"
     ]
    },
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "2017-09-27 18:24:05     [1.175485, 1.17549, 1.175435, 1.17544, 1.1755520000000002, 1.1755049999999998, 1.1754492499999998, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:24:10     [1.17544, 1.1755, 1.17543, 1.175495, 1.175542, 1.1755095, 1.17545175, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:24:15     [1.175495, 1.17554, 1.175495, 1.17552, 1.175507, 1.1755169999999997, 1.1754609999999999, 1.0, -1.0, -1.0, 0.0]\n",
      "2017-09-27 18:24:20     [1.17552, 1.175535, 1.175515, 1.175515, 1.175491, 1.175525, 1.1754697500000002, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 18:24:25     [1.175515, 1.175535, 1.175515, 1.175515, 1.175497, 1.1755290000000003, 1.1754785000000003, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 18:24:30     [1.175515, 1.175535, 1.175495, 1.175505, 1.17551, 1.175531, 1.1754865, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 18:24:35     [1.175505, 1.17551, 1.175375, 1.1754, 1.1754909999999996, 1.1755165, 1.17548925, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 18:24:40     [1.1754, 1.175415, 1.175375, 1.17541, 1.1754689999999999, 1.175488, 1.1754882500000001, -1.0, -1.0, 0.0, -1.0]\n",
      "\n",
      "     Close long position.\n",
      "\n",
      "Current position: 0\n",
      "\n",
      "OrderId: 332,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.1754/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 332,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.1754/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 332,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.1754/0.0,\n",
      "order_state:Filled \n",
      "NetLiquidation-S: 1003287.38\n",
      "\n",
      "Current position: 0\n",
      "\n",
      "\n",
      "Current position: 0\n",
      "\n",
      "\n",
      "Current position: 0\n",
      "\n",
      "Market value: 0.0\n",
      "Leverage: 0.000000\n",
      "2017-09-27 18:24:45     [1.17541, 1.175435, 1.175405, 1.17543, 1.1754520000000004, 1.1754715000000002, 1.1754877499999998, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:24:50     [1.17543, 1.175445, 1.17541, 1.17541, 1.1754310000000003, 1.1754640000000003, 1.17548525, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:24:55     [1.17541, 1.1755, 1.17541, 1.175495, 1.1754290000000003, 1.1754695, 1.17548725, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:25:00     [1.175495, 1.17554, 1.175485, 1.175525, 1.1754540000000002, 1.1754725000000001, 1.1754909999999998, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:25:05     [1.175525, 1.175545, 1.17541, 1.175435, 1.1754590000000003, 1.1754640000000003, 1.1754905, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:25:10     [1.175435, 1.175435, 1.175395, 1.175435, 1.1754600000000004, 1.175456, 1.1754905, -1.0, 1.0, 1.0, 0.0]\n",
      "2017-09-27 18:25:15     [1.175435, 1.175435, 1.175375, 1.175395, 1.175457, 1.175444, 1.1754865000000003, -1.0, 1.0, 0.0, -1.0]\n",
      "2017-09-27 18:25:20     [1.175395, 1.175435, 1.175385, 1.175395, 1.1754370000000003, 1.1754330000000002, 1.1754820000000001, -1.0, 1.0, 0.0, -1.0]\n",
      "2017-09-27 18:25:25     [1.175395, 1.175445, 1.17537, 1.17543, 1.175418, 1.175436, 1.1754762500000002, -1.0, -1.0, -1.0, -2.0]\n",
      "\n",
      "     Open short:   334\n",
      "\n",
      "Current position: -200000\n",
      "\n",
      "OrderId: 334,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17535/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 334,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17535/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 334,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17535/0.0,\n",
      "order_state:Filled \n",
      "\n",
      "Current position: -200000\n",
      "\n",
      "\n",
      "Current position: -200000\n",
      "\n",
      "\n",
      "Current position: -200000\n",
      "\n",
      "NetLiquidation-S: 1003282.68\n",
      "Market value: -235078.0\n",
      "Leverage: 0.234309\n",
      "2017-09-27 18:25:30     [1.17543, 1.175435, 1.17538, 1.175425, 1.175416, 1.1754375000000001, 1.1754627500000001, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:25:35     [1.175425, 1.1755, 1.175385, 1.1754, 1.175409, 1.1754345, 1.1754529999999999, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:25:40     [1.1754, 1.1754, 1.17538, 1.17538, 1.175406, 1.1754315, 1.17544775, -1.0, -1.0, 0.0, -1.0]\n",
      "NetLiquidation-S: 1003291.69\n",
      "Market value: -235068.99\n",
      "Leverage: 0.234298\n",
      "2017-09-27 18:25:45     [1.17538, 1.175385, 1.175345, 1.175385, 1.175404, 1.1754205, 1.1754449999999999, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:25:50     [1.175385, 1.175515, 1.175385, 1.17539, 1.1753960000000003, 1.1754070000000003, 1.17543975, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:25:55     [1.17539, 1.17546, 1.17537, 1.175425, 1.1753960000000003, 1.1754060000000002, 1.175435, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:26:00     [1.175425, 1.175425, 1.175355, 1.17536, 1.1753879999999999, 1.1753985000000002, 1.17542725, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:26:05     [1.17536, 1.17536, 1.17527, 1.175315, 1.1753749999999998, 1.1753905000000002, 1.1754172500000002, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:26:10     [1.175315, 1.175315, 1.17529, 1.17529, 1.1753560000000003, 1.1753800000000003, 1.1754065000000002, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:26:15     [1.17529, 1.17537, 1.17529, 1.17535, 1.175348, 1.175372, 1.175404, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:26:20     [1.17535, 1.17536, 1.175305, 1.175315, 1.175326, 1.175361, 1.1753992500000003, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:26:25     [1.175315, 1.175325, 1.17531, 1.17531, 1.175316, 1.175352, 1.1753932500000004, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:26:30     [1.17531, 1.175315, 1.175295, 1.175315, 1.175316, 1.1753455, 1.1753885000000002, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:26:35     [1.175315, 1.17534, 1.175315, 1.17532, 1.175322, 1.1753389999999997, 1.17537975, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:26:40     [1.17532, 1.17533, 1.175315, 1.175325, 1.1753170000000002, 1.1753324999999997, 1.1753697500000002, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:26:45     [1.175325, 1.17533, 1.17532, 1.17532, 1.175318, 1.1753219999999995, 1.1753640000000003, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:26:50     [1.17532, 1.17533, 1.17531, 1.175315, 1.1753190000000002, 1.1753174999999996, 1.1753580000000001, -1.0, 1.0, 1.0, 0.0]\n",
      "2017-09-27 18:26:55     [1.175315, 1.175325, 1.175315, 1.17532, 1.1753200000000001, 1.1753179999999994, 1.1753542500000003, -1.0, 1.0, 0.0, -1.0]\n",
      "2017-09-27 18:27:00     [1.17532, 1.175335, 1.175235, 1.17525, 1.1753060000000002, 1.1753139999999995, 1.175347, -1.0, -1.0, -1.0, -2.0]\n",
      "\n",
      "     Open short:   336\n",
      "\n",
      "Current position: -300000\n",
      "\n",
      "OrderId: 336,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17525/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 336,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17525/0.0,\n",
      "order_state:Filled \n",
      "\n",
      "Current position: -300000\n",
      "\n",
      "NetLiquidation-S: 1003308.81\n",
      "Market value: -352573.51\n",
      "Leverage: 0.351411\n",
      "\n",
      "Current position: -300000\n",
      "\n",
      "2017-09-27 18:27:05     [1.17525, 1.175255, 1.17525, 1.175255, 1.1752920000000002, 1.1753044999999995, 1.1753382499999998, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:27:10     [1.175255, 1.17528, 1.175245, 1.17525, 1.175278, 1.1752979999999995, 1.1753294999999997, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:27:15     [1.17525, 1.17525, 1.175215, 1.17522, 1.175259, 1.1752889999999996, 1.1753204999999995, -1.0, -1.0, 0.0, -1.0]\n",
      "NetLiquidation-S: 1003319.33\n",
      "Market value: -352563.0\n",
      "Leverage: 0.351397\n",
      "2017-09-27 18:27:20     [1.17522, 1.175235, 1.17522, 1.175225, 1.17524, 1.1752799999999994, 1.1753127499999996, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:27:25     [1.175225, 1.175255, 1.175215, 1.175255, 1.1752410000000002, 1.1752734999999996, 1.1753062499999998, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:27:30     [1.175255, 1.175265, 1.175245, 1.175255, 1.1752410000000002, 1.1752664999999998, 1.1752994999999997, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:27:35     [1.175255, 1.175315, 1.175255, 1.175315, 1.1752540000000002, 1.1752660000000001, 1.1752939999999998, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:27:40     [1.175315, 1.175395, 1.175315, 1.175315, 1.1752729999999998, 1.1752660000000001, 1.17529175, -1.0, 1.0, 1.0, 0.0]\n",
      "2017-09-27 18:27:45     [1.175315, 1.175335, 1.17531, 1.175325, 1.1752930000000001, 1.1752665, 1.17529225, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 18:27:50     [1.175325, 1.175355, 1.175325, 1.175345, 1.1753110000000002, 1.175276, 1.1752950000000002, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 18:27:55     [1.175345, 1.17547, 1.17534, 1.17547, 1.175354, 1.1752975, 1.1753010000000002, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 18:28:00     [1.17547, 1.175505, 1.17547, 1.175485, 1.175388, 1.175321, 1.1753095, 1.0, 1.0, 0.0, 1.0]\n",
      "\n",
      "     Close short position.\n",
      "\n",
      "Current position: 0\n",
      "\n",
      "OrderId: 338,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.1755/0.0,\n",
      "order_state:Filled \n"
     ]
    },
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "OrderId: 338,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.1755/0.0,\n",
      "order_state:Filled \n",
      "\n",
      "Current position: 0\n",
      "\n",
      "NetLiquidation-S: 1003228.27\n",
      "Market value: 0.0\n",
      "Leverage: 0.000000\n",
      "\n",
      "Current position: 0\n",
      "\n",
      "2017-09-27 18:28:05     [1.175485, 1.17549, 1.17546, 1.175465, 1.175418, 1.1753455000000002, 1.1753172500000002, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:28:10     [1.175465, 1.175465, 1.175385, 1.17539, 1.1754309999999997, 1.1753620000000002, 1.1753209999999998, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:28:15     [1.17539, 1.17539, 1.17536, 1.175375, 1.175437, 1.1753740000000004, 1.17532375, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:28:20     [1.175375, 1.175385, 1.17537, 1.175385, 1.1754200000000001, 1.1753870000000004, 1.1753267499999995, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:28:25     [1.175385, 1.17541, 1.175385, 1.175405, 1.1754039999999997, 1.1753960000000006, 1.1753309999999997, 1.0, 1.0, 0.0, 1.0]\n",
      "\n",
      "Current position: 0\n",
      "\n",
      "2017-09-27 18:28:30     [1.175405, 1.17541, 1.175395, 1.175395, 1.1753899999999997, 1.1754040000000006, 1.1753349999999998, 1.0, -1.0, -1.0, 0.0]\n",
      "2017-09-27 18:28:35     [1.175395, 1.17541, 1.17535, 1.175355, 1.1753829999999996, 1.1754070000000005, 1.1753367499999998, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 18:28:40     [1.175355, 1.17536, 1.17535, 1.175355, 1.175379, 1.1754080000000005, 1.175342, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 18:28:45     [1.175355, 1.175425, 1.17534, 1.175345, 1.1753709999999997, 1.1753955, 1.1753464999999998, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 18:28:50     [1.175345, 1.175345, 1.175305, 1.175305, 1.1753509999999998, 1.1753775000000002, 1.17534925, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 18:28:55     [1.175305, 1.17531, 1.175305, 1.17531, 1.1753339999999999, 1.1753620000000005, 1.1753537500000004, 0.0, -1.0, 0.0, 0.0]\n",
      "2017-09-27 18:29:00     [1.17531, 1.17531, 1.175275, 1.175305, 1.1753239999999998, 1.1753535000000004, 1.1753577500000003, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:29:05     [1.175305, 1.175345, 1.175285, 1.1753, 1.1753129999999998, 1.175346, 1.1753600000000002, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:29:10     [1.1753, 1.17533, 1.1753, 1.175325, 1.175309, 1.1753399999999998, 1.1753635000000002, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:29:15     [1.175325, 1.175365, 1.175325, 1.175365, 1.1753209999999996, 1.175336, 1.1753660000000001, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:29:20     [1.175365, 1.175365, 1.17536, 1.175365, 1.175332, 1.1753329999999997, 1.1753685, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:29:25     [1.175365, 1.175415, 1.17536, 1.175385, 1.175348, 1.1753359999999995, 1.1753715, -1.0, 1.0, 1.0, 0.0]\n",
      "2017-09-27 18:29:30     [1.175385, 1.17546, 1.17538, 1.17543, 1.1753740000000001, 1.1753434999999997, 1.17537575, -1.0, 1.0, 0.0, -1.0]\n",
      "2017-09-27 18:29:35     [1.17543, 1.175485, 1.1754, 1.175455, 1.1754000000000002, 1.1753544999999996, 1.1753749999999996, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 18:29:40     [1.175455, 1.175465, 1.175405, 1.175415, 1.17541, 1.1753654999999994, 1.1753714999999998, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 18:29:45     [1.175415, 1.17543, 1.17539, 1.17539, 1.175415, 1.1753734999999996, 1.17536775, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:29:50     [1.17539, 1.17539, 1.175355, 1.17536, 1.17541, 1.175379, 1.17536625, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:29:55     [1.17536, 1.17536, 1.17527, 1.17528, 1.1753800000000003, 1.175377, 1.1753615, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:30:00     [1.17528, 1.175305, 1.17527, 1.175275, 1.175344, 1.1753719999999999, 1.1753559999999998, 0.0, -1.0, -1.0, -1.0]\n",
      "2017-09-27 18:30:05     [1.175275, 1.175285, 1.17526, 1.175275, 1.175316, 1.1753629999999997, 1.1753494999999998, 0.0, -1.0, 0.0, 0.0]\n",
      "2017-09-27 18:30:10     [1.175275, 1.175275, 1.175225, 1.175225, 1.1752829999999999, 1.1753489999999998, 1.175341, 0.0, -1.0, 0.0, 0.0]\n",
      "2017-09-27 18:30:15     [1.175225, 1.175275, 1.175225, 1.175255, 1.1752620000000005, 1.1753359999999997, 1.1753360000000002, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:30:20     [1.175255, 1.17526, 1.175255, 1.175255, 1.175257, 1.1753184999999997, 1.1753310000000001, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:30:25     [1.175255, 1.175255, 1.17518, 1.175185, 1.175239, 1.1752914999999997, 1.1753230000000001, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:30:30     [1.175185, 1.17519, 1.175165, 1.175165, 1.175217, 1.1752665, 1.1753159999999998, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:30:35     [1.175165, 1.175165, 1.175125, 1.175135, 1.1751989999999999, 1.1752410000000002, 1.1753072500000001, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:30:40     [1.175135, 1.175155, 1.175075, 1.175075, 1.175163, 1.1752124999999998, 1.1752957499999999, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:30:45     [1.175075, 1.17508, 1.175045, 1.175055, 1.175123, 1.1751900000000002, 1.1752835000000001, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:30:50     [1.175055, 1.17506, 1.174975, 1.174975, 1.175081, 1.17516, 1.175266, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:30:55     [1.174975, 1.175045, 1.174975, 1.175035, 1.1750549999999997, 1.1751359999999997, 1.1752495, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:31:00     [1.175035, 1.175075, 1.175035, 1.17505, 1.1750379999999996, 1.1751185000000002, 1.17523375, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:31:05     [1.17505, 1.175125, 1.175045, 1.175115, 1.1750459999999996, 1.1751044999999998, 1.17522025, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:31:10     [1.175115, 1.17512, 1.175095, 1.175115, 1.175058, 1.1750904999999998, 1.1752045, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:31:15     [1.175115, 1.17513, 1.17509, 1.17511, 1.175085, 1.175083, 1.17518725, -1.0, 1.0, 1.0, 0.0]\n",
      "2017-09-27 18:31:20     [1.17511, 1.17511, 1.175075, 1.175105, 1.175099, 1.1750770000000001, 1.1751717499999998, -1.0, 1.0, 0.0, -1.0]\n",
      "2017-09-27 18:31:25     [1.175105, 1.17511, 1.17508, 1.175105, 1.17511, 1.1750740000000002, 1.1751574999999996, -1.0, 1.0, 0.0, -1.0]\n",
      "2017-09-27 18:31:30     [1.175105, 1.17517, 1.175105, 1.17517, 1.175121, 1.1750835000000002, 1.1751479999999996, -1.0, 1.0, 0.0, -1.0]\n",
      "2017-09-27 18:31:35     [1.17517, 1.175185, 1.17516, 1.17516, 1.17513, 1.175094, 1.175142, -1.0, 1.0, 0.0, -1.0]\n",
      "2017-09-27 18:31:40     [1.17516, 1.17516, 1.17516, 1.17516, 1.17514, 1.1751125000000002, 1.17513625, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 18:31:45     [1.17516, 1.17517, 1.17516, 1.17517, 1.175153, 1.1751260000000001, 1.175131, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 18:31:50     [1.17517, 1.17517, 1.17517, 1.17517, 1.1751659999999997, 1.175138, 1.17512825, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:31:55     [1.17517, 1.17517, 1.17517, 1.17517, 1.1751659999999997, 1.1751435000000001, 1.1751239999999998, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:32:00     [1.17517, 1.17517, 1.175165, 1.175165, 1.1751669999999996, 1.1751485000000002, 1.1751195000000003, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:32:05     [1.175165, 1.17517, 1.17516, 1.17517, 1.1751689999999997, 1.1751545, 1.1751187500000004, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:32:10     [1.17517, 1.17517, 1.17517, 1.17517, 1.1751689999999997, 1.175161, 1.1751190000000005, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:32:15     [1.17517, 1.17517, 1.175165, 1.175165, 1.1751679999999998, 1.1751669999999996, 1.1751205000000002, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:32:20     [1.175165, 1.175195, 1.175165, 1.175165, 1.1751669999999996, 1.1751664999999998, 1.1751250000000002, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:32:25     [1.175165, 1.175165, 1.175165, 1.175165, 1.1751669999999996, 1.1751669999999996, 1.1751305000000003, 1.0, 0.0, -1.0, 0.0]\n",
      "2017-09-27 18:32:30     [1.175165, 1.175185, 1.175165, 1.175185, 1.1751699999999998, 1.1751694999999998, 1.175141, 1.0, 1.0, 1.0, 2.0]\n",
      "\n",
      "     Open long:   340\n",
      "\n",
      "Current position: 200000\n",
      "\n",
      "OrderId: 340,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.1752/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 340,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.1752/0.0,\n",
      "order_state:Filled \n",
      "\n",
      "Current position: 200000\n",
      "\n",
      "OrderId: 340,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.1752/0.0,\n",
      "order_state:Filled \n",
      "NetLiquidation-S: 1003223.56\n",
      "\n",
      "Current position: 200000\n",
      "\n",
      "Market value: 235035.99\n",
      "Leverage: 0.234281\n",
      "2017-09-27 18:32:35     [1.175185, 1.175185, 1.17518, 1.175185, 1.1751729999999996, 1.175171, 1.1751485, 1.0, 1.0, 0.0, 1.0]\n",
      "\n",
      "Current position: 200000\n",
      "\n"
     ]
    },
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "2017-09-27 18:32:40     [1.175185, 1.175225, 1.17518, 1.175215, 1.1751829999999996, 1.1751755, 1.17515675, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:32:45     [1.175215, 1.175275, 1.175215, 1.17526, 1.1752019999999996, 1.1751844999999999, 1.1751639999999999, 1.0, 1.0, 0.0, 1.0]\n",
      "NetLiquidation-S: 1003241.57\n",
      "Market value: 235053.99\n",
      "Leverage: 0.234295\n",
      "2017-09-27 18:32:50     [1.17526, 1.175275, 1.17526, 1.175275, 1.1752239999999996, 1.1751954999999998, 1.1751719999999999, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:32:55     [1.175275, 1.175275, 1.175255, 1.175255, 1.1752379999999998, 1.175204, 1.1751792499999998, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:33:00     [1.175255, 1.175255, 1.175245, 1.175255, 1.1752519999999997, 1.1752125, 1.17518675, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:33:05     [1.175255, 1.175275, 1.175255, 1.17526, 1.1752609999999997, 1.175222, 1.1751945000000001, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:33:10     [1.17526, 1.17526, 1.175235, 1.175235, 1.175256, 1.175229, 1.1751977500000002, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:33:15     [1.175235, 1.17524, 1.175225, 1.175225, 1.175246, 1.175235, 1.175201, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:33:20     [1.175225, 1.175225, 1.175165, 1.175205, 1.1752360000000002, 1.175237, 1.1752032499999998, 1.0, -1.0, -1.0, 0.0]\n",
      "2017-09-27 18:33:25     [1.175205, 1.175205, 1.17516, 1.17516, 1.1752170000000002, 1.1752345, 1.1752027499999997, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 18:33:30     [1.17516, 1.175165, 1.175145, 1.17516, 1.1751970000000003, 1.175229, 1.17520225, 0.0, -1.0, 0.0, 0.0]\n",
      "2017-09-27 18:33:35     [1.17516, 1.175165, 1.17516, 1.175165, 1.175183, 1.1752195, 1.1752019999999999, 0.0, -1.0, 0.0, 0.0]\n",
      "2017-09-27 18:33:40     [1.175165, 1.175165, 1.175165, 1.175165, 1.1751710000000002, 1.1752085, 1.1752019999999999, 0.0, -1.0, 0.0, 0.0]\n",
      "2017-09-27 18:33:45     [1.175165, 1.17521, 1.175165, 1.175205, 1.1751709999999997, 1.1752035, 1.1752037499999997, -1.0, -1.0, 0.0, -1.0]\n",
      "\n",
      "     Close long position.\n",
      "\n",
      "Current position: 0\n",
      "\n",
      "OrderId: 342,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17515/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 342,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17515/0.0,\n",
      "order_state:Filled \n",
      "\n",
      "Current position: 0\n",
      "\n",
      "NetLiquidation-S: 1003216.87\n",
      "\n",
      "Current position: 0\n",
      "\n",
      "Market value: 0.0\n",
      "Leverage: 0.000000\n",
      "2017-09-27 18:33:50     [1.175205, 1.175205, 1.17516, 1.175185, 1.175176, 1.1751965000000002, 1.1752044999999995, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:33:55     [1.175185, 1.175225, 1.17518, 1.175215, 1.175187, 1.1751920000000002, 1.1752069999999997, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:34:00     [1.175215, 1.175215, 1.175175, 1.175175, 1.175189, 1.175186, 1.1752075, -1.0, 1.0, 1.0, 0.0]\n",
      "2017-09-27 18:34:05     [1.175175, 1.1752, 1.175165, 1.175185, 1.175193, 1.1751820000000002, 1.1752084999999999, -1.0, 1.0, 0.0, -1.0]\n",
      "2017-09-27 18:34:10     [1.175185, 1.175185, 1.175165, 1.17517, 1.175186, 1.1751785000000001, 1.17520775, -1.0, 1.0, 0.0, -1.0]\n",
      "2017-09-27 18:34:15     [1.17517, 1.175195, 1.175165, 1.175185, 1.175186, 1.1751810000000003, 1.17520775, -1.0, 1.0, 0.0, -1.0]\n",
      "2017-09-27 18:34:20     [1.175185, 1.175195, 1.175175, 1.175175, 1.1751780000000003, 1.1751825000000002, 1.17520575, -1.0, -1.0, -1.0, -2.0]\n",
      "\n",
      "     Open short:   344\n",
      "\n",
      "Current position: -200000\n",
      "\n",
      "OrderId: 344,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17515/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 344,\n",
      "contract: EUR,\n",
      "order_direction: SELL,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17515/0.0,\n",
      "order_state:Filled \n",
      "\n",
      "Current position: -200000\n",
      "\n",
      "NetLiquidation-S: 1003212.18\n",
      "Market value: -235037.99\n",
      "Leverage: 0.234285\n",
      "\n",
      "Current position: -200000\n",
      "\n",
      "2017-09-27 18:34:25     [1.175175, 1.175195, 1.175175, 1.175185, 1.1751800000000001, 1.1751844999999999, 1.1752019999999999, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:34:30     [1.175185, 1.175185, 1.175145, 1.175145, 1.1751720000000003, 1.1751825000000005, 1.1751955, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:34:35     [1.175145, 1.175185, 1.17513, 1.175145, 1.1751670000000005, 1.1751765, 1.17519, -1.0, -1.0, 0.0, -1.0]\n",
      "NetLiquidation-S: 1003218.16\n",
      "Market value: -235027.0\n",
      "Leverage: 0.234273\n",
      "2017-09-27 18:34:40     [1.175145, 1.175165, 1.175135, 1.175145, 1.1751590000000003, 1.1751725, 1.1751844999999999, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:34:45     [1.175145, 1.17515, 1.175145, 1.175145, 1.1751530000000003, 1.1751655, 1.17517875, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:34:50     [1.175145, 1.17515, 1.175145, 1.175145, 1.175145, 1.1751625000000003, 1.17517425, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:34:55     [1.175145, 1.17515, 1.175105, 1.175105, 1.175137, 1.1751545, 1.17516825, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:35:00     [1.175105, 1.175115, 1.17509, 1.175115, 1.175131, 1.1751490000000002, 1.1751637499999998, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:35:05     [1.175115, 1.175115, 1.175105, 1.175105, 1.175123, 1.1751410000000002, 1.1751610000000001, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:35:10     [1.175105, 1.175115, 1.175075, 1.175115, 1.1751169999999997, 1.1751350000000003, 1.1751587499999996, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:35:15     [1.175115, 1.17512, 1.175115, 1.17512, 1.1751119999999997, 1.1751285000000002, 1.1751565, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:35:20     [1.17512, 1.175195, 1.175115, 1.175195, 1.1751299999999998, 1.1751335000000003, 1.175158, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:35:25     [1.175195, 1.175195, 1.175185, 1.17519, 1.1751449999999997, 1.1751380000000002, 1.1751572499999998, -1.0, 1.0, 1.0, 0.0]\n",
      "2017-09-27 18:35:30     [1.17519, 1.175255, 1.17517, 1.17525, 1.1751739999999997, 1.1751485000000006, 1.1751605, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 18:35:35     [1.17525, 1.17525, 1.175195, 1.1752, 1.1751909999999994, 1.1751540000000003, 1.17515975, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 18:35:40     [1.1752, 1.1752, 1.1752, 1.1752, 1.175207, 1.1751595000000006, 1.175161, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 18:35:45     [1.1752, 1.175235, 1.1752, 1.17522, 1.1752119999999995, 1.1751710000000002, 1.1751627500000001, 1.0, 1.0, 0.0, 1.0]\n",
      "\n",
      "     Close short position.\n",
      "\n",
      "Current position: 0\n",
      "\n",
      "OrderId: 346,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17525/0.0,\n",
      "order_state:Filled \n",
      "OrderId: 346,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17525/0.0,\n",
      "order_state:Filled \n",
      "\n",
      "Current position: 0\n",
      "\n",
      "OrderId: 346,\n",
      "contract: EUR,\n",
      "order_direction: BUY,\n",
      "order_type: MKT,\n",
      "lmt_price/stp_price: 1.17525/0.0,\n",
      "order_state:Filled \n",
      "\n",
      "Current position: 0\n",
      "\n",
      "\n",
      "Current position: 0\n",
      "\n",
      "NetLiquidation-S: 1003199.47\n",
      "Market value: 0.0\n",
      "Leverage: 0.000000\n",
      "2017-09-27 18:35:50     [1.17522, 1.17522, 1.175185, 1.175195, 1.1752129999999994, 1.1751790000000002, 1.1751639999999999, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:35:55     [1.175195, 1.175215, 1.175185, 1.175195, 1.1752019999999994, 1.1751880000000001, 1.1751645, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:36:00     [1.175195, 1.175265, 1.17517, 1.17526, 1.1752139999999993, 1.1752025000000001, 1.1751687499999999, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:36:05     [1.17526, 1.17526, 1.175255, 1.175255, 1.1752249999999997, 1.1752160000000003, 1.1751722500000001, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:36:10     [1.175255, 1.1753, 1.175255, 1.175285, 1.1752379999999998, 1.175225, 1.1751792499999998, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:36:15     [1.175285, 1.175315, 1.175285, 1.175315, 1.1752619999999998, 1.1752375, 1.1751877499999999, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:36:20     [1.175315, 1.175315, 1.175255, 1.175255, 1.175274, 1.1752379999999998, 1.17519325, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:36:25     [1.175255, 1.175255, 1.175205, 1.17521, 1.1752640000000003, 1.175239, 1.1751965, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:36:30     [1.17521, 1.175225, 1.17521, 1.175225, 1.1752580000000004, 1.1752414999999998, 1.1752005, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:36:35     [1.175225, 1.175245, 1.175215, 1.175245, 1.1752500000000006, 1.175244, 1.1752075000000004, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:36:40     [1.175245, 1.175245, 1.175205, 1.17522, 1.1752310000000006, 1.1752464999999996, 1.1752127500000003, 1.0, -1.0, -1.0, 0.0]\n",
      "2017-09-27 18:36:45     [1.17522, 1.17522, 1.175205, 1.175205, 1.1752210000000005, 1.1752474999999998, 1.1752177500000003, 1.0, -1.0, 0.0, 1.0]\n"
     ]
    },
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "2017-09-27 18:36:50     [1.175205, 1.175215, 1.175195, 1.1752, 1.1752190000000007, 1.1752414999999998, 1.1752220000000002, 0.0, -1.0, 0.0, 0.0]\n",
      "2017-09-27 18:36:55     [1.1752, 1.175205, 1.1752, 1.175205, 1.1752150000000006, 1.1752365, 1.1752262500000004, 0.0, -1.0, 0.0, 0.0]\n",
      "2017-09-27 18:37:00     [1.175205, 1.175205, 1.175195, 1.175205, 1.1752070000000006, 1.1752284999999998, 1.1752267500000007, 0.0, -1.0, 0.0, 0.0]\n",
      "2017-09-27 18:37:05     [1.175205, 1.175215, 1.175205, 1.175205, 1.1752040000000004, 1.1752175, 1.1752275, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:37:10     [1.175205, 1.175215, 1.175075, 1.175075, 1.1751780000000003, 1.1751995, 1.1752187499999998, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:37:15     [1.175075, 1.17508, 1.175055, 1.175075, 1.1751530000000003, 1.1751859999999998, 1.1752124999999998, -1.0, -1.0, 0.0, -1.0]\n",
      "\n",
      "Current position: 0\n",
      "\n",
      "2017-09-27 18:37:20     [1.175075, 1.175135, 1.175065, 1.175105, 1.175133, 1.1751739999999997, 1.1752077499999996, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:37:25     [1.175105, 1.175125, 1.175075, 1.17508, 1.1751080000000003, 1.1751574999999999, 1.1752007499999997, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:37:30     [1.17508, 1.17508, 1.17508, 1.17508, 1.1750829999999997, 1.1751434999999997, 1.1751949999999998, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:37:35     [1.17508, 1.1752, 1.17508, 1.175175, 1.1751029999999998, 1.1751405, 1.1751939999999998, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:37:40     [1.175175, 1.175225, 1.175175, 1.175205, 1.1751289999999996, 1.1751409999999998, 1.17519125, -1.0, -1.0, 0.0, -1.0]\n",
      "2017-09-27 18:37:45     [1.175205, 1.175205, 1.17518, 1.175185, 1.1751449999999997, 1.1751389999999997, 1.1751877499999999, -1.0, 1.0, 1.0, 0.0]\n",
      "2017-09-27 18:37:50     [1.175185, 1.17522, 1.17518, 1.17522, 1.1751729999999996, 1.1751405, 1.1751844999999999, -1.0, 1.0, 0.0, -1.0]\n",
      "2017-09-27 18:37:55     [1.17522, 1.17522, 1.175175, 1.175175, 1.1751919999999996, 1.1751375, 1.1751775, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 18:38:00     [1.175175, 1.1752, 1.17517, 1.1752, 1.1751969999999996, 1.17515, 1.1751747499999998, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 18:38:05     [1.1752, 1.175205, 1.1752, 1.175205, 1.1751969999999996, 1.175163, 1.1751745, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 18:38:10     [1.175205, 1.175205, 1.175205, 1.175205, 1.1752009999999997, 1.1751729999999996, 1.1751735, 0.0, 1.0, 0.0, 0.0]\n",
      "2017-09-27 18:38:15     [1.175205, 1.175205, 1.175195, 1.175195, 1.1751959999999997, 1.1751844999999999, 1.1751709999999995, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:38:20     [1.175195, 1.175225, 1.175195, 1.175225, 1.1752059999999998, 1.1751989999999997, 1.1751712499999998, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:38:25     [1.175225, 1.17524, 1.175225, 1.175235, 1.1752129999999996, 1.1752049999999998, 1.1751727499999998, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:38:30     [1.175235, 1.175245, 1.175235, 1.175245, 1.1752209999999996, 1.175209, 1.1751749999999999, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:38:35     [1.175245, 1.175245, 1.175245, 1.175245, 1.1752289999999996, 1.1752150000000001, 1.175177, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:38:40     [1.175245, 1.175295, 1.175245, 1.17529, 1.1752480000000003, 1.1752220000000004, 1.17518125, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:38:45     [1.17529, 1.17534, 1.17529, 1.17534, 1.1752710000000002, 1.1752385000000003, 1.175188, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:38:50     [1.17534, 1.175345, 1.175335, 1.17534, 1.1752920000000002, 1.1752525000000005, 1.17520125, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:38:55     [1.17534, 1.175345, 1.17534, 1.175345, 1.1753120000000004, 1.1752665000000007, 1.1752147499999999, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:39:00     [1.175345, 1.175345, 1.175325, 1.175325, 1.1753280000000002, 1.1752785000000003, 1.1752257499999998, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:39:05     [1.175325, 1.175355, 1.175315, 1.175355, 1.1753410000000002, 1.1752945000000006, 1.1752394999999998, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:39:10     [1.175355, 1.175375, 1.17535, 1.175375, 1.175348, 1.1753095000000005, 1.1752542499999996, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:39:15     [1.175375, 1.175375, 1.175355, 1.17536, 1.1753520000000002, 1.1753220000000006, 1.1752635, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:39:20     [1.17536, 1.17536, 1.175355, 1.17536, 1.1753550000000001, 1.1753335000000003, 1.17527125, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:39:25     [1.17536, 1.17537, 1.17535, 1.17537, 1.175364, 1.175346, 1.1752805000000002, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:39:30     [1.17537, 1.17539, 1.17536, 1.17539, 1.1753710000000002, 1.175356, 1.1752890000000003, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:39:35     [1.17539, 1.17539, 1.17539, 1.17539, 1.1753740000000001, 1.175361, 1.1752997500000002, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:39:40     [1.17539, 1.1754, 1.17538, 1.1754, 1.1753820000000001, 1.175367, 1.1753097500000003, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:39:45     [1.1754, 1.1754, 1.175395, 1.175395, 1.1753890000000002, 1.1753719999999996, 1.17531925, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:39:50     [1.175395, 1.175395, 1.175395, 1.175395, 1.1753940000000003, 1.1753789999999997, 1.1753287500000003, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:39:55     [1.175395, 1.175395, 1.175375, 1.175375, 1.175391, 1.1753809999999998, 1.1753377500000002, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:40:00     [1.175375, 1.175375, 1.17536, 1.17537, 1.1753870000000002, 1.1753805, 1.175345, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:40:05     [1.17537, 1.1754, 1.17537, 1.17539, 1.175385, 1.1753834999999997, 1.1753527499999998, 1.0, 1.0, 0.0, 1.0]\n",
      "2017-09-27 18:40:10     [1.17539, 1.17544, 1.175375, 1.1754, 1.1753859999999998, 1.1753875, 1.1753605000000003, 1.0, -1.0, -1.0, 0.0]\n",
      "2017-09-27 18:40:15     [1.1754, 1.1754, 1.17539, 1.175395, 1.1753859999999998, 1.17539, 1.175368, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 18:40:20     [1.175395, 1.1754, 1.17539, 1.17539, 1.1753889999999998, 1.17539, 1.1753730000000002, 1.0, -1.0, 0.0, 1.0]\n",
      "2017-09-27 18:40:25     [1.17539, 1.17543, 1.17539, 1.175425, 1.1753999999999998, 1.1753935, 1.1753772500000002, 1.0, 1.0, 1.0, 2.0]\n",
      "\n",
      "     Open long:   348\n"
     ]
    },
    {
     "name": "stderr",
     "output_type": "stream",
     "text": [
      "ERROR:root:ERROR -1 2105 HMDS data farm connection is broken:hkhmds\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:hfarm\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:cashfarm\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:usfuture\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:usfarm\n",
      "ERROR:root:ERROR -1 2105 HMDS data farm connection is broken:cashhmds\n",
      "ERROR:root:ERROR -1 1100 Connectivity between IB and Trader Workstation has been lost.\n",
      "ERROR:root:ERROR -1 2103 Market data farm connection is broken:secdefhk\n",
      "ERROR:root:ERROR -1 1100 Connectivity between IB and Trader Workstation has been lost.\n"
     ]
    }
   ],
   "source": [
    "ma_trader = Trader('EUR')\n",
    "ma_trader.start()"
   ]
  },
  {
   "attachments": {
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    }
   },
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "![%E6%8C%81%E4%BB%93%E5%9B%BE%E7%89%87.JPG](attachment:%E6%8C%81%E4%BB%93%E5%9B%BE%E7%89%87.JPG)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "ma_trader.exit()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "声明：本资料仅供内部学习使用，切勿外传。"
   ]
  }
 ],
 "metadata": {
  "kernelspec": {
   "display_name": "Python 3",
   "language": "python",
   "name": "python3"
  },
  "language_info": {
   "codemirror_mode": {
    "name": "ipython",
    "version": 3
   },
   "file_extension": ".py",
   "mimetype": "text/x-python",
   "name": "python",
   "nbconvert_exporter": "python",
   "pygments_lexer": "ipython3",
   "version": "3.6.0"
  }
 },
 "nbformat": 4,
 "nbformat_minor": 2
}
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{
 "cells": [
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "# 模考题解析"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "---\n",
    "\n",
    "## 单选题"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 1.5.\n",
    "\n",
    "1.5 字符串格式化是量化投资策略编写过程中常用的方法，那么以下哪种代码可以用来实现浮点数格式化（）？  \n",
    "A.  %c  \n",
    "B.  %d  \n",
    "C.  %f  \n",
    "D.  %s  \n",
    "\n",
    "参考答案：C"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 1.5.1. 知识点"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "%c表示格式化字符及ASCII码"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "scrolled": true
   },
   "outputs": [],
   "source": [
    "print('%c' % 70)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "print('%c' % 66)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "print('%c' % 'a')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "scrolled": true
   },
   "outputs": [],
   "source": [
    "print('%c' % 'A')"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "%d表示格式化整数"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "print('%d' % '65')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "print('%d' % 65)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "print('%d' % 6.6)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "%f表示格式化浮点数"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "print('%.2f' % 1.23879)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "print('%.2f' % '1.23879')"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "%s表示格式化字符串"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "print('%s' % 'abc')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "print('%s' % '2.33')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "print('%s' % 2.33)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "%e用科学计数法格式化浮点数"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "print('%e' % 3100000)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "print('%e' % 0.000032)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "print('%e' % '310000')"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 1.5.2. 知识拓展"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "%格式化字符串和.format格式化字符串"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 1,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'output: apple, 1.650000'"
      ]
     },
     "execution_count": 1,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "'output: %s, %f' %('apple', 1.65)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 3,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'output: 1.65, apple'"
      ]
     },
     "execution_count": 3,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "'output: {1}, {0}'.format('apple', 1.65)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "字符串常用方法"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "1.str.capitalize() 把字符串的第一个字符大写"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 4,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'Python'"
      ]
     },
     "execution_count": 4,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "'python'.capitalize()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 5,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "a = 'Python'"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "a."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "help()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 6,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Help on built-in function count:\n",
      "\n",
      "count(...) method of builtins.str instance\n",
      "    S.count(sub[, start[, end]]) -> int\n",
      "    \n",
      "    Return the number of non-overlapping occurrences of substring sub in\n",
      "    string S[start:end].  Optional arguments start and end are\n",
      "    interpreted as in slice notation.\n",
      "\n"
     ]
    }
   ],
   "source": [
    "help(a.count)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "2.str.count(sub[, start[, end]])返回s在str里面出现的次数"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 7,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "3"
      ]
     },
     "execution_count": 7,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "'anaconda'.count('a')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 8,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2"
      ]
     },
     "execution_count": 8,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "'anaconda'.count('a', 1)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 9,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "1"
      ]
     },
     "execution_count": 9,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "'anaconda'.count('a', 1, -2)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "3.str.find(sub[, start[, end]])检测s是否包含在str中，start和end指定查找的范围，返回值为sub在str中起始位置的索引，没有找到情况返回-1"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 10,
   "metadata": {
    "scrolled": false
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Help on method_descriptor:\n",
      "\n",
      "find(...)\n",
      "    S.find(sub[, start[, end]]) -> int\n",
      "    \n",
      "    Return the lowest index in S where substring sub is found,\n",
      "    such that sub is contained within S[start:end].  Optional\n",
      "    arguments start and end are interpreted as in slice notation.\n",
      "    \n",
      "    Return -1 on failure.\n",
      "\n"
     ]
    }
   ],
   "source": [
    "help(str.find)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 13,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "code = '300020'"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 15,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Help on built-in function startswith:\n",
      "\n",
      "startswith(...) method of builtins.str instance\n",
      "    S.startswith(prefix[, start[, end]]) -> bool\n",
      "    \n",
      "    Return True if S starts with the specified prefix, False otherwise.\n",
      "    With optional start, test S beginning at that position.\n",
      "    With optional end, stop comparing S at that position.\n",
      "    prefix can also be a tuple of strings to try.\n",
      "\n"
     ]
    }
   ],
   "source": [
    "help(code.startswith)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 17,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "False"
      ]
     },
     "execution_count": 17,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "code.startswith('6')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 12,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "-1"
      ]
     },
     "execution_count": 12,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "'anaconda'.find('x')"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 1.7\n",
    "1.7 当横线处填入（）时，代码打印输出的结果是列表中所有的深交所上市的股票代码？（注意：上交所代码以6开头，深交所代码以0或3开头）\n",
    "```\n",
    "for stock_code in ['002003', '600015', '300001', '002300']:\n",
    "    if stock_code.startswith('6'):\n",
    "        ____\n",
    "    print(stock_code)\n",
    "    \n",
    "A. raise\n",
    "B. continue\n",
    "C. pass\n",
    "D. break\n",
    "```\n",
    "参考答案：B"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 1.7.1 知识点"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "break终止当前循环"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 18,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "002003\n"
     ]
    }
   ],
   "source": [
    "for stock_code in ['002003', '600015', '300001', '002300']:\n",
    "    if stock_code.startswith('6'):\n",
    "        break\n",
    "    print(stock_code)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "continue中断当前循环，直接进入下一个循环"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 19,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "002003\n",
      "300001\n",
      "002300\n"
     ]
    }
   ],
   "source": [
    "for stock_code in ['002003', '600015', '300001', '002300']:\n",
    "    if stock_code.startswith('6'):\n",
    "        continue\n",
    "    print(stock_code)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "pass 保持语法结构完整，不做任何操作，常用在函数和方法中作为占位语句"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 20,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "002003\n",
      "600015\n",
      "300001\n",
      "002300\n"
     ]
    }
   ],
   "source": [
    "for stock_code in ['002003', '600015', '300001', '002300']:\n",
    "    if stock_code.startswith('6'):\n",
    "        pass\n",
    "    print(stock_code)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "raise用于触发异常，出现异常后，后续代码不会继续操作。"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 21,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "002003\n"
     ]
    },
    {
     "ename": "RuntimeError",
     "evalue": "No active exception to reraise",
     "output_type": "error",
     "traceback": [
      "\u001b[0;31m---------------------------------------------------------------------------\u001b[0m",
      "\u001b[0;31mRuntimeError\u001b[0m                              Traceback (most recent call last)",
      "\u001b[0;32m<ipython-input-21-ca8abac2404d>\u001b[0m in \u001b[0;36m<module>\u001b[0;34m()\u001b[0m\n\u001b[1;32m      1\u001b[0m \u001b[1;32mfor\u001b[0m \u001b[0mstock_code\u001b[0m \u001b[1;32min\u001b[0m \u001b[1;33m[\u001b[0m\u001b[1;34m'002003'\u001b[0m\u001b[1;33m,\u001b[0m \u001b[1;34m'600015'\u001b[0m\u001b[1;33m,\u001b[0m \u001b[1;34m'300001'\u001b[0m\u001b[1;33m,\u001b[0m \u001b[1;34m'002300'\u001b[0m\u001b[1;33m]\u001b[0m\u001b[1;33m:\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[1;32m      2\u001b[0m     \u001b[1;32mif\u001b[0m \u001b[0mstock_code\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mstartswith\u001b[0m\u001b[1;33m(\u001b[0m\u001b[1;34m'6'\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m:\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0;32m----> 3\u001b[0;31m         \u001b[1;32mraise\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0m\u001b[1;32m      4\u001b[0m     \u001b[0mprint\u001b[0m\u001b[1;33m(\u001b[0m\u001b[0mstock_code\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n",
      "\u001b[0;31mRuntimeError\u001b[0m: No active exception to reraise"
     ]
    }
   ],
   "source": [
    "for stock_code in ['002003', '600015', '300001', '002300']:\n",
    "    if stock_code.startswith('6'):\n",
    "        raise\n",
    "    print(stock_code)"
   ]
  },
  {
   "attachments": {
    "image.png": {
     "image/png": ""
    }
   },
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 1.8 \n",
    "李明，AQF，某量化基金经理，他在进行策略研究时需要从DataFrame数据类型stock_base_data中提取2018-01-03至2018-01-05（含01-05）时间段中的股票PE、CLOSE数据，该DataFrame如下，则李明提取数据时可以使用的代码为（）？\n",
    "\n",
    "![image.png](attachment:image.png)\n",
    "\n",
    "A.  stock_base_data.iloc['2018-01-03':'2018-01-05', ['PE', 'CLOSE']]  \n",
    "B.  stock_base_data.loc['2018-01-03':'2018-01-05', ['PE', 'CLOSE']]  \n",
    "C.  stock_base_data.loc[['PE', 'CLOSE'], '2018-01-03':'2018-01-05']  \n",
    "D.  stock_base_data.iloc[2:4, ['PE', 'CLOSE']]  \n",
    "\n",
    "参考答案：B"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 1.8.1. 知识点"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 22,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PB</th>\n",
       "      <th>PE</th>\n",
       "      <th>ROE</th>\n",
       "      <th>CLOSE</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2018-01-01</th>\n",
       "      <td>1.5</td>\n",
       "      <td>10</td>\n",
       "      <td>0.05</td>\n",
       "      <td>35</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-02</th>\n",
       "      <td>1.5</td>\n",
       "      <td>10</td>\n",
       "      <td>0.05</td>\n",
       "      <td>36</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-03</th>\n",
       "      <td>1.5</td>\n",
       "      <td>10</td>\n",
       "      <td>0.05</td>\n",
       "      <td>34</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-04</th>\n",
       "      <td>1.4</td>\n",
       "      <td>10</td>\n",
       "      <td>-0.10</td>\n",
       "      <td>32</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-05</th>\n",
       "      <td>1.4</td>\n",
       "      <td>10</td>\n",
       "      <td>-0.10</td>\n",
       "      <td>33</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-06</th>\n",
       "      <td>1.4</td>\n",
       "      <td>12</td>\n",
       "      <td>-0.10</td>\n",
       "      <td>30</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-07</th>\n",
       "      <td>1.4</td>\n",
       "      <td>12</td>\n",
       "      <td>-0.10</td>\n",
       "      <td>29</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "             PB  PE   ROE  CLOSE\n",
       "2018-01-01  1.5  10  0.05     35\n",
       "2018-01-02  1.5  10  0.05     36\n",
       "2018-01-03  1.5  10  0.05     34\n",
       "2018-01-04  1.4  10 -0.10     32\n",
       "2018-01-05  1.4  10 -0.10     33\n",
       "2018-01-06  1.4  12 -0.10     30\n",
       "2018-01-07  1.4  12 -0.10     29"
      ]
     },
     "execution_count": 22,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 如何创建DataFrame或者Series\n",
    "import pandas as pd\n",
    "stock_base_data = pd.DataFrame(\n",
    "    [[1.5, 10, 0.05, 35],\n",
    "     [1.5, 10, 0.05, 36],\n",
    "     [1.5, 10, 0.05, 34],\n",
    "     [1.4, 10, -0.10, 32],\n",
    "     [1.4, 10, -0.10, 33],\n",
    "     [1.4, 12, -0.10, 30],\n",
    "     [1.4, 12, -0.10, 29]],\n",
    "    index=pd.date_range('2018-01-01', periods=7),\n",
    "    columns=['PB', 'PE', 'ROE', 'CLOSE']\n",
    ")\n",
    "stock_base_data"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "loc标签切片"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 23,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "PB        1.50\n",
       "PE       10.00\n",
       "ROE       0.05\n",
       "CLOSE    36.00\n",
       "Name: 2018-01-02 00:00:00, dtype: float64"
      ]
     },
     "execution_count": 23,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 选择单一行\n",
    "stock_base_data.loc['2018-01-02']"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 24,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PE</th>\n",
       "      <th>CLOSE</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2018-01-01</th>\n",
       "      <td>10</td>\n",
       "      <td>35</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-02</th>\n",
       "      <td>10</td>\n",
       "      <td>36</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-03</th>\n",
       "      <td>10</td>\n",
       "      <td>34</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-04</th>\n",
       "      <td>10</td>\n",
       "      <td>32</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-05</th>\n",
       "      <td>10</td>\n",
       "      <td>33</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-06</th>\n",
       "      <td>12</td>\n",
       "      <td>30</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-07</th>\n",
       "      <td>12</td>\n",
       "      <td>29</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "            PE  CLOSE\n",
       "2018-01-01  10     35\n",
       "2018-01-02  10     36\n",
       "2018-01-03  10     34\n",
       "2018-01-04  10     32\n",
       "2018-01-05  10     33\n",
       "2018-01-06  12     30\n",
       "2018-01-07  12     29"
      ]
     },
     "execution_count": 24,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 选择不连续列\n",
    "stock_base_data.loc[:, ['PE', 'CLOSE']]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 25,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PE</th>\n",
       "      <th>ROE</th>\n",
       "      <th>CLOSE</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2018-01-01</th>\n",
       "      <td>10</td>\n",
       "      <td>0.05</td>\n",
       "      <td>35</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-02</th>\n",
       "      <td>10</td>\n",
       "      <td>0.05</td>\n",
       "      <td>36</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-03</th>\n",
       "      <td>10</td>\n",
       "      <td>0.05</td>\n",
       "      <td>34</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-04</th>\n",
       "      <td>10</td>\n",
       "      <td>-0.10</td>\n",
       "      <td>32</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-05</th>\n",
       "      <td>10</td>\n",
       "      <td>-0.10</td>\n",
       "      <td>33</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-06</th>\n",
       "      <td>12</td>\n",
       "      <td>-0.10</td>\n",
       "      <td>30</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-07</th>\n",
       "      <td>12</td>\n",
       "      <td>-0.10</td>\n",
       "      <td>29</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "            PE   ROE  CLOSE\n",
       "2018-01-01  10  0.05     35\n",
       "2018-01-02  10  0.05     36\n",
       "2018-01-03  10  0.05     34\n",
       "2018-01-04  10 -0.10     32\n",
       "2018-01-05  10 -0.10     33\n",
       "2018-01-06  12 -0.10     30\n",
       "2018-01-07  12 -0.10     29"
      ]
     },
     "execution_count": 25,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 选择不连续列\n",
    "stock_base_data.loc[:, 'PE':'CLOSE']"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 26,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PE</th>\n",
       "      <th>CLOSE</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2018-01-02</th>\n",
       "      <td>10</td>\n",
       "      <td>36</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-03</th>\n",
       "      <td>10</td>\n",
       "      <td>34</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-04</th>\n",
       "      <td>10</td>\n",
       "      <td>32</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-05</th>\n",
       "      <td>10</td>\n",
       "      <td>33</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "            PE  CLOSE\n",
       "2018-01-02  10     36\n",
       "2018-01-03  10     34\n",
       "2018-01-04  10     32\n",
       "2018-01-05  10     33"
      ]
     },
     "execution_count": 26,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 对不同行列进行选择\n",
    "stock_base_data.loc['2018-01-02':'2018-01-05', ['PE', 'CLOSE']]"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "iloc索引切片"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 27,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "PB        1.4\n",
       "PE       10.0\n",
       "ROE      -0.1\n",
       "CLOSE    32.0\n",
       "Name: 2018-01-04 00:00:00, dtype: float64"
      ]
     },
     "execution_count": 27,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 选择单一行\n",
    "stock_base_data.iloc[3]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 28,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PE</th>\n",
       "      <th>CLOSE</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2018-01-01</th>\n",
       "      <td>10</td>\n",
       "      <td>35</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-02</th>\n",
       "      <td>10</td>\n",
       "      <td>36</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-03</th>\n",
       "      <td>10</td>\n",
       "      <td>34</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-04</th>\n",
       "      <td>10</td>\n",
       "      <td>32</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-05</th>\n",
       "      <td>10</td>\n",
       "      <td>33</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-06</th>\n",
       "      <td>12</td>\n",
       "      <td>30</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-07</th>\n",
       "      <td>12</td>\n",
       "      <td>29</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "            PE  CLOSE\n",
       "2018-01-01  10     35\n",
       "2018-01-02  10     36\n",
       "2018-01-03  10     34\n",
       "2018-01-04  10     32\n",
       "2018-01-05  10     33\n",
       "2018-01-06  12     30\n",
       "2018-01-07  12     29"
      ]
     },
     "execution_count": 28,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 选择不连续的列\n",
    "stock_base_data.iloc[:, [1,3]]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 29,
   "metadata": {
    "scrolled": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PE</th>\n",
       "      <th>ROE</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2018-01-02</th>\n",
       "      <td>10</td>\n",
       "      <td>0.05</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-03</th>\n",
       "      <td>10</td>\n",
       "      <td>0.05</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-04</th>\n",
       "      <td>10</td>\n",
       "      <td>-0.10</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "            PE   ROE\n",
       "2018-01-02  10  0.05\n",
       "2018-01-03  10  0.05\n",
       "2018-01-04  10 -0.10"
      ]
     },
     "execution_count": 29,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 同事对行列进行选择\n",
    "stock_base_data.iloc[1:4, 1:3]"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 1.8.2. 知识点拓展"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 30,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PB</th>\n",
       "      <th>PE</th>\n",
       "      <th>ROE</th>\n",
       "      <th>CLOSE</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2018-01-01</th>\n",
       "      <td>1.5</td>\n",
       "      <td>10</td>\n",
       "      <td>0.05</td>\n",
       "      <td>35</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-02</th>\n",
       "      <td>1.5</td>\n",
       "      <td>10</td>\n",
       "      <td>0.05</td>\n",
       "      <td>36</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-03</th>\n",
       "      <td>1.5</td>\n",
       "      <td>10</td>\n",
       "      <td>0.05</td>\n",
       "      <td>34</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-04</th>\n",
       "      <td>1.4</td>\n",
       "      <td>10</td>\n",
       "      <td>-0.10</td>\n",
       "      <td>32</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-05</th>\n",
       "      <td>1.4</td>\n",
       "      <td>10</td>\n",
       "      <td>-0.10</td>\n",
       "      <td>33</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-06</th>\n",
       "      <td>1.4</td>\n",
       "      <td>-12</td>\n",
       "      <td>-0.10</td>\n",
       "      <td>30</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-07</th>\n",
       "      <td>1.4</td>\n",
       "      <td>-12</td>\n",
       "      <td>-0.10</td>\n",
       "      <td>29</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "             PB  PE   ROE  CLOSE\n",
       "2018-01-01  1.5  10  0.05     35\n",
       "2018-01-02  1.5  10  0.05     36\n",
       "2018-01-03  1.5  10  0.05     34\n",
       "2018-01-04  1.4  10 -0.10     32\n",
       "2018-01-05  1.4  10 -0.10     33\n",
       "2018-01-06  1.4 -12 -0.10     30\n",
       "2018-01-07  1.4 -12 -0.10     29"
      ]
     },
     "execution_count": 30,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "import pandas as pd\n",
    "stock_base_data = pd.DataFrame(\n",
    "    [[1.5, 10, 0.05, 35],\n",
    "     [1.5, 10, 0.05, 36],\n",
    "     [1.5, 10, 0.05, 34],\n",
    "     [1.4, 10, -0.10, 32],\n",
    "     [1.4, 10, -0.10, 33],\n",
    "     [1.4, -12, -0.10, 30],\n",
    "     [1.4, -12, -0.10, 29]],\n",
    "    index=pd.date_range('2018-01-01', periods=7),\n",
    "    columns=['PB', 'PE', 'ROE', 'CLOSE']\n",
    ")\n",
    "stock_base_data"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 31,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PB</th>\n",
       "      <th>PE</th>\n",
       "      <th>ROE</th>\n",
       "      <th>CLOSE</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2018-01-06</th>\n",
       "      <td>1.4</td>\n",
       "      <td>-12</td>\n",
       "      <td>-0.1</td>\n",
       "      <td>30</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-07</th>\n",
       "      <td>1.4</td>\n",
       "      <td>-12</td>\n",
       "      <td>-0.1</td>\n",
       "      <td>29</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "             PB  PE  ROE  CLOSE\n",
       "2018-01-06  1.4 -12 -0.1     30\n",
       "2018-01-07  1.4 -12 -0.1     29"
      ]
     },
     "execution_count": 31,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "stock_base_data[stock_base_data['PE']<0]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 32,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2018-01-06   -12\n",
       "2018-01-07   -12\n",
       "Freq: D, Name: PE, dtype: int64"
      ]
     },
     "execution_count": 32,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "stock_base_data.loc[stock_base_data['PE']<0, 'PE']"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 33,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PB</th>\n",
       "      <th>PE</th>\n",
       "      <th>ROE</th>\n",
       "      <th>CLOSE</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2018-01-01</th>\n",
       "      <td>1.5</td>\n",
       "      <td>10</td>\n",
       "      <td>0.05</td>\n",
       "      <td>35</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-02</th>\n",
       "      <td>1.5</td>\n",
       "      <td>10</td>\n",
       "      <td>0.05</td>\n",
       "      <td>36</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-03</th>\n",
       "      <td>1.5</td>\n",
       "      <td>10</td>\n",
       "      <td>0.05</td>\n",
       "      <td>34</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-04</th>\n",
       "      <td>1.4</td>\n",
       "      <td>10</td>\n",
       "      <td>-0.10</td>\n",
       "      <td>32</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-05</th>\n",
       "      <td>1.4</td>\n",
       "      <td>10</td>\n",
       "      <td>-0.10</td>\n",
       "      <td>33</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-06</th>\n",
       "      <td>1.4</td>\n",
       "      <td>1000</td>\n",
       "      <td>-0.10</td>\n",
       "      <td>30</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-07</th>\n",
       "      <td>1.4</td>\n",
       "      <td>1000</td>\n",
       "      <td>-0.10</td>\n",
       "      <td>29</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "             PB    PE   ROE  CLOSE\n",
       "2018-01-01  1.5    10  0.05     35\n",
       "2018-01-02  1.5    10  0.05     36\n",
       "2018-01-03  1.5    10  0.05     34\n",
       "2018-01-04  1.4    10 -0.10     32\n",
       "2018-01-05  1.4    10 -0.10     33\n",
       "2018-01-06  1.4  1000 -0.10     30\n",
       "2018-01-07  1.4  1000 -0.10     29"
      ]
     },
     "execution_count": 33,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 将所有PE小于0的PE数据赋值为1000\n",
    "stock_base_data.loc[stock_base_data['PE']<0, 'PE'] = 1000\n",
    "stock_base_data"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 35,
   "metadata": {
    "scrolled": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PB</th>\n",
       "      <th>PE</th>\n",
       "      <th>ROE</th>\n",
       "      <th>CLOSE</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2018-01-01</th>\n",
       "      <td>1.5</td>\n",
       "      <td>10</td>\n",
       "      <td>0.05</td>\n",
       "      <td>35</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-02</th>\n",
       "      <td>1.5</td>\n",
       "      <td>10</td>\n",
       "      <td>0.05</td>\n",
       "      <td>36</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-03</th>\n",
       "      <td>1.5</td>\n",
       "      <td>10</td>\n",
       "      <td>0.05</td>\n",
       "      <td>34</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-04</th>\n",
       "      <td>1.4</td>\n",
       "      <td>10</td>\n",
       "      <td>0.10</td>\n",
       "      <td>32</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-05</th>\n",
       "      <td>1.4</td>\n",
       "      <td>10</td>\n",
       "      <td>0.10</td>\n",
       "      <td>33</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-06</th>\n",
       "      <td>1.4</td>\n",
       "      <td>1000</td>\n",
       "      <td>0.10</td>\n",
       "      <td>30</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-07</th>\n",
       "      <td>1.4</td>\n",
       "      <td>1000</td>\n",
       "      <td>0.10</td>\n",
       "      <td>29</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "             PB    PE   ROE  CLOSE\n",
       "2018-01-01  1.5    10  0.05     35\n",
       "2018-01-02  1.5    10  0.05     36\n",
       "2018-01-03  1.5    10  0.05     34\n",
       "2018-01-04  1.4    10  0.10     32\n",
       "2018-01-05  1.4    10  0.10     33\n",
       "2018-01-06  1.4  1000  0.10     30\n",
       "2018-01-07  1.4  1000  0.10     29"
      ]
     },
     "execution_count": 35,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 将所有小于0的数据都转化为相反数\n",
    "stock_base_data[stock_base_data<0] = -stock_base_data\n",
    "stock_base_data"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 37,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PB</th>\n",
       "      <th>PE</th>\n",
       "      <th>ROE</th>\n",
       "      <th>CLOSE</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2018-01-01</th>\n",
       "      <td>1.5</td>\n",
       "      <td>10</td>\n",
       "      <td>0.05</td>\n",
       "      <td>35</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-02</th>\n",
       "      <td>1.5</td>\n",
       "      <td>10</td>\n",
       "      <td>0.05</td>\n",
       "      <td>36</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-03</th>\n",
       "      <td>1.5</td>\n",
       "      <td>10</td>\n",
       "      <td>0.05</td>\n",
       "      <td>34</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-04</th>\n",
       "      <td>1.4</td>\n",
       "      <td>10</td>\n",
       "      <td>-0.10</td>\n",
       "      <td>32</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-05</th>\n",
       "      <td>1.4</td>\n",
       "      <td>10</td>\n",
       "      <td>-0.10</td>\n",
       "      <td>33</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-06</th>\n",
       "      <td>1.4</td>\n",
       "      <td>-12</td>\n",
       "      <td>-0.10</td>\n",
       "      <td>30</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-07</th>\n",
       "      <td>1.4</td>\n",
       "      <td>-12</td>\n",
       "      <td>-0.10</td>\n",
       "      <td>29</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "             PB  PE   ROE  CLOSE\n",
       "2018-01-01  1.5  10  0.05     35\n",
       "2018-01-02  1.5  10  0.05     36\n",
       "2018-01-03  1.5  10  0.05     34\n",
       "2018-01-04  1.4  10 -0.10     32\n",
       "2018-01-05  1.4  10 -0.10     33\n",
       "2018-01-06  1.4 -12 -0.10     30\n",
       "2018-01-07  1.4 -12 -0.10     29"
      ]
     },
     "execution_count": 37,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "import pandas as pd\n",
    "stock_base_data = pd.DataFrame(\n",
    "    [[1.5, 10, 0.05, 35],\n",
    "     [1.5, 10, 0.05, 36],\n",
    "     [1.5, 10, 0.05, 34],\n",
    "     [1.4, 10, -0.10, 32],\n",
    "     [1.4, 10, -0.10, 33],\n",
    "     [1.4, -12, -0.10, 30],\n",
    "     [1.4, -12, -0.10, 29]],\n",
    "    index=pd.date_range('2018-01-01', periods=7),\n",
    "    columns=['PB', 'PE', 'ROE', 'CLOSE']\n",
    ")\n",
    "stock_base_data"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 38,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PB</th>\n",
       "      <th>PE</th>\n",
       "      <th>ROE</th>\n",
       "      <th>CLOSE</th>\n",
       "      <th>new_column</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2018-01-01</th>\n",
       "      <td>1.5</td>\n",
       "      <td>10</td>\n",
       "      <td>0.05</td>\n",
       "      <td>35</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-02</th>\n",
       "      <td>1.5</td>\n",
       "      <td>10</td>\n",
       "      <td>0.05</td>\n",
       "      <td>36</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-03</th>\n",
       "      <td>1.5</td>\n",
       "      <td>10</td>\n",
       "      <td>0.05</td>\n",
       "      <td>34</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-04</th>\n",
       "      <td>1.4</td>\n",
       "      <td>10</td>\n",
       "      <td>-0.10</td>\n",
       "      <td>32</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-05</th>\n",
       "      <td>1.4</td>\n",
       "      <td>10</td>\n",
       "      <td>-0.10</td>\n",
       "      <td>33</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-06</th>\n",
       "      <td>1.4</td>\n",
       "      <td>-12</td>\n",
       "      <td>-0.10</td>\n",
       "      <td>30</td>\n",
       "      <td>0.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-07</th>\n",
       "      <td>1.4</td>\n",
       "      <td>-12</td>\n",
       "      <td>-0.10</td>\n",
       "      <td>29</td>\n",
       "      <td>0.0</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "             PB  PE   ROE  CLOSE  new_column\n",
       "2018-01-01  1.5  10  0.05     35         NaN\n",
       "2018-01-02  1.5  10  0.05     36         NaN\n",
       "2018-01-03  1.5  10  0.05     34         NaN\n",
       "2018-01-04  1.4  10 -0.10     32         NaN\n",
       "2018-01-05  1.4  10 -0.10     33         NaN\n",
       "2018-01-06  1.4 -12 -0.10     30         0.0\n",
       "2018-01-07  1.4 -12 -0.10     29         0.0"
      ]
     },
     "execution_count": 38,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 根据已有数据做判别，在原数据表中加入一列新数据'new_columns'\n",
    "stock_base_data.loc[stock_base_data['PE']<0, 'new_column'] = 0\n",
    "stock_base_data"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 1.9\n",
    "李明，AQF，某量化基金经理，想要评估长期持有的某只股票在过去三天的总体表现。已知该股票在过去三个交易日的日收益率为0.02, 0.05, 0.06，李明编写了如下代码：\n",
    "```\n",
    "import pandas as pd\n",
    "equity_return = pd.Series([0.02, 0.05, 0.06])\n",
    "```\n",
    "请问以下哪行代码可正确计算该股票在过去三个交易日的累计收益率（）？  \n",
    "A.  equity_return.sum()  \n",
    "B.  equity_return.mean()  \n",
    "C.  (equity_return+1).cumprod()[2]-1  \n",
    "D.  equity_return.ptp()  \n",
    "\n",
    "参考答案：C"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 39,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import pandas as pd\n",
    "equity_return = pd.Series([0.02, 0.05, 0.06])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 40,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "0    0.02\n",
       "1    0.05\n",
       "2    0.06\n",
       "dtype: float64"
      ]
     },
     "execution_count": 40,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "equity_return"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 41,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "0.13"
      ]
     },
     "execution_count": 41,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# sum求和\n",
    "equity_return.sum()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 42,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "0.043333333333333335"
      ]
     },
     "execution_count": 42,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# mean求均值\n",
    "equity_return.mean()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 43,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "0.039999999999999994"
      ]
     },
     "execution_count": 43,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# ptp求极差\n",
    "equity_return.ptp()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 45,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "0.13526000000000016"
      ]
     },
     "execution_count": 45,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 答案\n",
    "(equity_return+1).cumprod()[2]-1"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 46,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "0    1.02000\n",
       "1    1.07100\n",
       "2    1.13526\n",
       "dtype: float64"
      ]
     },
     "execution_count": 46,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "(equity_return+1).cumprod()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "equity_return.unique  "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 44,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "0.13526000000000016"
      ]
     },
     "execution_count": 44,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "(1+0.02) * (1+0.05) * (1+0.06) - 1"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 1.13\n",
    "李明，AQF，某量化基金经理，正在使用Ndarray数据结构储存最近10日的股票收盘价数据并命名为close_data，如果李明现在想取出最后五天的收盘价数据，则使用的切片代码为（）？  \n",
    "A. close_data[::-5]  \n",
    "B. close_data[-5:]  \n",
    "C. close_data[6:]  \n",
    "D. close_data[5:9]  \n",
    "\n",
    "参考答案：B"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 47,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import numpy as np\n",
    "close_data = np.array([0,1,2,3,4,5,6,7,8,9])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 48,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([0, 1, 2, 3, 4, 5, 6, 7, 8, 9])"
      ]
     },
     "execution_count": 48,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "close_data"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 50,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([9, 4])"
      ]
     },
     "execution_count": 50,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 选项A\n",
    "close_data[::-5]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 51,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([5, 6, 7, 8, 9])"
      ]
     },
     "execution_count": 51,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 选项B\n",
    "close_data[-5:]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 52,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([6, 7, 8, 9])"
      ]
     },
     "execution_count": 52,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 选项C\n",
    "close_data[6:]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 53,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([5, 6, 7, 8])"
      ]
     },
     "execution_count": 53,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 选项D\n",
    "close_data[5:9]"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 1.13.1 知识点"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 54,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "data = np.array([0,1,2,3,4,5,6,7])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 55,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([0, 1, 2, 3, 4, 5, 6, 7])"
      ]
     },
     "execution_count": 55,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 56,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([0, 1, 2, 3, 4, 5, 6, 7])"
      ]
     },
     "execution_count": 56,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data[:]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 57,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([0, 2, 4, 6])"
      ]
     },
     "execution_count": 57,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data[::2]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 58,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([1, 2, 3])"
      ]
     },
     "execution_count": 58,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data[1:4]                     # 前闭后开；"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 59,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([1, 3])"
      ]
     },
     "execution_count": 59,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data[1:4:2]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 60,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([4, 5, 6, 7])"
      ]
     },
     "execution_count": 60,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data[-4:]"
   ]
  },
  {
   "attachments": {
    "image.png": {
     "image/png": ""
    }
   },
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 1.14.\n",
    "李明，AQF，某量化基金经理，正在使用Series储存某只股票日频的交易量数据并命名为volume_data，行index为日期，交易量部分数据如下图。现希望计算每月的交易量之和，则使用的代码为（）？\n",
    "\n",
    "![image.png](attachment:image.png)\n",
    "\n",
    "A. volume_data.resample('m').sum()  \n",
    "B. volume_data.groupby('m').sum()  \n",
    "C. volume_data.groupby('m').prod()  \n",
    "D. volume_data.resample('m').prod()  \n",
    "\n",
    "参考答案：A"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 61,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2018-01-28    100\n",
       "2018-01-29    120\n",
       "2018-01-30    310\n",
       "2018-01-31    240\n",
       "2018-02-01    130\n",
       "2018-02-02    420\n",
       "2018-02-03    350\n",
       "Freq: D, dtype: int64"
      ]
     },
     "execution_count": 61,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "import pandas as pd\n",
    "volume_data = pd.Series(\n",
    "    [100, 120, 310, 240, 130, 420, 350],\n",
    "    index=pd.date_range('2018-01-28', periods=7)\n",
    ")\n",
    "volume_data"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 62,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2018-01-31    770\n",
       "2018-02-28    900\n",
       "Freq: M, dtype: int64"
      ]
     },
     "execution_count": 62,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 选项A\n",
    "volume_data.resample('m').sum()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 63,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "ename": "KeyError",
     "evalue": "'m'",
     "output_type": "error",
     "traceback": [
      "\u001b[0;31m---------------------------------------------------------------------------\u001b[0m",
      "\u001b[0;31mKeyError\u001b[0m                                  Traceback (most recent call last)",
      "\u001b[0;32m<ipython-input-63-057d53e8bba3>\u001b[0m in \u001b[0;36m<module>\u001b[0;34m()\u001b[0m\n\u001b[1;32m      1\u001b[0m \u001b[1;31m# 选项B\u001b[0m\u001b[1;33m\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0;32m----> 2\u001b[0;31m \u001b[0mvolume_data\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mgroupby\u001b[0m\u001b[1;33m(\u001b[0m\u001b[1;34m'm'\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0msum\u001b[0m\u001b[1;33m(\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0m",
      "\u001b[0;32mC:\\ProgramData\\Anaconda3\\lib\\site-packages\\pandas\\core\\generic.py\u001b[0m in \u001b[0;36mgroupby\u001b[0;34m(self, by, axis, level, as_index, sort, group_keys, squeeze, **kwargs)\u001b[0m\n\u001b[1;32m   4414\u001b[0m         return groupby(self, by=by, axis=axis, level=level, as_index=as_index,\n\u001b[1;32m   4415\u001b[0m                        \u001b[0msort\u001b[0m\u001b[1;33m=\u001b[0m\u001b[0msort\u001b[0m\u001b[1;33m,\u001b[0m \u001b[0mgroup_keys\u001b[0m\u001b[1;33m=\u001b[0m\u001b[0mgroup_keys\u001b[0m\u001b[1;33m,\u001b[0m \u001b[0msqueeze\u001b[0m\u001b[1;33m=\u001b[0m\u001b[0msqueeze\u001b[0m\u001b[1;33m,\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0;32m-> 4416\u001b[0;31m                        **kwargs)\n\u001b[0m\u001b[1;32m   4417\u001b[0m \u001b[1;33m\u001b[0m\u001b[0m\n\u001b[1;32m   4418\u001b[0m     def asfreq(self, freq, method=None, how=None, normalize=False,\n",
      "\u001b[0;32mC:\\ProgramData\\Anaconda3\\lib\\site-packages\\pandas\\core\\groupby.py\u001b[0m in \u001b[0;36mgroupby\u001b[0;34m(obj, by, **kwds)\u001b[0m\n\u001b[1;32m   1697\u001b[0m         \u001b[1;32mraise\u001b[0m \u001b[0mTypeError\u001b[0m\u001b[1;33m(\u001b[0m\u001b[1;34m'invalid type: %s'\u001b[0m \u001b[1;33m%\u001b[0m \u001b[0mtype\u001b[0m\u001b[1;33m(\u001b[0m\u001b[0mobj\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[1;32m   1698\u001b[0m \u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0;32m-> 1699\u001b[0;31m     \u001b[1;32mreturn\u001b[0m \u001b[0mklass\u001b[0m\u001b[1;33m(\u001b[0m\u001b[0mobj\u001b[0m\u001b[1;33m,\u001b[0m \u001b[0mby\u001b[0m\u001b[1;33m,\u001b[0m \u001b[1;33m**\u001b[0m\u001b[0mkwds\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0m\u001b[1;32m   1700\u001b[0m \u001b[1;33m\u001b[0m\u001b[0m\n\u001b[1;32m   1701\u001b[0m \u001b[1;33m\u001b[0m\u001b[0m\n",
      "\u001b[0;32mC:\\ProgramData\\Anaconda3\\lib\\site-packages\\pandas\\core\\groupby.py\u001b[0m in \u001b[0;36m__init__\u001b[0;34m(self, obj, keys, axis, level, grouper, exclusions, selection, as_index, sort, group_keys, squeeze, **kwargs)\u001b[0m\n\u001b[1;32m    390\u001b[0m                                                     \u001b[0mlevel\u001b[0m\u001b[1;33m=\u001b[0m\u001b[0mlevel\u001b[0m\u001b[1;33m,\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[1;32m    391\u001b[0m                                                     \u001b[0msort\u001b[0m\u001b[1;33m=\u001b[0m\u001b[0msort\u001b[0m\u001b[1;33m,\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0;32m--> 392\u001b[0;31m                                                     mutated=self.mutated)\n\u001b[0m\u001b[1;32m    393\u001b[0m \u001b[1;33m\u001b[0m\u001b[0m\n\u001b[1;32m    394\u001b[0m         \u001b[0mself\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mobj\u001b[0m \u001b[1;33m=\u001b[0m \u001b[0mobj\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n",
      "\u001b[0;32mC:\\ProgramData\\Anaconda3\\lib\\site-packages\\pandas\\core\\groupby.py\u001b[0m in \u001b[0;36m_get_grouper\u001b[0;34m(obj, key, axis, level, sort, mutated)\u001b[0m\n\u001b[1;32m   2688\u001b[0m                 \u001b[0min_axis\u001b[0m\u001b[1;33m,\u001b[0m \u001b[0mname\u001b[0m\u001b[1;33m,\u001b[0m \u001b[0mlevel\u001b[0m\u001b[1;33m,\u001b[0m \u001b[0mgpr\u001b[0m \u001b[1;33m=\u001b[0m \u001b[1;32mFalse\u001b[0m\u001b[1;33m,\u001b[0m \u001b[1;32mNone\u001b[0m\u001b[1;33m,\u001b[0m \u001b[0mgpr\u001b[0m\u001b[1;33m,\u001b[0m \u001b[1;32mNone\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[1;32m   2689\u001b[0m             \u001b[1;32melse\u001b[0m\u001b[1;33m:\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0;32m-> 2690\u001b[0;31m                 \u001b[1;32mraise\u001b[0m \u001b[0mKeyError\u001b[0m\u001b[1;33m(\u001b[0m\u001b[0mgpr\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0m\u001b[1;32m   2691\u001b[0m         \u001b[1;32melif\u001b[0m \u001b[0misinstance\u001b[0m\u001b[1;33m(\u001b[0m\u001b[0mgpr\u001b[0m\u001b[1;33m,\u001b[0m \u001b[0mGrouper\u001b[0m\u001b[1;33m)\u001b[0m \u001b[1;32mand\u001b[0m \u001b[0mgpr\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mkey\u001b[0m \u001b[1;32mis\u001b[0m \u001b[1;32mnot\u001b[0m \u001b[1;32mNone\u001b[0m\u001b[1;33m:\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[1;32m   2692\u001b[0m             \u001b[1;31m# Add key to exclusions\u001b[0m\u001b[1;33m\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n",
      "\u001b[0;31mKeyError\u001b[0m: 'm'"
     ]
    }
   ],
   "source": [
    "# 选项B\n",
    "volume_data.groupby('m').sum()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "scrolled": true
   },
   "outputs": [],
   "source": [
    "# 选项C\n",
    "volume_data.groupby('m').prod()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 64,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2018-01-31    892800000\n",
       "2018-02-28     19110000\n",
       "Freq: M, dtype: int64"
      ]
     },
     "execution_count": 64,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 选项D\n",
    "volume_data.resample('m').prod()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 1.14.1. 知识点"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 65,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2018-01-28    100.0\n",
       "2018-01-29    120.0\n",
       "2018-01-30    310.0\n",
       "2018-01-31    240.0\n",
       "2018-02-01    130.0\n",
       "2018-02-02    420.0\n",
       "2018-02-03    350.0\n",
       "2018-02-04      NaN\n",
       "Freq: D, dtype: float64"
      ]
     },
     "execution_count": 65,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "import pandas as pd\n",
    "volume_data = pd.Series(\n",
    "    [100, 120, 310, 240, 130, 420, 350, np.nan],\n",
    "    index=pd.date_range('2018-01-28', periods=8)\n",
    ")\n",
    "volume_data"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 80,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2018-01-28 00:00:00    100.0\n",
       "2018-01-28 06:00:00    100.0\n",
       "2018-01-28 12:00:00    100.0\n",
       "2018-01-28 18:00:00    100.0\n",
       "2018-01-29 00:00:00    120.0\n",
       "2018-01-29 06:00:00    120.0\n",
       "2018-01-29 12:00:00    120.0\n",
       "2018-01-29 18:00:00    120.0\n",
       "2018-01-30 00:00:00    310.0\n",
       "2018-01-30 06:00:00    310.0\n",
       "2018-01-30 12:00:00    310.0\n",
       "2018-01-30 18:00:00    310.0\n",
       "2018-01-31 00:00:00    240.0\n",
       "2018-01-31 06:00:00    240.0\n",
       "2018-01-31 12:00:00    240.0\n",
       "2018-01-31 18:00:00    240.0\n",
       "2018-02-01 00:00:00    130.0\n",
       "2018-02-01 06:00:00    130.0\n",
       "2018-02-01 12:00:00    130.0\n",
       "2018-02-01 18:00:00    130.0\n",
       "2018-02-02 00:00:00    420.0\n",
       "2018-02-02 06:00:00    420.0\n",
       "2018-02-02 12:00:00    420.0\n",
       "2018-02-02 18:00:00    420.0\n",
       "2018-02-03 00:00:00    350.0\n",
       "2018-02-03 06:00:00    350.0\n",
       "2018-02-03 12:00:00    350.0\n",
       "2018-02-03 18:00:00    350.0\n",
       "2018-02-04 00:00:00      NaN\n",
       "Freq: 6H, dtype: float64"
      ]
     },
     "execution_count": 80,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "volume_data.resample('6H').ffill()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 69,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2018-01-31    100.0\n",
       "2018-02-28    130.0\n",
       "Freq: M, dtype: float64"
      ]
     },
     "execution_count": 69,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "volume_data.resample('M').min()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 70,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "resampler = volume_data.resample('M')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 71,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2018-01-31    4\n",
       "2018-02-28    3\n",
       "Freq: M, dtype: int64"
      ]
     },
     "execution_count": 71,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# .count()方法\n",
    "resampler.count()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 72,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2018-01-31    310.0\n",
       "2018-02-28    420.0\n",
       "Freq: M, dtype: float64"
      ]
     },
     "execution_count": 72,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# .max（）方法\n",
    "resampler.max()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 73,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>open</th>\n",
       "      <th>high</th>\n",
       "      <th>low</th>\n",
       "      <th>close</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2018-01-31</th>\n",
       "      <td>100.0</td>\n",
       "      <td>310.0</td>\n",
       "      <td>100.0</td>\n",
       "      <td>240.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-02-28</th>\n",
       "      <td>130.0</td>\n",
       "      <td>420.0</td>\n",
       "      <td>130.0</td>\n",
       "      <td>350.0</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "             open   high    low  close\n",
       "2018-01-31  100.0  310.0  100.0  240.0\n",
       "2018-02-28  130.0  420.0  130.0  350.0"
      ]
     },
     "execution_count": 73,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# .ohlc()方法\n",
    "resampler.ohlc()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "举例"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 77,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2018-04-06   -0.724183\n",
       "2018-04-07    0.019045\n",
       "2018-04-08    0.011991\n",
       "2018-04-09    1.132562\n",
       "2018-04-10   -0.584432\n",
       "Freq: D, dtype: float64"
      ]
     },
     "execution_count": 77,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "import pandas as pd\n",
    "import numpy as np\n",
    "# 创建用于resample采样的数据\n",
    "data = pd.Series(\n",
    "    np.random.randn(100),\n",
    "    index=pd.date_range('2018-01-01', periods=100)\n",
    ")\n",
    "data.tail()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 75,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2018-01-31    2.476667\n",
       "2018-02-28    0.109279\n",
       "2018-03-31    2.876295\n",
       "2018-04-30   -3.883892\n",
       "Freq: M, dtype: float64"
      ]
     },
     "execution_count": 75,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data.resample('m').sum()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 76,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>open</th>\n",
       "      <th>high</th>\n",
       "      <th>low</th>\n",
       "      <th>close</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2018-01-31</th>\n",
       "      <td>1.086751</td>\n",
       "      <td>1.682886</td>\n",
       "      <td>-1.459154</td>\n",
       "      <td>0.044985</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-02-28</th>\n",
       "      <td>-0.474206</td>\n",
       "      <td>2.211698</td>\n",
       "      <td>-1.865982</td>\n",
       "      <td>-0.542759</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-03-31</th>\n",
       "      <td>-0.770066</td>\n",
       "      <td>1.812070</td>\n",
       "      <td>-1.776884</td>\n",
       "      <td>-0.336839</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-04-30</th>\n",
       "      <td>-1.419800</td>\n",
       "      <td>1.167751</td>\n",
       "      <td>-2.104876</td>\n",
       "      <td>-0.088321</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "                open      high       low     close\n",
       "2018-01-31  1.086751  1.682886 -1.459154  0.044985\n",
       "2018-02-28 -0.474206  2.211698 -1.865982 -0.542759\n",
       "2018-03-31 -0.770066  1.812070 -1.776884 -0.336839\n",
       "2018-04-30 -1.419800  1.167751 -2.104876 -0.088321"
      ]
     },
     "execution_count": 76,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data.resample('m').ohlc()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 1.15. \n",
    "李明，AQF，某量化基金经理，正在编写策略回测代码，按惯例导入Numpy模块后读取数据的代码如下：\n",
    "```\n",
    "pe_data = np.array([10,15,30])\n",
    "pe = pe_data[3]\n",
    "```\n",
    "\n",
    "则上述代码运行时，报告错误的类型与产生错误的原因为（）？  \n",
    "A. IndexError, 代码索引超出范围  \n",
    "B. ImportError, 未导入相应模块  \n",
    "C. SyntaxError, 代码语法错误  \n",
    "D. KeyError, 字典的键不存在  \n",
    "\n",
    "参考答案：A"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "pe_data = np.array([10,15,30])\n",
    "pe = pe_data[3]"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 1.15.1. 知识点"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "IndexError（序列中没有此索引时）\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "scrolled": true
   },
   "outputs": [],
   "source": [
    "# 可以从help文档中看到对IndexError的描述\n",
    "help(IndexError)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "list_ = [1, 2, 3, 4]\n",
    "list_[5]"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "ImportError（导入不存在模块或从模块中无法找到该名称）\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "scrolled": true
   },
   "outputs": [],
   "source": [
    "help(ImportError)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "from pandas import no_exist_object    "
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "SyntaxError（无效语法）\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "scrolled": true
   },
   "outputs": [],
   "source": [
    "help(SyntaxError)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 未加for循环后的':'号\n",
    "for i in range(3)\n",
    "    print(i)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "KeyError（映射的键无法找到）"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "scrolled": true
   },
   "outputs": [],
   "source": [
    "help(KeyError)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true,
    "scrolled": true
   },
   "outputs": [],
   "source": [
    "dict_ = {'a':1}\n",
    "dict_['b']"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 1.16. \n",
    "列表（List）是量化交易策略中一种常见的数据类型，关于列表的说法中错误的是（）？  \n",
    "A.  List是不可变对象  \n",
    "B.  List是有序数据类型  \n",
    "C.  使用List时，下标可以是负数  \n",
    "D.  List可以存放任意类型的元素  \n",
    "\n",
    "参考答案：A"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 1.16.1. 知识点\n",
    "\n",
    "列表访问与切片"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 1,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "list_ = [0,1,2,3,4,5,6,7]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 2,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "5"
      ]
     },
     "execution_count": 2,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "list_[5]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 3,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "3"
      ]
     },
     "execution_count": 3,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "list_[-5]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 4,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "[3, 4, 5]"
      ]
     },
     "execution_count": 4,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "list_[3:6]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 5,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "[0, 3, 6]"
      ]
     },
     "execution_count": 5,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "list_[:10:3]"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 1.16.2. 知识拓展\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 6,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "list_ = [0,1,2,3,4,5,6,7]"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "列表相关函数"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 7,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "8"
      ]
     },
     "execution_count": 7,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 返回列表长度\n",
    "len(list_)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 8,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "7"
      ]
     },
     "execution_count": 8,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 返回列表元素最大值\n",
    "max(list_)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 9,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "[1, 2, 3, 4]"
      ]
     },
     "execution_count": 9,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 将序列转化为列表\n",
    "list((1,2,3,4))"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "列表方法"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 18,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "list_ = [0,1,2,3,4,5,6,7]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 12,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "[0, 1, 2, 3, 4, 5, 6, 7, 0, [0, 1, 2]]"
      ]
     },
     "execution_count": 12,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# .append()方法：在列表末尾添加元素\n",
    "list_.append([0,1,2])\n",
    "list_"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 13,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "list_.extend([0,1,2])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 14,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "[0, 1, 2, 3, 4, 5, 6, 7, 0, [0, 1, 2], 0, 1, 2]"
      ]
     },
     "execution_count": 14,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "list_"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 15,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "3"
      ]
     },
     "execution_count": 15,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# .count()方法：统计某元素在列表中出现的次数\n",
    "list_.count(0)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 16,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "[2, 1, 0, [0, 1, 2], 0, 7, 6, 5, 4, 3, 2, 1, 0]"
      ]
     },
     "execution_count": 16,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# .reverse()方法：倒序排列列表元素，直接修改原列表，没有返回值\n",
    "list_.reverse()\n",
    "list_"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 19,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "[0, 1, 2, 3, 4, 5, 6, 7]"
      ]
     },
     "execution_count": 19,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# .sort()方法：排序原列表，直接修改原列表，没有返回值\n",
    "list_.sort()\n",
    "list_"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 20,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Help on built-in function pop:\n",
      "\n",
      "pop(...) method of builtins.list instance\n",
      "    L.pop([index]) -> item -- remove and return item at index (default last).\n",
      "    Raises IndexError if list is empty or index is out of range.\n",
      "\n"
     ]
    }
   ],
   "source": [
    "help(list_.pop)        # 有返回值；"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 1.17.\n",
    "在研究量化策略时，各只股票缩写以字符串形式保存在一个list中，如：close_data = ['aaPL', 'Ibm', 'GM']，由于数据质量问题，该组股票名称大小写不统一，现需要将股票缩写调整为大写，则使用的字符串方法是（）？  \n",
    "A. str.isdigit()  \n",
    "B. str.upper()  \n",
    "C. str.lower()  \n",
    "D. str.capitalize()  \n",
    "\n",
    "参考答案：B"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 21,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "False"
      ]
     },
     "execution_count": 21,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 选项A\n",
    "'aaPL'.isdigit()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 22,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'AAPL'"
      ]
     },
     "execution_count": 22,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 选项B\n",
    "'aaPL'.upper()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 23,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'aapl'"
      ]
     },
     "execution_count": 23,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 选项C\n",
    "'aaPL'.lower()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 24,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'Aapl'"
      ]
     },
     "execution_count": 24,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 选项D\n",
    "'aaPL'.capitalize()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 1.17.1. 知识拓展"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    ".isdigit方法：判断字符串是否全部为十进制数字"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 25,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "True"
      ]
     },
     "execution_count": 25,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "'12323'.isdigit()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 26,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "False"
      ]
     },
     "execution_count": 26,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 含字母\n",
    "'11212a'.isdigit()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 27,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "a = '11212a'"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 28,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "True"
      ]
     },
     "execution_count": 28,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a.isalnum()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 29,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "False"
      ]
     },
     "execution_count": 29,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 含标点\n",
    "'12121.121212'.isdigit()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    ".isspace()方法：判断字符串是否为空格"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 30,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "True"
      ]
     },
     "execution_count": 30,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "'    '.isspace()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 31,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "False"
      ]
     },
     "execution_count": 31,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "'abcd ABCD'.isspace()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 32,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "a = '  11212a  '"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 33,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'  11212a  '"
      ]
     },
     "execution_count": 33,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 34,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'11212a  '"
      ]
     },
     "execution_count": 34,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a.lstrip()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 35,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'  11212a'"
      ]
     },
     "execution_count": 35,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a.rstrip()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 36,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'11212a'"
      ]
     },
     "execution_count": 36,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a.strip()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "a."
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 1.19. \n",
    "当try语句中没有出现异常，以下一定不会执行的语句是（）？  \n",
    "A.  try  \n",
    "B.  except  \n",
    "C.  finally  \n",
    "D.  else  \n",
    "\n",
    "参考答案：B"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 37,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "try\n",
      "else\n",
      "finally\n"
     ]
    }
   ],
   "source": [
    "# 没有异常发生\n",
    "try:\n",
    "    print('try')\n",
    "except IndexError:\n",
    "    print('IndexError')\n",
    "else:\n",
    "    print('else')\n",
    "finally:\n",
    "    print('finally')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 38,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "try\n",
      "IndexError\n",
      "finally\n"
     ]
    }
   ],
   "source": [
    "# 有IndexError发生\n",
    "try:\n",
    "    print('try')\n",
    "    list_ = [1,2,3,4]\n",
    "    sub = list_[10]\n",
    "except IndexError:\n",
    "    print('IndexError')\n",
    "else:\n",
    "    print('else')\n",
    "finally:\n",
    "    print('finally')"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 1.20.\n",
    "下列哪个代码是进行除法求余数的运算符（）？  \n",
    "A. /  \n",
    "B. //  \n",
    "C. %  \n",
    "D. divmod(a,b)  \n",
    "\n",
    "参考答案：C"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 39,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "1.75"
      ]
     },
     "execution_count": 39,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 除法运算符\n",
    "7/4"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 40,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "1"
      ]
     },
     "execution_count": 40,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 除法后取整\n",
    "7//4"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 41,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "3"
      ]
     },
     "execution_count": 41,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 除法后取余数\n",
    "7%4"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 42,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "(1, 3)"
      ]
     },
     "execution_count": 42,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 函数，返回商和余数的元组\n",
    "divmod(7,4)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 1.20.2. 知识拓展"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "比较运算符"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 43,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "False"
      ]
     },
     "execution_count": 43,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "3 != 3"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 44,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "True"
      ]
     },
     "execution_count": 44,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "4 >= 3"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "身份运算符"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 45,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "True"
      ]
     },
     "execution_count": 45,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 内存是否指向同一地址\n",
    "3 is 3"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "赋值运算符"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 46,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "6"
      ]
     },
     "execution_count": 46,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "a = 3\n",
    "a += 3\n",
    "a"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "逻辑运算符"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 47,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "True"
      ]
     },
     "execution_count": 47,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "True and True"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 48,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "False"
      ]
     },
     "execution_count": 48,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "True and False"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "成员运算符"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 49,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "True"
      ]
     },
     "execution_count": 49,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "'a' in 'abc'"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": []
  }
 ],
 "metadata": {
  "kernelspec": {
   "display_name": "Python 3",
   "language": "python",
   "name": "python3"
  },
  "language_info": {
   "codemirror_mode": {
    "name": "ipython",
    "version": 3
   },
   "file_extension": ".py",
   "mimetype": "text/x-python",
   "name": "python",
   "nbconvert_exporter": "python",
   "pygments_lexer": "ipython3",
   "version": "3.6.1"
  },
  "toc": {
   "nav_menu": {},
   "number_sections": false,
   "sideBar": true,
   "skip_h1_title": true,
   "toc_cell": false,
   "toc_position": {},
   "toc_section_display": "block",
   "toc_window_display": false
  }
 },
 "nbformat": 4,
 "nbformat_minor": 2
}







aqf14.2.ipynb

{
 "cells": [
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "# 多选题"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 2.4. \n",
    "AQF，某量化基金经理，在进行蒙特卡洛模拟时想要产生500行10列服从标准正态分布的随机数，以下选项正确的是（）？  \n",
    "A.  random.random(size=(500, 10))  \n",
    "B.  numpy.random.randn(500, 10)  \n",
    "C.  numpy.random.normal(size=(500, 10))  \n",
    "D.  numpy.random.sample(size=(500, 10))  \n",
    "E.  numpy.random.exponential(size=(500, 10))  \n",
    "\n",
    "参考答案：BC"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import random \n",
    "import numpy as np"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "help(random.random)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "# 产生一个随机数\n",
    "random.random()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "scrolled": true
   },
   "outputs": [],
   "source": [
    "help(np.random.randn)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "np.random.randn(500,10)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "np.random.normal(size=(500,10))"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "scrolled": false
   },
   "outputs": [],
   "source": [
    "# 连续均匀分布\n",
    "help(np.random.sample)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "np.random.standard_normal()"
   ]
  },
  {
   "attachments": {
    "image.png": {
     "image/png": ""
    }
   },
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 2.7. \n",
    "假设当前有600001, 600002两只股票的ROE数据如下：\n",
    "![image.png](attachment:image.png)\n",
    "\n",
    "如果将两个储存数据的DataFrame以日期为参照进行横向并集合并，则使用的代码应为（）？  \n",
    "A. pd.concat(df1, df2, axis=1)  \n",
    "B. pd.concat([df1, df2], axis=1)  \n",
    "C. pd.concat([df1, df2])   \n",
    "D. pd.concat(df1, df2)  \n",
    "E. pd.merge(df1, df2, left_index=True, right_index=True, how='outer')  \n",
    "\n",
    "参考答案：BE"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 1,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import pandas as pd\n",
    "\n",
    "df1 = pd.DataFrame(\n",
    "    [0.01, 0.05, 0.20],\n",
    "    columns=['600001',],\n",
    "    index=['2017-03-31', '2017-06-30', '2017-12-30']\n",
    ")\n",
    "df2 = pd.DataFrame(\n",
    "    [0.04, 0.02, -0.01],\n",
    "    columns=['600002',],\n",
    "    index=['2017-03-31', '2017-09-30', '2017-12-30']\n",
    ")"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 2,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>600001</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2017-03-31</th>\n",
       "      <td>0.01</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-06-30</th>\n",
       "      <td>0.05</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-12-30</th>\n",
       "      <td>0.20</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "            600001\n",
       "2017-03-31    0.01\n",
       "2017-06-30    0.05\n",
       "2017-12-30    0.20"
      ]
     },
     "execution_count": 2,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df1"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 3,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>600002</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2017-03-31</th>\n",
       "      <td>0.04</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-09-30</th>\n",
       "      <td>0.02</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-12-30</th>\n",
       "      <td>-0.01</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "            600002\n",
       "2017-03-31    0.04\n",
       "2017-09-30    0.02\n",
       "2017-12-30   -0.01"
      ]
     },
     "execution_count": 3,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df2"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 6,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>600001</th>\n",
       "      <th>600002</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2017-03-31</th>\n",
       "      <td>0.01</td>\n",
       "      <td>0.04</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-06-30</th>\n",
       "      <td>0.05</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-09-30</th>\n",
       "      <td>NaN</td>\n",
       "      <td>0.02</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-12-30</th>\n",
       "      <td>0.20</td>\n",
       "      <td>-0.01</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "            600001  600002\n",
       "2017-03-31    0.01    0.04\n",
       "2017-06-30    0.05     NaN\n",
       "2017-09-30     NaN    0.02\n",
       "2017-12-30    0.20   -0.01"
      ]
     },
     "execution_count": 6,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 选项A\n",
    "pd.concat(df1, df2, axis=1)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 7,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>600001</th>\n",
       "      <th>600002</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2017-03-31</th>\n",
       "      <td>0.01</td>\n",
       "      <td>0.04</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-06-30</th>\n",
       "      <td>0.05</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-09-30</th>\n",
       "      <td>NaN</td>\n",
       "      <td>0.02</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-12-30</th>\n",
       "      <td>0.20</td>\n",
       "      <td>-0.01</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "            600001  600002\n",
       "2017-03-31    0.01    0.04\n",
       "2017-06-30    0.05     NaN\n",
       "2017-09-30     NaN    0.02\n",
       "2017-12-30    0.20   -0.01"
      ]
     },
     "execution_count": 7,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 选项B\n",
    "# 横向拼接，结果默认取并集\n",
    "pd.concat([df1, df2], axis=1)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 8,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>600001</th>\n",
       "      <th>600002</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2017-03-31</th>\n",
       "      <td>0.01</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-06-30</th>\n",
       "      <td>0.05</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-12-30</th>\n",
       "      <td>0.20</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-03-31</th>\n",
       "      <td>NaN</td>\n",
       "      <td>0.04</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-09-30</th>\n",
       "      <td>NaN</td>\n",
       "      <td>0.02</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-12-30</th>\n",
       "      <td>NaN</td>\n",
       "      <td>-0.01</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "            600001  600002\n",
       "2017-03-31    0.01     NaN\n",
       "2017-06-30    0.05     NaN\n",
       "2017-12-30    0.20     NaN\n",
       "2017-03-31     NaN    0.04\n",
       "2017-09-30     NaN    0.02\n",
       "2017-12-30     NaN   -0.01"
      ]
     },
     "execution_count": 8,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 选项C\n",
    "# 纵向拼接（注意两个DataFrame列名不同时拼接方式）\n",
    "pd.concat([df1,df2])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 9,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "ename": "TypeError",
     "evalue": "first argument must be an iterable of pandas objects, you passed an object of type \"DataFrame\"",
     "output_type": "error",
     "traceback": [
      "\u001b[1;31m---------------------------------------------------------------------------\u001b[0m",
      "\u001b[1;31mTypeError\u001b[0m                                 Traceback (most recent call last)",
      "\u001b[1;32m<ipython-input-9-8c4812c5a5f5>\u001b[0m in \u001b[0;36m<module>\u001b[1;34m()\u001b[0m\n\u001b[0;32m      1\u001b[0m \u001b[1;31m# 选项D\u001b[0m\u001b[1;33m\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[1;32m----> 2\u001b[1;33m \u001b[0mpd\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mconcat\u001b[0m\u001b[1;33m(\u001b[0m\u001b[0mdf1\u001b[0m\u001b[1;33m,\u001b[0m \u001b[0mdf2\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0m",
      "\u001b[1;32mC:\\Users\\17542\\Anaconda3\\lib\\site-packages\\pandas\\core\\reshape\\concat.py\u001b[0m in \u001b[0;36mconcat\u001b[1;34m(objs, axis, join, join_axes, ignore_index, keys, levels, names, verify_integrity, copy)\u001b[0m\n\u001b[0;32m    204\u001b[0m                        \u001b[0mkeys\u001b[0m\u001b[1;33m=\u001b[0m\u001b[0mkeys\u001b[0m\u001b[1;33m,\u001b[0m \u001b[0mlevels\u001b[0m\u001b[1;33m=\u001b[0m\u001b[0mlevels\u001b[0m\u001b[1;33m,\u001b[0m \u001b[0mnames\u001b[0m\u001b[1;33m=\u001b[0m\u001b[0mnames\u001b[0m\u001b[1;33m,\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0;32m    205\u001b[0m                        \u001b[0mverify_integrity\u001b[0m\u001b[1;33m=\u001b[0m\u001b[0mverify_integrity\u001b[0m\u001b[1;33m,\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[1;32m--> 206\u001b[1;33m                        copy=copy)\n\u001b[0m\u001b[0;32m    207\u001b[0m     \u001b[1;32mreturn\u001b[0m \u001b[0mop\u001b[0m\u001b[1;33m.\u001b[0m\u001b[0mget_result\u001b[0m\u001b[1;33m(\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0;32m    208\u001b[0m \u001b[1;33m\u001b[0m\u001b[0m\n",
      "\u001b[1;32mC:\\Users\\17542\\Anaconda3\\lib\\site-packages\\pandas\\core\\reshape\\concat.py\u001b[0m in \u001b[0;36m__init__\u001b[1;34m(self, objs, axis, join, join_axes, keys, levels, names, ignore_index, verify_integrity, copy)\u001b[0m\n\u001b[0;32m    219\u001b[0m             raise TypeError('first argument must be an iterable of pandas '\n\u001b[0;32m    220\u001b[0m                             \u001b[1;34m'objects, you passed an object of type '\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[1;32m--> 221\u001b[1;33m                             '\"{0}\"'.format(type(objs).__name__))\n\u001b[0m\u001b[0;32m    222\u001b[0m \u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0;32m    223\u001b[0m         \u001b[1;32mif\u001b[0m \u001b[0mjoin\u001b[0m \u001b[1;33m==\u001b[0m \u001b[1;34m'outer'\u001b[0m\u001b[1;33m:\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n",
      "\u001b[1;31mTypeError\u001b[0m: first argument must be an iterable of pandas objects, you passed an object of type \"DataFrame\""
     ]
    }
   ],
   "source": [
    "# 选项D\n",
    "pd.concat(df1, df2)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 10,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>600001</th>\n",
       "      <th>600002</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2017-03-31</th>\n",
       "      <td>0.01</td>\n",
       "      <td>0.04</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-06-30</th>\n",
       "      <td>0.05</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-09-30</th>\n",
       "      <td>NaN</td>\n",
       "      <td>0.02</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-12-30</th>\n",
       "      <td>0.20</td>\n",
       "      <td>-0.01</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "            600001  600002\n",
       "2017-03-31    0.01    0.04\n",
       "2017-06-30    0.05     NaN\n",
       "2017-09-30     NaN    0.02\n",
       "2017-12-30    0.20   -0.01"
      ]
     },
     "execution_count": 10,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 选项E\n",
    "# 合并时参照左右两个DataFrame的index，合并方式为默认取交集\n",
    "pd.merge(df1, df2, left_index=True, right_index=True, how='outer')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "help(pd.merge)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### 2.7.1. 知识点"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "pd.concat(objs, axis=0, join='outer')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 12,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>600001</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2017-03-31</th>\n",
       "      <td>0.01</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-06-30</th>\n",
       "      <td>0.05</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-12-30</th>\n",
       "      <td>0.20</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "            600001\n",
       "2017-03-31    0.01\n",
       "2017-06-30    0.05\n",
       "2017-12-30    0.20"
      ]
     },
     "execution_count": 12,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df1"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 13,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>600002</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2017-03-31</th>\n",
       "      <td>0.04</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-09-30</th>\n",
       "      <td>0.02</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-12-30</th>\n",
       "      <td>-0.01</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "            600002\n",
       "2017-03-31    0.04\n",
       "2017-09-30    0.02\n",
       "2017-12-30   -0.01"
      ]
     },
     "execution_count": 13,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df2"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 14,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>600001</th>\n",
       "      <th>600002</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2017-03-31</th>\n",
       "      <td>0.01</td>\n",
       "      <td>0.04</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2017-12-30</th>\n",
       "      <td>0.20</td>\n",
       "      <td>-0.01</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "            600001  600002\n",
       "2017-03-31    0.01    0.04\n",
       "2017-12-30    0.20   -0.01"
      ]
     },
     "execution_count": 14,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 横向拼接，结果取交集\n",
    "pd.concat([df1,df2], axis=1, join='inner')"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "pd.merge(left, right, how='inner', on=None, left_on=None, right_on=None, left_index=False, right_index=False)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 20,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import pandas as pd\n",
    "df_left = pd.DataFrame(\n",
    "    [['600001', 10],\n",
    "     ['600002', 15],\n",
    "     ['600003', 20]],\n",
    "    columns=['code1', 'pe']\n",
    ")\n",
    "df_right = pd.DataFrame(\n",
    "    [['600001', 0.05],\n",
    "     ['600002', 0.03],\n",
    "     ['600004', 0.07]],\n",
    "    columns=['code2', 'roe']\n",
    ")"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 21,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>code1</th>\n",
       "      <th>pe</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>600001</td>\n",
       "      <td>10</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>600002</td>\n",
       "      <td>15</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>600003</td>\n",
       "      <td>20</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "    code1  pe\n",
       "0  600001  10\n",
       "1  600002  15\n",
       "2  600003  20"
      ]
     },
     "execution_count": 21,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df_left"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 22,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>code2</th>\n",
       "      <th>roe</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>600001</td>\n",
       "      <td>0.05</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>600002</td>\n",
       "      <td>0.03</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>600004</td>\n",
       "      <td>0.07</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "    code2   roe\n",
       "0  600001  0.05\n",
       "1  600002  0.03\n",
       "2  600004  0.07"
      ]
     },
     "execution_count": 22,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df_right"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 24,
   "metadata": {},
   "outputs": [],
   "source": [
    "# 以左右两个DataFrame的code列作为合并参照，采用默认的交集方式进行操作\n",
    "pd.merge(df_left, df_right, left_on='code', right_on='code')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 19,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>code</th>\n",
       "      <th>pe</th>\n",
       "      <th>roe</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>600001</td>\n",
       "      <td>10</td>\n",
       "      <td>0.05</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>600002</td>\n",
       "      <td>15</td>\n",
       "      <td>0.03</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "     code  pe   roe\n",
       "0  600001  10  0.05\n",
       "1  600002  15  0.03"
      ]
     },
     "execution_count": 19,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "pd.merge(df_left, df_right)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 28,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>code1</th>\n",
       "      <th>pe</th>\n",
       "      <th>code2</th>\n",
       "      <th>roe</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>600001</td>\n",
       "      <td>10</td>\n",
       "      <td>600001</td>\n",
       "      <td>0.05</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>600002</td>\n",
       "      <td>15</td>\n",
       "      <td>600002</td>\n",
       "      <td>0.03</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "    code1  pe   code2   roe\n",
       "0  600001  10  600001  0.05\n",
       "1  600002  15  600002  0.03"
      ]
     },
     "execution_count": 28,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "pd.merge(df_left, df_right, left_on='code1', right_on='code2')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": []
  }
 ],
 "metadata": {
  "kernelspec": {
   "display_name": "Python 3",
   "language": "python",
   "name": "python3"
  },
  "language_info": {
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    "name": "ipython",
    "version": 3
   },
   "file_extension": ".py",
   "mimetype": "text/x-python",
   "name": "python",
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   "pygments_lexer": "ipython3",
   "version": "3.6.1"
  },
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   "number_sections": false,
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   "skip_h1_title": true,
   "toc_cell": false,
   "toc_position": {},
   "toc_section_display": "block",
   "toc_window_display": false
  }
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{
 "cells": [
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "# 解答题"
   ]
  },
  {
   "attachments": {
    "image.png": {
     "image/png": ""
    }
   },
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "## 3.1. \n",
    "已知某天股票市场横截面数据为DataFrame数据类型并命名为stock_data, 其index为股票代码，values为股票当天各因子数据，部分数据如下图。现希望打印输出该数据中股票的数量，所使用的代码是？\n",
    "\n",
    "![image.png](attachment:image.png)\n",
    "\n",
    "参考答案：\n",
    "len(stock_data)\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 2,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PE</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>600001</th>\n",
       "      <td>6.68</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>600004</th>\n",
       "      <td>21.75</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>600005</th>\n",
       "      <td>75.85</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>600006</th>\n",
       "      <td>66.71</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>600007</th>\n",
       "      <td>23.77</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "           PE\n",
       "600001   6.68\n",
       "600004  21.75\n",
       "600005  75.85\n",
       "600006  66.71\n",
       "600007  23.77"
      ]
     },
     "execution_count": 2,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "import pandas as pd\n",
    "stock_data = pd.DataFrame(\n",
    "    [6.68, 21.75, 75.85, 66.71, 23.77],\n",
    "    index=['600001', '600004', '600005', '600006', '600007'],\n",
    "    columns = ['PE']\n",
    ")\n",
    "stock_data"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 3,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "5"
      ]
     },
     "execution_count": 3,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 数据中股票数量\n",
    "len(stock_data)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 24,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "75.849999999999994"
      ]
     },
     "execution_count": 24,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "max(stock_data.PE)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 25,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'PE'"
      ]
     },
     "execution_count": 25,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "max(stock_data)      # 不是我们想要的内容"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 33,
   "metadata": {},
   "outputs": [],
   "source": [
    "stock_dict = {'600010':23.44, '002345':54.22, '002783':60}"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 34,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "{'002345': 54.22, '002783': 60, '600010': 23.44}"
      ]
     },
     "execution_count": 34,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "stock_dict"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 35,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'002345'"
      ]
     },
     "execution_count": 35,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "min(stock_dict)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 36,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "23.44"
      ]
     },
     "execution_count": 36,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "min(stock_dict.values())"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 3.1.1. 参考知识与拓展"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "数据类型创建"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 4,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "6"
      ]
     },
     "execution_count": 4,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "int(6.6)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 5,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'[1, 2, 3, 4]'"
      ]
     },
     "execution_count": 5,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "str([1,2,3,4])"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "四舍五入"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 6,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "6.12"
      ]
     },
     "execution_count": 6,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "round(6.1234567, 2)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "用于循环\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 7,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "(0, 'a')\n",
      "(1, 'b')\n",
      "(2, 'c')\n"
     ]
    }
   ],
   "source": [
    "for i in enumerate(['a', 'b', 'c']):\n",
    "    print(i)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 8,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "0 a\n",
      "1 b\n",
      "2 c\n"
     ]
    }
   ],
   "source": [
    "for i,j in enumerate(['a', 'b', 'c']):     # unpacked\n",
    "    print(i,j)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 9,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "1 a\n",
      "2 b\n",
      "3 c\n"
     ]
    }
   ],
   "source": [
    "for i,j in zip([1,2,3], ['a','b','c']):\n",
    "    print(i, j)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 14,
   "metadata": {},
   "outputs": [],
   "source": [
    "a = zip([1,2,3], ['a','b','c'])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 12,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "[(1, 'a'), (2, 'b'), (3, 'c')]"
      ]
     },
     "execution_count": 12,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "list(a)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 15,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "{1: 'a', 2: 'b', 3: 'c'}"
      ]
     },
     "execution_count": 15,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "dict(a)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 16,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "4\n",
      "3\n",
      "2\n",
      "1\n"
     ]
    }
   ],
   "source": [
    "# 反转\n",
    "for i in reversed([1,2,3,4]):\n",
    "    print(i)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "可用于替代循环"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 17,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "<map at 0x216d9fcdeb8>"
      ]
     },
     "execution_count": 17,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "map(str.upper, ['a', 'python', 'c++'])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 18,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "['A', 'PYTHON', 'C++']"
      ]
     },
     "execution_count": 18,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "list(map(str.upper, ['a', 'python', 'c++']))"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 19,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "<class 'pandas.core.frame.DataFrame'>\n",
      "Index: 5 entries, 600001 to 600007\n",
      "Data columns (total 1 columns):\n",
      "PE    5 non-null float64\n",
      "dtypes: float64(1)\n",
      "memory usage: 80.0+ bytes\n"
     ]
    }
   ],
   "source": [
    "stock_data.info()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 20,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PE</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>600001</th>\n",
       "      <td>6.68</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>600004</th>\n",
       "      <td>21.75</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>600005</th>\n",
       "      <td>75.85</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>600006</th>\n",
       "      <td>66.71</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>600007</th>\n",
       "      <td>23.77</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "           PE\n",
       "600001   6.68\n",
       "600004  21.75\n",
       "600005  75.85\n",
       "600006  66.71\n",
       "600007  23.77"
      ]
     },
     "execution_count": 20,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "stock_data.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 21,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "Index(['600001', '600004', '600005', '600006', '600007'], dtype='object')"
      ]
     },
     "execution_count": 21,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "stock_data.index"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 22,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "Index(['PE'], dtype='object')"
      ]
     },
     "execution_count": 22,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "stock_data.columns"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "## 3.2.\n",
    "已知某只银行股票2016年10月1日至2016年10月31日的每日收盘价数据：\n",
    "{'2016/10/10':12.57, '2016/10/11':12.58, '2016/10/12':12.53, '2016/10/13':12.47, '2016/10/14':12.51, '2016/10/17':12.35, '2016/10/18':12.41, '2016/10/19':12.35, '2016/10/20':12.37, '2016/10/21':12.38, '2016/10/24':12.59, '2016/10/25':12.41, '2016/10/26':12.39, '2016/10/27':12.26, '2016/10/28':12.32, '2016/10/31':12.35}\n",
    "\n",
    "请使用Pandas的Series数据结构编写程序计算并打印输出该股票在该段时间的5日移动平均线数据。\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 参考答案"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 37,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "2016/10/10       NaN\n",
      "2016/10/11       NaN\n",
      "2016/10/12       NaN\n",
      "2016/10/13       NaN\n",
      "2016/10/14    12.532\n",
      "2016/10/17    12.488\n",
      "2016/10/18    12.454\n",
      "2016/10/19    12.418\n",
      "2016/10/20    12.398\n",
      "2016/10/21    12.372\n",
      "2016/10/24    12.420\n",
      "2016/10/25    12.420\n",
      "2016/10/26    12.428\n",
      "2016/10/27    12.406\n",
      "2016/10/28    12.394\n",
      "2016/10/31    12.346\n",
      "dtype: float64\n"
     ]
    }
   ],
   "source": [
    "import pandas as pd\n",
    "data = pd.Series(\n",
    "    {'2016/10/10':12.57, '2016/10/11':12.58, '2016/10/12':12.53, \n",
    "     '2016/10/13':12.47, '2016/10/14':12.51, '2016/10/17':12.35, \n",
    "     '2016/10/18':12.41, '2016/10/19':12.35, '2016/10/20':12.37, \n",
    "     '2016/10/21':12.38, '2016/10/24':12.59, '2016/10/25':12.41, \n",
    "     '2016/10/26':12.39, '2016/10/27':12.26, '2016/10/28':12.32, \n",
    "     '2016/10/31':12.35}\n",
    ")\n",
    "print(data.rolling(5).mean())"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 38,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "Rolling [window=5,center=False,axis=0]"
      ]
     },
     "execution_count": 38,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 返回rolling对象\n",
    "data.rolling(5)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 42,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2016/10/10      NaN\n",
       "2016/10/11      NaN\n",
       "2016/10/12      NaN\n",
       "2016/10/13      NaN\n",
       "2016/10/14    12.47\n",
       "2016/10/17    12.35\n",
       "2016/10/18    12.35\n",
       "2016/10/19    12.35\n",
       "2016/10/20    12.35\n",
       "2016/10/21    12.35\n",
       "2016/10/24    12.35\n",
       "2016/10/25    12.35\n",
       "2016/10/26    12.37\n",
       "2016/10/27    12.26\n",
       "2016/10/28    12.26\n",
       "2016/10/31    12.26\n",
       "dtype: float64"
      ]
     },
     "execution_count": 42,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data.rolling(5).min()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 39,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "rolling_instance = data.rolling(5)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "常用apply_function"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 40,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2016/10/10      NaN\n",
       "2016/10/11      NaN\n",
       "2016/10/12      NaN\n",
       "2016/10/13      NaN\n",
       "2016/10/14    62.66\n",
       "2016/10/17    62.44\n",
       "2016/10/18    62.27\n",
       "2016/10/19    62.09\n",
       "2016/10/20    61.99\n",
       "2016/10/21    61.86\n",
       "2016/10/24    62.10\n",
       "2016/10/25    62.10\n",
       "2016/10/26    62.14\n",
       "2016/10/27    62.03\n",
       "2016/10/28    61.97\n",
       "2016/10/31    61.73\n",
       "dtype: float64"
      ]
     },
     "execution_count": 40,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 滚动求和\n",
    "rolling_instance.sum()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 41,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2016/10/10         NaN\n",
       "2016/10/11         NaN\n",
       "2016/10/12         NaN\n",
       "2016/10/13         NaN\n",
       "2016/10/14    0.044944\n",
       "2016/10/17    0.086718\n",
       "2016/10/18    0.074027\n",
       "2016/10/19    0.071554\n",
       "2016/10/20    0.067231\n",
       "2016/10/21    0.024900\n",
       "2016/10/24    0.097468\n",
       "2016/10/25    0.097468\n",
       "2016/10/26    0.091761\n",
       "2016/10/27    0.118448\n",
       "2016/10/28    0.124619\n",
       "2016/10/31    0.059414\n",
       "dtype: float64"
      ]
     },
     "execution_count": 41,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 滚动求标准差\n",
    "rolling_instance.std()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    ".apply()方法使用自定义函数"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 43,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 定义一个函数计算窗口期第一天和最后一天的均值\n",
    "def self_function(arr):\n",
    "    return (arr[0] + arr[-1])/2"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "# 使用.apply方法应用自定义函数\n",
    "rolling_instance.apply(self_function)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 44,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2016/10/10       NaN\n",
       "2016/10/11       NaN\n",
       "2016/10/12       NaN\n",
       "2016/10/13       NaN\n",
       "2016/10/14    12.540\n",
       "2016/10/17    12.465\n",
       "2016/10/18    12.470\n",
       "2016/10/19    12.410\n",
       "2016/10/20    12.440\n",
       "2016/10/21    12.365\n",
       "2016/10/24    12.500\n",
       "2016/10/25    12.380\n",
       "2016/10/26    12.380\n",
       "2016/10/27    12.320\n",
       "2016/10/28    12.455\n",
       "2016/10/31    12.380\n",
       "dtype: float64"
      ]
     },
     "execution_count": 44,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data.rolling(5).apply(self_function)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 45,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import talib as ta"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 46,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2016/10/10    12.57\n",
       "2016/10/11    12.58\n",
       "2016/10/12    12.53\n",
       "2016/10/13    12.47\n",
       "2016/10/14    12.51\n",
       "2016/10/17    12.35\n",
       "2016/10/18    12.41\n",
       "2016/10/19    12.35\n",
       "2016/10/20    12.37\n",
       "2016/10/21    12.38\n",
       "2016/10/24    12.59\n",
       "2016/10/25    12.41\n",
       "2016/10/26    12.39\n",
       "2016/10/27    12.26\n",
       "2016/10/28    12.32\n",
       "2016/10/31    12.35\n",
       "dtype: float64"
      ]
     },
     "execution_count": 46,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 47,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2016/10/10       NaN\n",
       "2016/10/11       NaN\n",
       "2016/10/12       NaN\n",
       "2016/10/13       NaN\n",
       "2016/10/14    12.532\n",
       "2016/10/17    12.488\n",
       "2016/10/18    12.454\n",
       "2016/10/19    12.418\n",
       "2016/10/20    12.398\n",
       "2016/10/21    12.372\n",
       "2016/10/24    12.420\n",
       "2016/10/25    12.420\n",
       "2016/10/26    12.428\n",
       "2016/10/27    12.406\n",
       "2016/10/28    12.394\n",
       "2016/10/31    12.346\n",
       "dtype: float64"
      ]
     },
     "execution_count": 47,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data.rolling(5).mean()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 51,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import numpy as np"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 52,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([    nan,     nan,     nan,     nan,  12.532,  12.488,  12.454,\n",
       "        12.418,  12.398,  12.372,  12.42 ,  12.42 ,  12.428,  12.406,\n",
       "        12.394,  12.346])"
      ]
     },
     "execution_count": 52,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "ta.MA(np.array(data), timeperiod=5)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 54,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([    nan,     nan,     nan,     nan,  12.532,  12.488,  12.454,\n",
       "        12.418,  12.398,  12.372,  12.42 ,  12.42 ,  12.428,  12.406,\n",
       "        12.394,  12.346])"
      ]
     },
     "execution_count": 54,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "ta.MA(data.values, timeperiod=5)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 48,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Help on built-in function MA in module talib.func:\n",
      "\n",
      "MA(...)\n",
      "    MA(real[, timeperiod=?, matype=?])\n",
      "    \n",
      "    Moving average (Overlap Studies)\n",
      "    \n",
      "    Inputs:\n",
      "        real: (any ndarray)\n",
      "    Parameters:\n",
      "        timeperiod: 30\n",
      "        matype: 0 (Simple Moving Average)\n",
      "    Outputs:\n",
      "        real\n",
      "\n"
     ]
    }
   ],
   "source": [
    "help(ta.MA)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 59,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([         nan,          nan,          nan,          nan,\n",
       "                nan,          nan,          nan,          nan,\n",
       "                nan,          nan,          nan,          nan,\n",
       "                nan,          nan,  38.31775701,  40.12561061])"
      ]
     },
     "execution_count": 59,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "ta.RSI(data.values)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 57,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Help on built-in function MACD in module talib.func:\n",
      "\n",
      "MACD(...)\n",
      "    MACD(real[, fastperiod=?, slowperiod=?, signalperiod=?])\n",
      "    \n",
      "    Moving Average Convergence/Divergence (Momentum Indicators)\n",
      "    \n",
      "    Inputs:\n",
      "        real: (any ndarray)\n",
      "    Parameters:\n",
      "        fastperiod: 12\n",
      "        slowperiod: 26\n",
      "        signalperiod: 9\n",
      "    Outputs:\n",
      "        macd\n",
      "        macdsignal\n",
      "        macdhist\n",
      "\n"
     ]
    }
   ],
   "source": [
    "help(ta.MACD,)"
   ]
  },
  {
   "attachments": {
    "image.png": {
     "image/png": ""
    }
   },
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 3.3 \n",
    "3.3 多因子策略是量化交易策略中最为常见的策略之一，李明，AQF，某量化基金经理，正在执行多因子选股策略，已知df为pandas.DataFrame数据，部分数据如下图：\n",
    "\n",
    "\n",
    "\n",
    "![image.png](attachment:image.png)\n",
    "\n",
    "\n",
    "现要筛选出PE<=20且LCAP>=20且LCAP<=25的股票代码，请编写相应代码，并将结果储存在chosen_stock_codes变量中。  \n",
    "参考答案：  \n",
    "```\n",
    "chosen_stock_codes = df[\n",
    "    (df.PE<=20) \n",
    "    & (df.LCAP>=20) \n",
    "    & (df.LCAP<=25)\n",
    "].index\n",
    "\n",
    "```"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 60,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "import pandas as pd\n",
    "df = pd.DataFrame(\n",
    "    [[25.4104, 7.3031, 0.9322],\n",
    "     [25.1213, 5.9634, 0.9236],\n",
    "     [20.7556, 311.7743, 1.0415],\n",
    "     [21.4881, 335.2434, 0.9438],\n",
    "     [22.4981, 92826, 0.8973]],\n",
    "    index=['000001', '000002', '000004', '000005', '000006'],\n",
    "    columns=['LCAP', 'PE', 'REVS20'],\n",
    ")"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 62,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>LCAP</th>\n",
       "      <th>PE</th>\n",
       "      <th>REVS20</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>000001</th>\n",
       "      <td>25.4104</td>\n",
       "      <td>7.3031</td>\n",
       "      <td>0.9322</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>000002</th>\n",
       "      <td>25.1213</td>\n",
       "      <td>5.9634</td>\n",
       "      <td>0.9236</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>000004</th>\n",
       "      <td>20.7556</td>\n",
       "      <td>311.7743</td>\n",
       "      <td>1.0415</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>000005</th>\n",
       "      <td>21.4881</td>\n",
       "      <td>335.2434</td>\n",
       "      <td>0.9438</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>000006</th>\n",
       "      <td>22.4981</td>\n",
       "      <td>92826.0000</td>\n",
       "      <td>0.8973</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "           LCAP          PE  REVS20\n",
       "000001  25.4104      7.3031  0.9322\n",
       "000002  25.1213      5.9634  0.9236\n",
       "000004  20.7556    311.7743  1.0415\n",
       "000005  21.4881    335.2434  0.9438\n",
       "000006  22.4981  92826.0000  0.8973"
      ]
     },
     "execution_count": 62,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 64,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "Index(['000001', '000002'], dtype='object')"
      ]
     },
     "execution_count": 64,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "chosen_stock_codes = df[\n",
    "    (df.PE<=20)\n",
    "    & (df.LCAP>=20)\n",
    "    & (df.LCAP<=30)\n",
    "].index\n",
    "chosen_stock_codes"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 3.3.1. 知识点"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "bool型索引"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 65,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2018-01-01    10\n",
       "2018-01-02    11\n",
       "2018-01-03    12\n",
       "2018-01-04    13\n",
       "2018-01-05    14\n",
       "Freq: D, dtype: int64"
      ]
     },
     "execution_count": 65,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "close_data = pd.Series(\n",
    "    [10, 11, 12, 13, 14],\n",
    "    index=pd.date_range('2018-01-01', periods=5)\n",
    ")\n",
    "close_data"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 66,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2018-01-01    False\n",
       "2018-01-02    False\n",
       "2018-01-03    False\n",
       "2018-01-04     True\n",
       "2018-01-05     True\n",
       "Freq: D, dtype: bool"
      ]
     },
     "execution_count": 66,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "close_data>12"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 68,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 创建一个由bool型数据组成的list\n",
    "bool_list = [False, False, False, True, True]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 67,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2018-01-04    13\n",
       "2018-01-05    14\n",
       "Freq: D, dtype: int64"
      ]
     },
     "execution_count": 67,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 使用close_data>12进行索引\n",
    "close_data[close_data>12]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 69,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2018-01-04    13\n",
       "2018-01-05    14\n",
       "Freq: D, dtype: int64"
      ]
     },
     "execution_count": 69,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 使用bool数据组成的list进行索引，与前一cell索引效果相同\n",
    "close_data[bool_list]"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "对pandas.DataFrame使用bool索引"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 70,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PE</th>\n",
       "      <th>ROE</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>000001</th>\n",
       "      <td>10</td>\n",
       "      <td>0.05</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>000002</th>\n",
       "      <td>15</td>\n",
       "      <td>0.03</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>000003</th>\n",
       "      <td>20</td>\n",
       "      <td>-0.10</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>000004</th>\n",
       "      <td>15</td>\n",
       "      <td>0.07</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "        PE   ROE\n",
       "000001  10  0.05\n",
       "000002  15  0.03\n",
       "000003  20 -0.10\n",
       "000004  15  0.07"
      ]
     },
     "execution_count": 70,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "stock_base_data = pd.DataFrame(\n",
    "    [[10, 0.05],\n",
    "     [15, 0.03],\n",
    "     [20, -0.1],\n",
    "     [15, 0.07]],\n",
    "    index=['000001', '000002', '000003', '000004'],\n",
    "    columns=['PE', 'ROE'],\n",
    ")\n",
    "stock_base_data"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 71,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "000001    False\n",
       "000002     True\n",
       "000003     True\n",
       "000004     True\n",
       "Name: PE, dtype: bool"
      ]
     },
     "execution_count": 71,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "stock_base_data['PE']>10"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 72,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "000001     True\n",
       "000002     True\n",
       "000003    False\n",
       "000004     True\n",
       "Name: ROE, dtype: bool"
      ]
     },
     "execution_count": 72,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "stock_base_data['ROE']>0"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 73,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "000001    False\n",
       "000002     True\n",
       "000003    False\n",
       "000004     True\n",
       "dtype: bool"
      ]
     },
     "execution_count": 73,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 注意此处预算要用逻辑运算符\n",
    "(stock_base_data['PE']>10) & (stock_base_data['ROE']>0)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 75,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "ename": "ValueError",
     "evalue": "The truth value of a Series is ambiguous. Use a.empty, a.bool(), a.item(), a.any() or a.all().",
     "output_type": "error",
     "traceback": [
      "\u001b[1;31m---------------------------------------------------------------------------\u001b[0m",
      "\u001b[1;31mValueError\u001b[0m                                Traceback (most recent call last)",
      "\u001b[1;32m<ipython-input-75-87631c4ae556>\u001b[0m in \u001b[0;36m<module>\u001b[1;34m()\u001b[0m\n\u001b[1;32m----> 1\u001b[1;33m \u001b[1;33m(\u001b[0m\u001b[0mstock_base_data\u001b[0m\u001b[1;33m[\u001b[0m\u001b[1;34m'PE'\u001b[0m\u001b[1;33m]\u001b[0m\u001b[1;33m>\u001b[0m\u001b[1;36m10\u001b[0m\u001b[1;33m)\u001b[0m \u001b[1;32mand\u001b[0m \u001b[1;33m(\u001b[0m\u001b[0mstock_base_data\u001b[0m\u001b[1;33m[\u001b[0m\u001b[1;34m'ROE'\u001b[0m\u001b[1;33m]\u001b[0m\u001b[1;33m>\u001b[0m\u001b[1;36m0\u001b[0m\u001b[1;33m)\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0m",
      "\u001b[1;32mC:\\Users\\17542\\Anaconda3\\lib\\site-packages\\pandas\\core\\generic.py\u001b[0m in \u001b[0;36m__nonzero__\u001b[1;34m(self)\u001b[0m\n\u001b[0;32m    951\u001b[0m         raise ValueError(\"The truth value of a {0} is ambiguous. \"\n\u001b[0;32m    952\u001b[0m                          \u001b[1;34m\"Use a.empty, a.bool(), a.item(), a.any() or a.all().\"\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n\u001b[1;32m--> 953\u001b[1;33m                          .format(self.__class__.__name__))\n\u001b[0m\u001b[0;32m    954\u001b[0m \u001b[1;33m\u001b[0m\u001b[0m\n\u001b[0;32m    955\u001b[0m     \u001b[0m__bool__\u001b[0m \u001b[1;33m=\u001b[0m \u001b[0m__nonzero__\u001b[0m\u001b[1;33m\u001b[0m\u001b[0m\n",
      "\u001b[1;31mValueError\u001b[0m: The truth value of a Series is ambiguous. Use a.empty, a.bool(), a.item(), a.any() or a.all()."
     ]
    }
   ],
   "source": [
    "(stock_base_data['PE']>10) and (stock_base_data['ROE']>0)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 77,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PE</th>\n",
       "      <th>ROE</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>000002</th>\n",
       "      <td>15</td>\n",
       "      <td>0.03</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>000004</th>\n",
       "      <td>15</td>\n",
       "      <td>0.07</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "        PE   ROE\n",
       "000002  15  0.03\n",
       "000004  15  0.07"
      ]
     },
     "execution_count": 77,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "stock_base_data[(stock_base_data['PE']>10) & (stock_base_data['ROE']>0)]"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "逻辑运算符\n",
    "and --- &\n",
    "or --- |"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 78,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "False"
      ]
     },
     "execution_count": 78,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "True & False"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 79,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "True"
      ]
     },
     "execution_count": 79,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "True | False"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "## 3.5. \n",
    "已知data.txt文件中存储数据如下：  \n",
    "date,open,close,high,low,volume,code  \n",
    "2015-04-10,10.806,11.236,11.261,10.742,4515434.0,600000  \n",
    "2015-04-13,11.531,11.556,11.845,11.293,5814065.0,600000  \n",
    "2015-04-14,11.556,11.466,11.563,11.255,3728370.0,600000  \n",
    "……  \n",
    "……  \n",
    "请写一段代码将文件中的数据读入一个pandas.DataFrame中并设置日期列为index。\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 84,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 参考答案\n",
    "import pandas as pd\n",
    "df = pd.read_csv('data.txt', index_col=0)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 85,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>open</th>\n",
       "      <th>close</th>\n",
       "      <th>high</th>\n",
       "      <th>low</th>\n",
       "      <th>volume</th>\n",
       "      <th>code</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>date</th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2015-04-10</th>\n",
       "      <td>10.806</td>\n",
       "      <td>11.236</td>\n",
       "      <td>11.261</td>\n",
       "      <td>10.742</td>\n",
       "      <td>4515434.0</td>\n",
       "      <td>600000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2015-04-13</th>\n",
       "      <td>11.531</td>\n",
       "      <td>11.556</td>\n",
       "      <td>11.845</td>\n",
       "      <td>11.293</td>\n",
       "      <td>5814065.0</td>\n",
       "      <td>600000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2015-04-14</th>\n",
       "      <td>11.556</td>\n",
       "      <td>11.466</td>\n",
       "      <td>11.563</td>\n",
       "      <td>11.255</td>\n",
       "      <td>3728370.0</td>\n",
       "      <td>600000</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "              open   close    high     low     volume    code\n",
       "date                                                         \n",
       "2015-04-10  10.806  11.236  11.261  10.742  4515434.0  600000\n",
       "2015-04-13  11.531  11.556  11.845  11.293  5814065.0  600000\n",
       "2015-04-14  11.556  11.466  11.563  11.255  3728370.0  600000"
      ]
     },
     "execution_count": 85,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 3.5.1. 知识点"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "pd.read_csv函数"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 86,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>date,open,close,high,low,volume,code</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>2015-04-10,10.806,11.236,11.261,10.742,4515434...</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>2015-04-13,11.531,11.556,11.845,11.293,5814065...</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>2015-04-14,11.556,11.466,11.563,11.255,3728370...</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "                date,open,close,high,low,volume,code\n",
       "0  2015-04-10,10.806,11.236,11.261,10.742,4515434...\n",
       "1  2015-04-13,11.531,11.556,11.845,11.293,5814065...\n",
       "2  2015-04-14,11.556,11.466,11.563,11.255,3728370..."
      ]
     },
     "execution_count": 86,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 使用sep参数指定分隔符,如果设置错误，将无法正确分列\n",
    "pd.read_csv('data.txt', sep=' ')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 87,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>date</th>\n",
       "      <th>open</th>\n",
       "      <th>close</th>\n",
       "      <th>high</th>\n",
       "      <th>low</th>\n",
       "      <th>volume</th>\n",
       "      <th>code</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>2015-04-10</td>\n",
       "      <td>10.806</td>\n",
       "      <td>11.236</td>\n",
       "      <td>11.261</td>\n",
       "      <td>10.742</td>\n",
       "      <td>4515434.0</td>\n",
       "      <td>600000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>2015-04-13</td>\n",
       "      <td>11.531</td>\n",
       "      <td>11.556</td>\n",
       "      <td>11.845</td>\n",
       "      <td>11.293</td>\n",
       "      <td>5814065.0</td>\n",
       "      <td>600000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>2015-04-14</td>\n",
       "      <td>11.556</td>\n",
       "      <td>11.466</td>\n",
       "      <td>11.563</td>\n",
       "      <td>11.255</td>\n",
       "      <td>3728370.0</td>\n",
       "      <td>600000</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "         date    open   close    high     low     volume    code\n",
       "0  2015-04-10  10.806  11.236  11.261  10.742  4515434.0  600000\n",
       "1  2015-04-13  11.531  11.556  11.845  11.293  5814065.0  600000\n",
       "2  2015-04-14  11.556  11.466  11.563  11.255  3728370.0  600000"
      ]
     },
     "execution_count": 87,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 默认分隔符为','\n",
    "pd.read_csv('data.txt', sep=',')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 88,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>0</th>\n",
       "      <th>1</th>\n",
       "      <th>2</th>\n",
       "      <th>3</th>\n",
       "      <th>4</th>\n",
       "      <th>5</th>\n",
       "      <th>6</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>date</td>\n",
       "      <td>open</td>\n",
       "      <td>close</td>\n",
       "      <td>high</td>\n",
       "      <td>low</td>\n",
       "      <td>volume</td>\n",
       "      <td>code</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>2015-04-10</td>\n",
       "      <td>10.806</td>\n",
       "      <td>11.236</td>\n",
       "      <td>11.261</td>\n",
       "      <td>10.742</td>\n",
       "      <td>4515434.0</td>\n",
       "      <td>600000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>2015-04-13</td>\n",
       "      <td>11.531</td>\n",
       "      <td>11.556</td>\n",
       "      <td>11.845</td>\n",
       "      <td>11.293</td>\n",
       "      <td>5814065.0</td>\n",
       "      <td>600000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>2015-04-14</td>\n",
       "      <td>11.556</td>\n",
       "      <td>11.466</td>\n",
       "      <td>11.563</td>\n",
       "      <td>11.255</td>\n",
       "      <td>3728370.0</td>\n",
       "      <td>600000</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "            0       1       2       3       4          5       6\n",
       "0        date    open   close    high     low     volume    code\n",
       "1  2015-04-10  10.806  11.236  11.261  10.742  4515434.0  600000\n",
       "2  2015-04-13  11.531  11.556  11.845  11.293  5814065.0  600000\n",
       "3  2015-04-14  11.556  11.466  11.563  11.255  3728370.0  600000"
      ]
     },
     "execution_count": 88,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 使用header参数指定行为列名，\n",
    "# 如果为None，则表示无列名，系统将自动以数字替代\n",
    "pd.read_csv('data.txt', header=None)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 89,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>a</th>\n",
       "      <th>b</th>\n",
       "      <th>c</th>\n",
       "      <th>d</th>\n",
       "      <th>e</th>\n",
       "      <th>f</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>date</th>\n",
       "      <td>open</td>\n",
       "      <td>close</td>\n",
       "      <td>high</td>\n",
       "      <td>low</td>\n",
       "      <td>volume</td>\n",
       "      <td>code</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2015-04-10</th>\n",
       "      <td>10.806</td>\n",
       "      <td>11.236</td>\n",
       "      <td>11.261</td>\n",
       "      <td>10.742</td>\n",
       "      <td>4515434.0</td>\n",
       "      <td>600000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2015-04-13</th>\n",
       "      <td>11.531</td>\n",
       "      <td>11.556</td>\n",
       "      <td>11.845</td>\n",
       "      <td>11.293</td>\n",
       "      <td>5814065.0</td>\n",
       "      <td>600000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2015-04-14</th>\n",
       "      <td>11.556</td>\n",
       "      <td>11.466</td>\n",
       "      <td>11.563</td>\n",
       "      <td>11.255</td>\n",
       "      <td>3728370.0</td>\n",
       "      <td>600000</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "                 a       b       c       d          e       f\n",
       "date          open   close    high     low     volume    code\n",
       "2015-04-10  10.806  11.236  11.261  10.742  4515434.0  600000\n",
       "2015-04-13  11.531  11.556  11.845  11.293  5814065.0  600000\n",
       "2015-04-14  11.556  11.466  11.563  11.255  3728370.0  600000"
      ]
     },
     "execution_count": 89,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 当header=None时，可以使用names自行添加列名\n",
    "pd.read_csv(\n",
    "    'data.txt', \n",
    "    header=None, \n",
    "    names=['a','b','c','d','e','f']\n",
    ")"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 90,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>date</th>\n",
       "      <th>open</th>\n",
       "      <th>close</th>\n",
       "      <th>high</th>\n",
       "      <th>low</th>\n",
       "      <th>volume</th>\n",
       "      <th>code</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>2015-04-10</td>\n",
       "      <td>10.806</td>\n",
       "      <td>11.236</td>\n",
       "      <td>11.261</td>\n",
       "      <td>10.742</td>\n",
       "      <td>4515434.0</td>\n",
       "      <td>600000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>2015-04-13</td>\n",
       "      <td>11.531</td>\n",
       "      <td>11.556</td>\n",
       "      <td>11.845</td>\n",
       "      <td>11.293</td>\n",
       "      <td>5814065.0</td>\n",
       "      <td>600000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>2015-04-14</td>\n",
       "      <td>11.556</td>\n",
       "      <td>11.466</td>\n",
       "      <td>11.563</td>\n",
       "      <td>11.255</td>\n",
       "      <td>3728370.0</td>\n",
       "      <td>600000</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "         date    open   close    high     low     volume    code\n",
       "0  2015-04-10  10.806  11.236  11.261  10.742  4515434.0  600000\n",
       "1  2015-04-13  11.531  11.556  11.845  11.293  5814065.0  600000\n",
       "2  2015-04-14  11.556  11.466  11.563  11.255  3728370.0  600000"
      ]
     },
     "execution_count": 90,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# header默认为0，即以第一行为列名\n",
    "pd.read_csv('data.txt', header=0)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 91,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>open</th>\n",
       "      <th>close</th>\n",
       "      <th>high</th>\n",
       "      <th>low</th>\n",
       "      <th>volume</th>\n",
       "      <th>code</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>date</th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2015-04-10</th>\n",
       "      <td>10.806</td>\n",
       "      <td>11.236</td>\n",
       "      <td>11.261</td>\n",
       "      <td>10.742</td>\n",
       "      <td>4515434.0</td>\n",
       "      <td>600000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2015-04-13</th>\n",
       "      <td>11.531</td>\n",
       "      <td>11.556</td>\n",
       "      <td>11.845</td>\n",
       "      <td>11.293</td>\n",
       "      <td>5814065.0</td>\n",
       "      <td>600000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2015-04-14</th>\n",
       "      <td>11.556</td>\n",
       "      <td>11.466</td>\n",
       "      <td>11.563</td>\n",
       "      <td>11.255</td>\n",
       "      <td>3728370.0</td>\n",
       "      <td>600000</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "              open   close    high     low     volume    code\n",
       "date                                                         \n",
       "2015-04-10  10.806  11.236  11.261  10.742  4515434.0  600000\n",
       "2015-04-13  11.531  11.556  11.845  11.293  5814065.0  600000\n",
       "2015-04-14  11.556  11.466  11.563  11.255  3728370.0  600000"
      ]
     },
     "execution_count": 91,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 使用index_col设置哪一列作为行索引\n",
    "pd.read_csv('data.txt', index_col='date')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 92,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>open</th>\n",
       "      <th>close</th>\n",
       "      <th>high</th>\n",
       "      <th>low</th>\n",
       "      <th>volume</th>\n",
       "      <th>code</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>date</th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2015-04-10</th>\n",
       "      <td>10.806</td>\n",
       "      <td>11.236</td>\n",
       "      <td>11.261</td>\n",
       "      <td>10.742</td>\n",
       "      <td>4515434.0</td>\n",
       "      <td>600000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2015-04-13</th>\n",
       "      <td>11.531</td>\n",
       "      <td>11.556</td>\n",
       "      <td>11.845</td>\n",
       "      <td>11.293</td>\n",
       "      <td>5814065.0</td>\n",
       "      <td>600000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2015-04-14</th>\n",
       "      <td>11.556</td>\n",
       "      <td>11.466</td>\n",
       "      <td>11.563</td>\n",
       "      <td>11.255</td>\n",
       "      <td>3728370.0</td>\n",
       "      <td>600000</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "              open   close    high     low     volume    code\n",
       "date                                                         \n",
       "2015-04-10  10.806  11.236  11.261  10.742  4515434.0  600000\n",
       "2015-04-13  11.531  11.556  11.845  11.293  5814065.0  600000\n",
       "2015-04-14  11.556  11.466  11.563  11.255  3728370.0  600000"
      ]
     },
     "execution_count": 92,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 使用index_col设置哪一列作为行索引，也可以使用数字对应列位置\n",
    "pd.read_csv('data.txt', index_col=0)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 93,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>date</th>\n",
       "      <th>close</th>\n",
       "      <th>volume</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>2015-04-10</td>\n",
       "      <td>11.236</td>\n",
       "      <td>4515434.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>2015-04-13</td>\n",
       "      <td>11.556</td>\n",
       "      <td>5814065.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>2015-04-14</td>\n",
       "      <td>11.466</td>\n",
       "      <td>3728370.0</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "         date   close     volume\n",
       "0  2015-04-10  11.236  4515434.0\n",
       "1  2015-04-13  11.556  5814065.0\n",
       "2  2015-04-14  11.466  3728370.0"
      ]
     },
     "execution_count": 93,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 使用usecols设置使用哪些列的数据\n",
    "pd.read_csv('data.txt', usecols=['date', 'close', 'volume'])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 94,
   "metadata": {
    "scrolled": false
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>date</th>\n",
       "      <th>close</th>\n",
       "      <th>volume</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>2015-04-10</td>\n",
       "      <td>11.236</td>\n",
       "      <td>4515434.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>2015-04-13</td>\n",
       "      <td>11.556</td>\n",
       "      <td>5814065.0</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>2015-04-14</td>\n",
       "      <td>11.466</td>\n",
       "      <td>3728370.0</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "         date   close     volume\n",
       "0  2015-04-10  11.236  4515434.0\n",
       "1  2015-04-13  11.556  5814065.0\n",
       "2  2015-04-14  11.466  3728370.0"
      ]
     },
     "execution_count": 94,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 使用usecols设置使用哪些列的数据时，也可以使用数字对应列位置\n",
    "pd.read_csv('data.txt', usecols=[0, 2, 5])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 95,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Help on function read_csv in module pandas.io.parsers:\n",
      "\n",
      "read_csv(filepath_or_buffer, sep=',', delimiter=None, header='infer', names=None, index_col=None, usecols=None, squeeze=False, prefix=None, mangle_dupe_cols=True, dtype=None, engine=None, converters=None, true_values=None, false_values=None, skipinitialspace=False, skiprows=None, nrows=None, na_values=None, keep_default_na=True, na_filter=True, verbose=False, skip_blank_lines=True, parse_dates=False, infer_datetime_format=False, keep_date_col=False, date_parser=None, dayfirst=False, iterator=False, chunksize=None, compression='infer', thousands=None, decimal=b'.', lineterminator=None, quotechar='\"', quoting=0, escapechar=None, comment=None, encoding=None, dialect=None, tupleize_cols=False, error_bad_lines=True, warn_bad_lines=True, skipfooter=0, skip_footer=0, doublequote=True, delim_whitespace=False, as_recarray=False, compact_ints=False, use_unsigned=False, low_memory=True, buffer_lines=None, memory_map=False, float_precision=None)\n",
      "    Read CSV (comma-separated) file into DataFrame\n",
      "    \n",
      "    Also supports optionally iterating or breaking of the file\n",
      "    into chunks.\n",
      "    \n",
      "    Additional help can be found in the `online docs for IO Tools\n",
      "    <http://pandas.pydata.org/pandas-docs/stable/io.html>`_.\n",
      "    \n",
      "    Parameters\n",
      "    ----------\n",
      "    filepath_or_buffer : str, pathlib.Path, py._path.local.LocalPath or any object with a read() method (such as a file handle or StringIO)\n",
      "        The string could be a URL. Valid URL schemes include http, ftp, s3, and\n",
      "        file. For file URLs, a host is expected. For instance, a local file could\n",
      "        be file ://localhost/path/to/table.csv\n",
      "    sep : str, default ','\n",
      "        Delimiter to use. If sep is None, the C engine cannot automatically detect\n",
      "        the separator, but the Python parsing engine can, meaning the latter will\n",
      "        be used automatically. In addition, separators longer than 1 character and\n",
      "        different from ``'\\s+'`` will be interpreted as regular expressions and\n",
      "        will also force the use of the Python parsing engine. Note that regex\n",
      "        delimiters are prone to ignoring quoted data. Regex example: ``'\\r\\t'``\n",
      "    delimiter : str, default ``None``\n",
      "        Alternative argument name for sep.\n",
      "    delim_whitespace : boolean, default False\n",
      "        Specifies whether or not whitespace (e.g. ``' '`` or ``'    '``) will be\n",
      "        used as the sep. Equivalent to setting ``sep='\\s+'``. If this option\n",
      "        is set to True, nothing should be passed in for the ``delimiter``\n",
      "        parameter.\n",
      "    \n",
      "        .. versionadded:: 0.18.1 support for the Python parser.\n",
      "    \n",
      "    header : int or list of ints, default 'infer'\n",
      "        Row number(s) to use as the column names, and the start of the data.\n",
      "        Default behavior is as if set to 0 if no ``names`` passed, otherwise\n",
      "        ``None``. Explicitly pass ``header=0`` to be able to replace existing\n",
      "        names. The header can be a list of integers that specify row locations for\n",
      "        a multi-index on the columns e.g. [0,1,3]. Intervening rows that are not\n",
      "        specified will be skipped (e.g. 2 in this example is skipped). Note that\n",
      "        this parameter ignores commented lines and empty lines if\n",
      "        ``skip_blank_lines=True``, so header=0 denotes the first line of data\n",
      "        rather than the first line of the file.\n",
      "    names : array-like, default None\n",
      "        List of column names to use. If file contains no header row, then you\n",
      "        should explicitly pass header=None. Duplicates in this list are not\n",
      "        allowed unless mangle_dupe_cols=True, which is the default.\n",
      "    index_col : int or sequence or False, default None\n",
      "        Column to use as the row labels of the DataFrame. If a sequence is given, a\n",
      "        MultiIndex is used. If you have a malformed file with delimiters at the end\n",
      "        of each line, you might consider index_col=False to force pandas to _not_\n",
      "        use the first column as the index (row names)\n",
      "    usecols : array-like or callable, default None\n",
      "        Return a subset of the columns. If array-like, all elements must either\n",
      "        be positional (i.e. integer indices into the document columns) or strings\n",
      "        that correspond to column names provided either by the user in `names` or\n",
      "        inferred from the document header row(s). For example, a valid array-like\n",
      "        `usecols` parameter would be [0, 1, 2] or ['foo', 'bar', 'baz'].\n",
      "    \n",
      "        If callable, the callable function will be evaluated against the column\n",
      "        names, returning names where the callable function evaluates to True. An\n",
      "        example of a valid callable argument would be ``lambda x: x.upper() in\n",
      "        ['AAA', 'BBB', 'DDD']``. Using this parameter results in much faster\n",
      "        parsing time and lower memory usage.\n",
      "    as_recarray : boolean, default False\n",
      "        DEPRECATED: this argument will be removed in a future version. Please call\n",
      "        `pd.read_csv(...).to_records()` instead.\n",
      "    \n",
      "        Return a NumPy recarray instead of a DataFrame after parsing the data.\n",
      "        If set to True, this option takes precedence over the `squeeze` parameter.\n",
      "        In addition, as row indices are not available in such a format, the\n",
      "        `index_col` parameter will be ignored.\n",
      "    squeeze : boolean, default False\n",
      "        If the parsed data only contains one column then return a Series\n",
      "    prefix : str, default None\n",
      "        Prefix to add to column numbers when no header, e.g. 'X' for X0, X1, ...\n",
      "    mangle_dupe_cols : boolean, default True\n",
      "        Duplicate columns will be specified as 'X.0'...'X.N', rather than\n",
      "        'X'...'X'. Passing in False will cause data to be overwritten if there\n",
      "        are duplicate names in the columns.\n",
      "    dtype : Type name or dict of column -> type, default None\n",
      "        Data type for data or columns. E.g. {'a': np.float64, 'b': np.int32}\n",
      "        Use `str` or `object` to preserve and not interpret dtype.\n",
      "        If converters are specified, they will be applied INSTEAD\n",
      "        of dtype conversion.\n",
      "    engine : {'c', 'python'}, optional\n",
      "        Parser engine to use. The C engine is faster while the python engine is\n",
      "        currently more feature-complete.\n",
      "    converters : dict, default None\n",
      "        Dict of functions for converting values in certain columns. Keys can either\n",
      "        be integers or column labels\n",
      "    true_values : list, default None\n",
      "        Values to consider as True\n",
      "    false_values : list, default None\n",
      "        Values to consider as False\n",
      "    skipinitialspace : boolean, default False\n",
      "        Skip spaces after delimiter.\n",
      "    skiprows : list-like or integer or callable, default None\n",
      "        Line numbers to skip (0-indexed) or number of lines to skip (int)\n",
      "        at the start of the file.\n",
      "    \n",
      "        If callable, the callable function will be evaluated against the row\n",
      "        indices, returning True if the row should be skipped and False otherwise.\n",
      "        An example of a valid callable argument would be ``lambda x: x in [0, 2]``.\n",
      "    skipfooter : int, default 0\n",
      "        Number of lines at bottom of file to skip (Unsupported with engine='c')\n",
      "    skip_footer : int, default 0\n",
      "        DEPRECATED: use the `skipfooter` parameter instead, as they are identical\n",
      "    nrows : int, default None\n",
      "        Number of rows of file to read. Useful for reading pieces of large files\n",
      "    na_values : scalar, str, list-like, or dict, default None\n",
      "        Additional strings to recognize as NA/NaN. If dict passed, specific\n",
      "        per-column NA values.  By default the following values are interpreted as\n",
      "        NaN: '', '#N/A', '#N/A N/A', '#NA', '-1.#IND', '-1.#QNAN', '-NaN', '-nan',\n",
      "        '1.#IND', '1.#QNAN', 'N/A', 'NA', 'NULL', 'NaN', 'nan'`.\n",
      "    keep_default_na : bool, default True\n",
      "        If na_values are specified and keep_default_na is False the default NaN\n",
      "        values are overridden, otherwise they're appended to.\n",
      "    na_filter : boolean, default True\n",
      "        Detect missing value markers (empty strings and the value of na_values). In\n",
      "        data without any NAs, passing na_filter=False can improve the performance\n",
      "        of reading a large file\n",
      "    verbose : boolean, default False\n",
      "        Indicate number of NA values placed in non-numeric columns\n",
      "    skip_blank_lines : boolean, default True\n",
      "        If True, skip over blank lines rather than interpreting as NaN values\n",
      "    parse_dates : boolean or list of ints or names or list of lists or dict, default False\n",
      "    \n",
      "        * boolean. If True -> try parsing the index.\n",
      "        * list of ints or names. e.g. If [1, 2, 3] -> try parsing columns 1, 2, 3\n",
      "          each as a separate date column.\n",
      "        * list of lists. e.g.  If [[1, 3]] -> combine columns 1 and 3 and parse as\n",
      "          a single date column.\n",
      "        * dict, e.g. {'foo' : [1, 3]} -> parse columns 1, 3 as date and call result\n",
      "          'foo'\n",
      "    \n",
      "        If a column or index contains an unparseable date, the entire column or\n",
      "        index will be returned unaltered as an object data type. For non-standard\n",
      "        datetime parsing, use ``pd.to_datetime`` after ``pd.read_csv``\n",
      "    \n",
      "        Note: A fast-path exists for iso8601-formatted dates.\n",
      "    infer_datetime_format : boolean, default False\n",
      "        If True and parse_dates is enabled, pandas will attempt to infer the format\n",
      "        of the datetime strings in the columns, and if it can be inferred, switch\n",
      "        to a faster method of parsing them. In some cases this can increase the\n",
      "        parsing speed by 5-10x.\n",
      "    keep_date_col : boolean, default False\n",
      "        If True and parse_dates specifies combining multiple columns then\n",
      "        keep the original columns.\n",
      "    date_parser : function, default None\n",
      "        Function to use for converting a sequence of string columns to an array of\n",
      "        datetime instances. The default uses ``dateutil.parser.parser`` to do the\n",
      "        conversion. Pandas will try to call date_parser in three different ways,\n",
      "        advancing to the next if an exception occurs: 1) Pass one or more arrays\n",
      "        (as defined by parse_dates) as arguments; 2) concatenate (row-wise) the\n",
      "        string values from the columns defined by parse_dates into a single array\n",
      "        and pass that; and 3) call date_parser once for each row using one or more\n",
      "        strings (corresponding to the columns defined by parse_dates) as arguments.\n",
      "    dayfirst : boolean, default False\n",
      "        DD/MM format dates, international and European format\n",
      "    iterator : boolean, default False\n",
      "        Return TextFileReader object for iteration or getting chunks with\n",
      "        ``get_chunk()``.\n",
      "    chunksize : int, default None\n",
      "        Return TextFileReader object for iteration.\n",
      "        See the `IO Tools docs\n",
      "        <http://pandas.pydata.org/pandas-docs/stable/io.html#io-chunking>`_\n",
      "        for more information on ``iterator`` and ``chunksize``.\n",
      "    compression : {'infer', 'gzip', 'bz2', 'zip', 'xz', None}, default 'infer'\n",
      "        For on-the-fly decompression of on-disk data. If 'infer', then use gzip,\n",
      "        bz2, zip or xz if filepath_or_buffer is a string ending in '.gz', '.bz2',\n",
      "        '.zip', or 'xz', respectively, and no decompression otherwise. If using\n",
      "        'zip', the ZIP file must contain only one data file to be read in.\n",
      "        Set to None for no decompression.\n",
      "    \n",
      "        .. versionadded:: 0.18.1 support for 'zip' and 'xz' compression.\n",
      "    \n",
      "    thousands : str, default None\n",
      "        Thousands separator\n",
      "    decimal : str, default '.'\n",
      "        Character to recognize as decimal point (e.g. use ',' for European data).\n",
      "    float_precision : string, default None\n",
      "        Specifies which converter the C engine should use for floating-point\n",
      "        values. The options are `None` for the ordinary converter,\n",
      "        `high` for the high-precision converter, and `round_trip` for the\n",
      "        round-trip converter.\n",
      "    lineterminator : str (length 1), default None\n",
      "        Character to break file into lines. Only valid with C parser.\n",
      "    quotechar : str (length 1), optional\n",
      "        The character used to denote the start and end of a quoted item. Quoted\n",
      "        items can include the delimiter and it will be ignored.\n",
      "    quoting : int or csv.QUOTE_* instance, default 0\n",
      "        Control field quoting behavior per ``csv.QUOTE_*`` constants. Use one of\n",
      "        QUOTE_MINIMAL (0), QUOTE_ALL (1), QUOTE_NONNUMERIC (2) or QUOTE_NONE (3).\n",
      "    doublequote : boolean, default ``True``\n",
      "       When quotechar is specified and quoting is not ``QUOTE_NONE``, indicate\n",
      "       whether or not to interpret two consecutive quotechar elements INSIDE a\n",
      "       field as a single ``quotechar`` element.\n",
      "    escapechar : str (length 1), default None\n",
      "        One-character string used to escape delimiter when quoting is QUOTE_NONE.\n",
      "    comment : str, default None\n",
      "        Indicates remainder of line should not be parsed. If found at the beginning\n",
      "        of a line, the line will be ignored altogether. This parameter must be a\n",
      "        single character. Like empty lines (as long as ``skip_blank_lines=True``),\n",
      "        fully commented lines are ignored by the parameter `header` but not by\n",
      "        `skiprows`. For example, if comment='#', parsing '#empty\\na,b,c\\n1,2,3'\n",
      "        with `header=0` will result in 'a,b,c' being\n",
      "        treated as the header.\n",
      "    encoding : str, default None\n",
      "        Encoding to use for UTF when reading/writing (ex. 'utf-8'). `List of Python\n",
      "        standard encodings\n",
      "        <https://docs.python.org/3/library/codecs.html#standard-encodings>`_\n",
      "    dialect : str or csv.Dialect instance, default None\n",
      "        If provided, this parameter will override values (default or not) for the\n",
      "        following parameters: `delimiter`, `doublequote`, `escapechar`,\n",
      "        `skipinitialspace`, `quotechar`, and `quoting`. If it is necessary to\n",
      "        override values, a ParserWarning will be issued. See csv.Dialect\n",
      "        documentation for more details.\n",
      "    tupleize_cols : boolean, default False\n",
      "        Leave a list of tuples on columns as is (default is to convert to\n",
      "        a Multi Index on the columns)\n",
      "    error_bad_lines : boolean, default True\n",
      "        Lines with too many fields (e.g. a csv line with too many commas) will by\n",
      "        default cause an exception to be raised, and no DataFrame will be returned.\n",
      "        If False, then these \"bad lines\" will dropped from the DataFrame that is\n",
      "        returned.\n",
      "    warn_bad_lines : boolean, default True\n",
      "        If error_bad_lines is False, and warn_bad_lines is True, a warning for each\n",
      "        \"bad line\" will be output.\n",
      "    low_memory : boolean, default True\n",
      "        Internally process the file in chunks, resulting in lower memory use\n",
      "        while parsing, but possibly mixed type inference.  To ensure no mixed\n",
      "        types either set False, or specify the type with the `dtype` parameter.\n",
      "        Note that the entire file is read into a single DataFrame regardless,\n",
      "        use the `chunksize` or `iterator` parameter to return the data in chunks.\n",
      "        (Only valid with C parser)\n",
      "    buffer_lines : int, default None\n",
      "        DEPRECATED: this argument will be removed in a future version because its\n",
      "        value is not respected by the parser\n",
      "    compact_ints : boolean, default False\n",
      "        DEPRECATED: this argument will be removed in a future version\n",
      "    \n",
      "        If compact_ints is True, then for any column that is of integer dtype,\n",
      "        the parser will attempt to cast it as the smallest integer dtype possible,\n",
      "        either signed or unsigned depending on the specification from the\n",
      "        `use_unsigned` parameter.\n",
      "    use_unsigned : boolean, default False\n",
      "        DEPRECATED: this argument will be removed in a future version\n",
      "    \n",
      "        If integer columns are being compacted (i.e. `compact_ints=True`), specify\n",
      "        whether the column should be compacted to the smallest signed or unsigned\n",
      "        integer dtype.\n",
      "    memory_map : boolean, default False\n",
      "        If a filepath is provided for `filepath_or_buffer`, map the file object\n",
      "        directly onto memory and access the data directly from there. Using this\n",
      "        option can improve performance because there is no longer any I/O overhead.\n",
      "    \n",
      "    Returns\n",
      "    -------\n",
      "    result : DataFrame or TextParser\n",
      "\n"
     ]
    }
   ],
   "source": [
    "help(pd.read_csv)"
   ]
  },
  {
   "attachments": {
    "image.png": {
     "image/png": ""
    }
   },
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "## 3.6. \n",
    "请定义一个函数calculate_information_ratio(return_data),参数return_data是pandas.DataFrame类型数据，return_data中daily_return列包含了某资产的日收益率信息, benchmark_daily_return列包含了计算信息比率时参照基准的日收益率信息，return_data可能的数据结构如下图：\n",
    "\n",
    "![image.png](attachment:image.png)\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 97,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 参考答案\n",
    "def calculate_information_ratio(return_data):\n",
    "    std = (return_data['daily_return']-return_data['benchmark_daily_return']).std()\n",
    "    return (return_data['daily_return'] - return_data['benchmark_daily_return']).mean()/std\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 98,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>benchmark_daily_return</th>\n",
       "      <th>daily_return</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2018-01-01</th>\n",
       "      <td>0.01</td>\n",
       "      <td>0.02</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-02</th>\n",
       "      <td>-0.02</td>\n",
       "      <td>0.06</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-03</th>\n",
       "      <td>0.01</td>\n",
       "      <td>0.10</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-04</th>\n",
       "      <td>0.03</td>\n",
       "      <td>0.03</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "            benchmark_daily_return  daily_return\n",
       "2018-01-01                    0.01          0.02\n",
       "2018-01-02                   -0.02          0.06\n",
       "2018-01-03                    0.01          0.10\n",
       "2018-01-04                    0.03          0.03"
      ]
     },
     "execution_count": 98,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "import pandas as pd\n",
    "return_data = pd.DataFrame(\n",
    "   [[0.01, 0.02],\n",
    "    [-0.02, 0.06],\n",
    "    [0.01, 0.10],\n",
    "    [0.03, 0.03]],\n",
    "    columns=['benchmark_daily_return', 'daily_return'],\n",
    "    index=pd.date_range('2018-01-01', periods=4),\n",
    ")\n",
    "return_data"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 99,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "0.9667550799532344"
      ]
     },
     "execution_count": 99,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "calculate_information_ratio(return_data)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 3.6.1 知识拓展"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "lambda匿名函数"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 100,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 注意，此处lambda用等号赋值给sqr的方式仅用于演示\n",
    "# 实际编程中函数定义请用def定义方式\n",
    "sqr = lambda a: a**2"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 101,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "16"
      ]
     },
     "execution_count": 101,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "sqr(4)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "## 3.7. \n",
    "请用pandas一次性生成日期以用于后续作为DataFrame的Index，要求：时间频率：按天，起始时间：2018年3月18日，时间长度：5000天。（已按惯例导入Pandas和Numpy）"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 102,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "DatetimeIndex(['2018-03-18', '2018-03-19', '2018-03-20', '2018-03-21',\n",
       "               '2018-03-22', '2018-03-23', '2018-03-24', '2018-03-25',\n",
       "               '2018-03-26', '2018-03-27',\n",
       "               ...\n",
       "               '2031-11-15', '2031-11-16', '2031-11-17', '2031-11-18',\n",
       "               '2031-11-19', '2031-11-20', '2031-11-21', '2031-11-22',\n",
       "               '2031-11-23', '2031-11-24'],\n",
       "              dtype='datetime64[ns]', length=5000, freq='D')"
      ]
     },
     "execution_count": 102,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 参考答案\n",
    "pd.date_range('2018-03-18', periods=5000)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 3.7.1. 知识点及拓展"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 107,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "DatetimeIndex(['2018-01-01', '2018-01-02', '2018-01-03', '2018-01-04',\n",
       "               '2018-01-05', '2018-01-06', '2018-01-07', '2018-01-08'],\n",
       "              dtype='datetime64[ns]', freq='D')"
      ]
     },
     "execution_count": 107,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 产生2018-01-01到2018-01-08日频DatetimeIndex\n",
    "pd.date_range(start='2018-01-01', end='2018-01-08')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 108,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "DatetimeIndex(['2018-01-01', '2018-01-02', '2018-01-03', '2018-01-04',\n",
       "               '2018-01-05', '2018-01-06', '2018-01-07', '2018-01-08'],\n",
       "              dtype='datetime64[ns]', freq='D')"
      ]
     },
     "execution_count": 108,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 产生2018-01-01到2018-01-08日频DatetimeIndex\n",
    "pd.date_range(start='2018-01-01', periods=8)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 109,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "DatetimeIndex(['2018-01-01 00:00:00', '2018-01-01 02:00:00',\n",
       "               '2018-01-01 04:00:00', '2018-01-01 06:00:00',\n",
       "               '2018-01-01 08:00:00', '2018-01-01 10:00:00',\n",
       "               '2018-01-01 12:00:00', '2018-01-01 14:00:00',\n",
       "               '2018-01-01 16:00:00', '2018-01-01 18:00:00',\n",
       "               '2018-01-01 20:00:00', '2018-01-01 22:00:00',\n",
       "               '2018-01-02 00:00:00'],\n",
       "              dtype='datetime64[ns]', freq='2H')"
      ]
     },
     "execution_count": 109,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 产生2018-01-01到2018-01-02 2hour频率的DatetimeIndex\n",
    "pd.date_range(start='2018-01-01', end='2018-01-02', freq='2H')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 122,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "DatetimeIndex(['2018-01-05', '2018-01-12', '2018-01-19', '2018-01-26',\n",
       "               '2018-02-02', '2018-02-09', '2018-02-16', '2018-02-23',\n",
       "               '2018-03-02', '2018-03-09', '2018-03-16', '2018-03-23',\n",
       "               '2018-03-30', '2018-04-06', '2018-04-13', '2018-04-20',\n",
       "               '2018-04-27', '2018-05-04', '2018-05-11', '2018-05-18'],\n",
       "              dtype='datetime64[ns]', freq='W-FRI')"
      ]
     },
     "execution_count": 122,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "pd.date_range(start='2018-01-01',periods = 20, freq='W-Fri')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 115,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Help on function date_range in module pandas.core.indexes.datetimes:\n",
      "\n",
      "date_range(start=None, end=None, periods=None, freq='D', tz=None, normalize=False, name=None, closed=None, **kwargs)\n",
      "    Return a fixed frequency datetime index, with day (calendar) as the default\n",
      "    frequency\n",
      "    \n",
      "    Parameters\n",
      "    ----------\n",
      "    start : string or datetime-like, default None\n",
      "        Left bound for generating dates\n",
      "    end : string or datetime-like, default None\n",
      "        Right bound for generating dates\n",
      "    periods : integer or None, default None\n",
      "        If None, must specify start and end\n",
      "    freq : string or DateOffset, default 'D' (calendar daily)\n",
      "        Frequency strings can have multiples, e.g. '5H'\n",
      "    tz : string or None\n",
      "        Time zone name for returning localized DatetimeIndex, for example\n",
      "        Asia/Hong_Kong\n",
      "    normalize : bool, default False\n",
      "        Normalize start/end dates to midnight before generating date range\n",
      "    name : str, default None\n",
      "        Name of the resulting index\n",
      "    closed : string or None, default None\n",
      "        Make the interval closed with respect to the given frequency to\n",
      "        the 'left', 'right', or both sides (None)\n",
      "    \n",
      "    Notes\n",
      "    -----\n",
      "    2 of start, end, or periods must be specified\n",
      "    \n",
      "    To learn more about the frequency strings, please see `this link\n",
      "    <http://pandas.pydata.org/pandas-docs/stable/timeseries.html#offset-aliases>`__.\n",
      "    \n",
      "    Returns\n",
      "    -------\n",
      "    rng : DatetimeIndex\n",
      "\n"
     ]
    }
   ],
   "source": [
    "help(pd.date_range)"
   ]
  },
  {
   "attachments": {
    "image.png": {
     "image/png": ""
    }
   },
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "## 3.8. \n",
    "已知signal['MA_5']列和signal['MA_20']分别存储了某标的5日和20日移动平均线的值，signal部分数据如下图。现要求产生一列新数据作为交易信号保存在signal新建的一列上，列名为position，当5日均线值大于20日均线值时，信号列数据为1；当5日均线值小于等于20日均线值时，信号列数据为-1。请写出实现代码（已按惯例导入Pandas和Numpy）。\n",
    "![image.png](attachment:image.png)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "参考答案：\n",
    "signal['position'] = np.where(signal['MA_5'] > signal['MA_20'], 1, -1)\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 123,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>MA_20</th>\n",
       "      <th>MA_5</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2018-01-01</th>\n",
       "      <td>10</td>\n",
       "      <td>15</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-02</th>\n",
       "      <td>11</td>\n",
       "      <td>13</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-03</th>\n",
       "      <td>12</td>\n",
       "      <td>10</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-04</th>\n",
       "      <td>13</td>\n",
       "      <td>10</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-05</th>\n",
       "      <td>12</td>\n",
       "      <td>13</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "            MA_20  MA_5\n",
       "2018-01-01     10    15\n",
       "2018-01-02     11    13\n",
       "2018-01-03     12    10\n",
       "2018-01-04     13    10\n",
       "2018-01-05     12    13"
      ]
     },
     "execution_count": 123,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "import pandas as pd\n",
    "import numpy as np\n",
    "signal = pd.DataFrame(\n",
    "    {'MA_5': [15, 13, 10, 10, 13],\n",
    "     'MA_20': [10, 11, 12, 13, 12]},\n",
    "    index=pd.date_range('2018-01-01', periods=5)\n",
    ")\n",
    "signal"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 124,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "signal['position'] = np.where((signal['MA_5'] > signal['MA_20']) & (signal['MA_20'] > signal['MA_60']), 1, -1)  #多头排练"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 125,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>MA_20</th>\n",
       "      <th>MA_5</th>\n",
       "      <th>position</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2018-01-01</th>\n",
       "      <td>10</td>\n",
       "      <td>15</td>\n",
       "      <td>1</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-02</th>\n",
       "      <td>11</td>\n",
       "      <td>13</td>\n",
       "      <td>1</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-03</th>\n",
       "      <td>12</td>\n",
       "      <td>10</td>\n",
       "      <td>-1</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-04</th>\n",
       "      <td>13</td>\n",
       "      <td>10</td>\n",
       "      <td>-1</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-05</th>\n",
       "      <td>12</td>\n",
       "      <td>13</td>\n",
       "      <td>1</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "            MA_20  MA_5  position\n",
       "2018-01-01     10    15         1\n",
       "2018-01-02     11    13         1\n",
       "2018-01-03     12    10        -1\n",
       "2018-01-04     13    10        -1\n",
       "2018-01-05     12    13         1"
      ]
     },
     "execution_count": 125,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "signal"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 126,
   "metadata": {
    "collapsed": true,
    "scrolled": true
   },
   "outputs": [],
   "source": [
    "# np.where也可以根据条件对两个复杂结构的数据进行选择\n",
    "condition = np.array([True, False])\n",
    "arr1 = np.array([1,2])\n",
    "arr2 = np.array([100, 200])"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 127,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([ True, False], dtype=bool)"
      ]
     },
     "execution_count": 127,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "condition"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 128,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([1, 2])"
      ]
     },
     "execution_count": 128,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "arr1"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 129,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([100, 200])"
      ]
     },
     "execution_count": 129,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "arr2"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 130,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "array([  1, 200])"
      ]
     },
     "execution_count": 130,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# condition第一个元素为True，则结果的第一个元素取arr1第一个元素\n",
    "# condition第二个元素为False， 则结果的第二个元素取arr2第二个元素\n",
    "np.where(condition, arr1, arr2)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "## 3.9. \n",
    "在研究过程中，某因子数据读取后是字符串类型并命名为factor_data，内容形式如下：  \n",
    "'\\n6.23,5.34,7.23, ... ,3.65,8.93\\n'  \n",
    "现希望将其转化为如下格式：  \n",
    "['6.23', '5.34', '7.23', ... , '3.65', '8.93']  \n",
    "则使用的代码为？  \n",
    "\n",
    "参考答案：  \n",
    "factor_data.strip().split(',')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 134,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "data_string = '\\n6.23,5.34,7.23, ... ,3.65,8.93\\n'"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 132,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'6.23,5.34,7.23, ... ,3.65,8.93'"
      ]
     },
     "execution_count": 132,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data_string.strip()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 135,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "['6.23', '5.34', '7.23', ' ... ', '3.65', '8.93']"
      ]
     },
     "execution_count": 135,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data_string.strip().split(',')"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 3.9.1. 知识点及拓展"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "string.capitalize()方法"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 136,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'Python and c++'"
      ]
     },
     "execution_count": 136,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 将字符串首字母大写，其余小写\n",
    "'PYTHON AND C++'.capitalize()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "string.lower()方法"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 137,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'python and c++'"
      ]
     },
     "execution_count": 137,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 字符串小写\n",
    "'PYTHON AND C++'.lower()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "string.expandtabs()方法"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 141,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'Python          and             c++'"
      ]
     },
     "execution_count": 141,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "'Python\\t\\tand\\t\\tc++'.expandtabs()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 138,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Python\t\tand\t\tc++\n"
     ]
    }
   ],
   "source": [
    "print('Python\\t\\tand\\t\\tc++')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 139,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'                '"
      ]
     },
     "execution_count": 139,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 将缩进调整为空格\n",
    "'\\t\\t'.expandtabs()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "string.replace()方法"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 142,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'PYTHON and c++'"
      ]
     },
     "execution_count": 142,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 用新字符串替换字符串中的旧字符串\n",
    "'python and c++'.replace('python', 'PYTHON')"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 143,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "'python and C++'"
      ]
     },
     "execution_count": 143,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "'python and c++'.replace('c++', 'C++')"
   ]
  },
  {
   "attachments": {
    "image.png": {
     "image/png": ""
    }
   },
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "## 3.10. \n",
    "请补全函数sort_change(return_data)的定义，参数return_data是一个pandas.Series 数据，索引是股票代码字符串，数据是股票对应的涨跌幅数据，部分数据如下图。函数的功能是返回当日跌幅最大10只股票股票代码并保存在列表中。\n",
    "\n",
    "![image.png](attachment:image.png)\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 150,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 参考答案\n",
    "def sort_change(return_data):\n",
    "    sorted_change = return_data.sort_values(ascending=True)\n",
    "    return list(sorted_change.index[:10])\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 151,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "600001    0.0100\n",
       "600002   -0.0100\n",
       "600003    0.0700\n",
       "600004    0.0500\n",
       "600005    0.0200\n",
       "600006    0.0190\n",
       "600007   -0.0121\n",
       "600008    0.1000\n",
       "600009    0.1000\n",
       "600010    0.1000\n",
       "600011    0.1000\n",
       "600012    0.1000\n",
       "600013    0.1000\n",
       "600014    0.1000\n",
       "600015    0.1000\n",
       "dtype: float64"
      ]
     },
     "execution_count": 151,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "import pandas as pd\n",
    "return_data = pd.Series(\n",
    "    [0.01, -0.01, 0.07, 0.05, 0.02, \n",
    "     0.019, -0.0121, 0.1, 0.1, 0.1,\n",
    "     0.1, 0.1, 0.1, 0.1, 0.1],\n",
    "    index=['600001', '600002', '600003', '600004', '600005',\n",
    "           '600006', '600007', '600008', '600009', '600010',\n",
    "           '600011', '600012', '600013', '600014', '600015']\n",
    ")\n",
    "return_data"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 152,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "['600007',\n",
       " '600002',\n",
       " '600001',\n",
       " '600006',\n",
       " '600005',\n",
       " '600004',\n",
       " '600003',\n",
       " '600008',\n",
       " '600009',\n",
       " '600010']"
      ]
     },
     "execution_count": 152,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "sort_change(return_data)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 154,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "600015    0.1000\n",
       "600014    0.1000\n",
       "600013    0.1000\n",
       "600012    0.1000\n",
       "600011    0.1000\n",
       "600010    0.1000\n",
       "600009    0.1000\n",
       "600008    0.1000\n",
       "600003    0.0700\n",
       "600004    0.0500\n",
       "600005    0.0200\n",
       "600006    0.0190\n",
       "600001    0.0100\n",
       "600002   -0.0100\n",
       "600007   -0.0121\n",
       "dtype: float64"
      ]
     },
     "execution_count": 154,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 按值从小到大排序\n",
    "sort_changes = return_data.sort_values(ascending=False)\n",
    "sort_changes"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 155,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "Index(['600015', '600014', '600013', '600012', '600011', '600010', '600009',\n",
       "       '600008', '600003', '600004', '600005', '600006', '600001', '600002',\n",
       "       '600007'],\n",
       "      dtype='object')"
      ]
     },
     "execution_count": 155,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 按照值排好的顺序显示index\n",
    "sort_changes.index"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 156,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "Index(['600015', '600014', '600013', '600012', '600011', '600010', '600009',\n",
       "       '600008', '600003', '600004'],\n",
       "      dtype='object')"
      ]
     },
     "execution_count": 156,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 使用索引获取前十个index\n",
    "sort_changes.index[:10]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 157,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "['600015',\n",
       " '600014',\n",
       " '600013',\n",
       " '600012',\n",
       " '600011',\n",
       " '600010',\n",
       " '600009',\n",
       " '600008',\n",
       " '600003',\n",
       " '600004']"
      ]
     },
     "execution_count": 157,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 将获取的index转化为list\n",
    "list(sort_changes.index[:10])"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 3.10.1. 知识拓展"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 158,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Help on method sort_values in module pandas.core.series:\n",
      "\n",
      "sort_values(axis=0, ascending=True, inplace=False, kind='quicksort', na_position='last') method of pandas.core.series.Series instance\n",
      "    Sort by the values along either axis\n",
      "    \n",
      "    .. versionadded:: 0.17.0\n",
      "    \n",
      "    Parameters\n",
      "    ----------\n",
      "    axis : {0, 'index'}, default 0\n",
      "        Axis to direct sorting\n",
      "    ascending : bool or list of bool, default True\n",
      "         Sort ascending vs. descending. Specify list for multiple sort\n",
      "         orders.  If this is a list of bools, must match the length of\n",
      "         the by.\n",
      "    inplace : bool, default False\n",
      "         if True, perform operation in-place\n",
      "    kind : {'quicksort', 'mergesort', 'heapsort'}, default 'quicksort'\n",
      "         Choice of sorting algorithm. See also ndarray.np.sort for more\n",
      "         information.  `mergesort` is the only stable algorithm. For\n",
      "         DataFrames, this option is only applied when sorting on a single\n",
      "         column or label.\n",
      "    na_position : {'first', 'last'}, default 'last'\n",
      "         `first` puts NaNs at the beginning, `last` puts NaNs at the end\n",
      "    \n",
      "    Returns\n",
      "    -------\n",
      "    sorted_obj : Series\n",
      "\n"
     ]
    }
   ],
   "source": [
    "help(return_data.sort_values)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 159,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>col</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>1</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>2</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>3</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>4</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   col\n",
       "a    1\n",
       "c    2\n",
       "d    3\n",
       "b    4"
      ]
     },
     "execution_count": 159,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "import pandas as pd\n",
    "df = pd.DataFrame(\n",
    "    [1,2,3,4],\n",
    "    index=['a','c','d','b'],\n",
    "    columns=['col']\n",
    ")\n",
    "df"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 160,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>col</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>1</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>4</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>2</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>3</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   col\n",
       "a    1\n",
       "b    4\n",
       "c    2\n",
       "d    3"
      ]
     },
     "execution_count": 160,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 根据索引进行排序\n",
    "df.sort_index()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 164,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>col</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>4</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>3</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>2</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>1</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   col\n",
       "b    4\n",
       "d    3\n",
       "c    2\n",
       "a    1"
      ]
     },
     "execution_count": 164,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.sort_values(by = 'col', ascending=False)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 161,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>col</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>d</th>\n",
       "      <td>3</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>c</th>\n",
       "      <td>2</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>b</th>\n",
       "      <td>4</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>a</th>\n",
       "      <td>1</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "   col\n",
       "d    3\n",
       "c    2\n",
       "b    4\n",
       "a    1"
      ]
     },
     "execution_count": 161,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "df.sort_index(ascending=False)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "## 3.11.\n",
    "3.11 假设某因子截面数据以字典形式储存，字典键为股票代码，字典值为因子数据，  \n",
    "```\n",
    "factor_data = {  \n",
    "'600001':10, '600002':-5, '600003':0,   \n",
    "'600004':-1, '600005':3, '600006':5,\n",
    "}\n",
    "```\n",
    "请编写代码选取出因子值大于0的股票并将股票名称储存在一个list中。\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 165,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "factor_data = {  \n",
    "    '600001':10, '600002':-5, '600003':0,   \n",
    "    '600004':-1, '600005':3, '600006':5,\n",
    "}"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 170,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "['600001', '600005', '600006']"
      ]
     },
     "execution_count": 170,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 参考答案\n",
    "chosen_stocks = [code for code in factor_data if factor_data[code] > 0]\n",
    "chosen_stocks"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 176,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "['600005', '600006']"
      ]
     },
     "execution_count": 176,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "chosen_stocks = [code for code in factor_data if factor_data[code] > 0 and factor_data[code] < 6]\n",
    "chosen_stocks"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 175,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "{'600001': 10, '600005': 3, '600006': 5}"
      ]
     },
     "execution_count": 175,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 字典解析：最终生成的是一个字典；\n",
    "{code: factor_data[code] for code in factor_data if factor_data[code]> 0 }\n",
    "\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 168,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "[4, 6, 8]"
      ]
     },
     "execution_count": 168,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "[i * 2 for i in range(5) if i > 1 ]"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 171,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "['600001', '600005', '600006']"
      ]
     },
     "execution_count": 171,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 解析答案\n",
    "chosen_stocks2 = []\n",
    "for code in factor_data:\n",
    "    if factor_data[code] > 0:\n",
    "        chosen_stocks2.append(code)\n",
    "\n",
    "chosen_stocks2"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 3.11.1. 知识点\n"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "字典索引"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 172,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "1"
      ]
     },
     "execution_count": 172,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 创建字典\n",
    "dict_ = {'600001':1, '600002':2}\n",
    "# 获取键’600001’对应值\n",
    "dict_['600001']\n"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 3.11.2. 知识拓展"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 173,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 其他解决方案\n",
    "# 借助pandas中Series数据类型的bool值索引实现\n",
    "\n",
    "import pandas as pd\n",
    "\n",
    "# 创建Series\n",
    "factor_data = {\n",
    "    '600001':10, '600002':-5, '600003':0, \n",
    "    '600004':-1, '600005':3, '600006':5,\n",
    "}\n",
    "\n",
    "factor_data_series = pd.Series(factor_data)\n",
    "\n",
    "# 进行筛选获取股票代码\n",
    "chosen_stocks = list(factor_data_series[factor_data_series>0].index)\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 174,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "['600001', '600005', '600006']"
      ]
     },
     "execution_count": 174,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "chosen_stocks"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "## 3.12. \n",
    "李明，AQF，某量化基金经理，认为两只股票价格和收益率之间可能存在某种联系。已知一只股票是纺织行业，另一只股票是服装行业。  \n",
    "以下为2018年1月上半月该纺织行业股票每日收盘价数据：  \n",
    "{'2018/01/02':7.74, '2018/01/03':7.88, '2018/01/04':8.12,  \n",
    " '2018/01/05':7.92, '2018/01/08':7.95, '2018/01/09':7.9,   \n",
    " '2018/01/10':7.82, '2018/01/11':7.81, '2018/01/12':7.74,   \n",
    " '2018/01/15':7.56}  \n",
    "以下为2018年1月上半月该服装行业股票每日收盘价数据：  \n",
    "{'2018/01/02':9.81, '2018/01/03':9.73, '2018/01/04':9.75,   \n",
    " '2018/01/05':9.77, '2018/01/08':10.01, '2018/01/09':9.97,   \n",
    " '2018/01/10':9.69, '2018/01/11':9.72, '2018/01/12':9.73,   \n",
    " '2018/01/15':9.94}  \n",
    "（1）请编写绘制两只股票股价折线图的代码（请注明横轴刻度、图例和标题）；  \n",
    "（2）请编写计算两只股价pearson相关系数的代码。  \n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 186,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 参考答案\n",
    "\n",
    "# 第一题参考答案\n",
    "import pandas as pd\n",
    "import matplotlib.pyplot as plt\n",
    "\n",
    "# 数据准备\n",
    "data_textile = pd.Series(\n",
    "    {'2018/01/02':7.74, '2018/01/03':7.88, '2018/01/04':8.12,    \n",
    "     '2018/01/05':7.92, '2018/01/08':7.95, '2018/01/09':7.9, \n",
    "     '2018/01/10':7.82, '2018/01/11':7.81, '2018/01/12':7.74, \n",
    "     '2018/01/15':7.56}\n",
    ")\n",
    "data_textile.index = pd.to_datetime(data_textile.index)\n",
    "\n",
    "data_clothing = pd.Series(\n",
    "    {'2018/01/02':9.81, '2018/01/03':9.73, '2018/01/04':9.75, \n",
    "     '2018/01/05':9.77, '2018/01/08':10.01, '2018/01/09':9.97, \n",
    "     '2018/01/10':9.69, '2018/01/11':9.72, '2018/01/12':9.73, \n",
    "     '2018/01/15':9.94}\n",
    ")\n",
    "data_clothing.index = pd.to_datetime(data_clothing.index)\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 187,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2018-01-02    7.74\n",
       "2018-01-03    7.88\n",
       "2018-01-04    8.12\n",
       "2018-01-05    7.92\n",
       "2018-01-08    7.95\n",
       "2018-01-09    7.90\n",
       "2018-01-10    7.82\n",
       "2018-01-11    7.81\n",
       "2018-01-12    7.74\n",
       "2018-01-15    7.56\n",
       "dtype: float64"
      ]
     },
     "execution_count": 187,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data_textile"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 188,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2018-01-02     9.81\n",
       "2018-01-03     9.73\n",
       "2018-01-04     9.75\n",
       "2018-01-05     9.77\n",
       "2018-01-08    10.01\n",
       "2018-01-09     9.97\n",
       "2018-01-10     9.69\n",
       "2018-01-11     9.72\n",
       "2018-01-12     9.73\n",
       "2018-01-15     9.94\n",
       "dtype: float64"
      ]
     },
     "execution_count": 188,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data_clothing"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 204,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "image/png": "iVBORw0KGgoAAAANSUhEUgAAAeQAAAGbCAYAAAAV2uPtAAAABHNCSVQICAgIfAhkiAAAAAlwSFlz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\nAABJRU5ErkJggg==\n",
      "text/plain": [
       "<matplotlib.figure.Figure at 0x216db7be400>"
      ]
     },
     "metadata": {},
     "output_type": "display_data"
    }
   ],
   "source": [
    "# 绘图\n",
    "plt.figure(figsize = (8,6))\n",
    "plt.plot(data_textile, 'r--',label='XX stock in textile industry')   \n",
    "plt.plot(data_clothing, 'b-',label='XX stock in clothing industry') \n",
    "plt.legend() \n",
    "plt.xticks(rotation=45)  \n",
    "plt.ylim(7,12)\n",
    "plt.title('The corrlation of the two stock')\n",
    "plt.grid()\n",
    "plt.show()\n",
    "\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 216,
   "metadata": {},
   "outputs": [
    {
     "data": {
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      "text/plain": [
       "<matplotlib.figure.Figure at 0x216db797320>"
      ]
     },
     "metadata": {},
     "output_type": "display_data"
    }
   ],
   "source": [
    "plt.figure(figsize = (8,6))\n",
    "plt.scatter(data_textile, data_clothing, label =  'The corrlation')\n",
    "plt.legend() \n",
    "plt.xticks(rotation=45)  \n",
    "# plt.ylim(7,12)\n",
    "plt.title('The corrlation of the two stock')\n",
    "plt.xlabel('A stock')\n",
    "plt.ylabel('B stock')\n",
    "plt.grid()\n",
    "plt.show()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 181,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "-0.095135267078231181"
      ]
     },
     "execution_count": 181,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 第二题参考答案\n",
    "data_textile.corr(data_clothing)\n"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 3.12.1. 知识点"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "字典创建Series"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 205,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2018/01/02    7.74\n",
       "2018/01/03    7.88\n",
       "2018/01/04    8.12\n",
       "2018/01/05    7.92\n",
       "2018/01/08    7.95\n",
       "2018/01/09    7.90\n",
       "2018/01/10    7.82\n",
       "2018/01/11    7.81\n",
       "2018/01/12    7.74\n",
       "2018/01/15    7.56\n",
       "dtype: float64"
      ]
     },
     "execution_count": 205,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 创建Series\n",
    "# 传入字典创建Series时，字典键转化为Series的index，值为values。\n",
    "import pandas as pd\n",
    "data_textile = pd.Series(\n",
    "    {'2018/01/02':7.74, '2018/01/03':7.88, '2018/01/04':8.12,    \n",
    "     '2018/01/05':7.92, '2018/01/08':7.95, '2018/01/09':7.9, \n",
    "     '2018/01/10':7.82, '2018/01/11':7.81, '2018/01/12':7.74, \n",
    "     '2018/01/15':7.56}\n",
    ")\n",
    "data_textile"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "将index转化为DatetimeIndex"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 206,
   "metadata": {
    "scrolled": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "Index(['2018/01/02', '2018/01/03', '2018/01/04', '2018/01/05', '2018/01/08',\n",
       "       '2018/01/09', '2018/01/10', '2018/01/11', '2018/01/12', '2018/01/15'],\n",
       "      dtype='object')"
      ]
     },
     "execution_count": 206,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "data_textile.index"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 207,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "DatetimeIndex(['2018-01-02', '2018-01-03', '2018-01-04', '2018-01-05',\n",
       "               '2018-01-08', '2018-01-09', '2018-01-10', '2018-01-11',\n",
       "               '2018-01-12', '2018-01-15'],\n",
       "              dtype='datetime64[ns]', freq=None)"
      ]
     },
     "execution_count": 207,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "pd.to_datetime(data_textile.index)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 3.12.2. 知识拓展"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "由于绘图代码编写比较灵活，因此存在多种方式实现试题要求"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "方式1"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 208,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 方法1：数据创建部分\n",
    "data_textile = {\n",
    "    '2018/01/02':7.74, '2018/01/03':7.88, '2018/01/04':8.12,\n",
    "    '2018/01/05':7.92, '2018/01/08':7.95, '2018/01/09':7.9, \n",
    "    '2018/01/10':7.82, '2018/01/11':7.81, '2018/01/12':7.74, \n",
    "    '2018/01/15':7.56\n",
    "}\n",
    "\n",
    "data_clothing = {\n",
    "    '2018/01/02':9.81, '2018/01/03':9.73, '2018/01/04':9.75, \n",
    "    '2018/01/05':9.77, '2018/01/08':10.01, '2018/01/09':9.97, \n",
    "    '2018/01/10':9.69, '2018/01/11':9.72, '2018/01/12':9.73, \n",
    "    '2018/01/15':9.94\n",
    "}\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 209,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "{'2018/01/02': 7.74,\n",
       " '2018/01/03': 7.88,\n",
       " '2018/01/04': 8.12,\n",
       " '2018/01/05': 7.92,\n",
       " '2018/01/08': 7.95,\n",
       " '2018/01/09': 7.9,\n",
       " '2018/01/10': 7.82,\n",
       " '2018/01/11': 7.81,\n",
       " '2018/01/12': 7.74,\n",
       " '2018/01/15': 7.56}"
      ]
     },
     "execution_count": 209,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 后续使用字典作为绘图数据\n",
    "data_textile"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 为了在notebook中显示，\n",
    "# 此处使用%matplotlib inline魔法命令，考试答案中可以不写\n",
    "%matplotlib inline"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "scrolled": true
   },
   "outputs": [],
   "source": [
    "# 方法1：绘图部分\n",
    "import matplotlib.pyplot as plt\n",
    "\n",
    "plt.plot(\n",
    "    data_textile.keys(), \n",
    "    data_textile.values(),\n",
    "    label='XX stock in textile industry'\n",
    ") \n",
    "plt.plot(\n",
    "    data_clothing.keys(), \n",
    "    data_clothing.values(),\n",
    "    label='XX stock in clothing industry'\n",
    ") \n",
    "# 显示图例\n",
    "plt.legend()\n",
    "# 显示x轴刻度\n",
    "plt.xticks(rotation=45)\n",
    "# 显示最终图\n",
    "plt.show()\n"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "方法二"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 210,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 方法2：数据创建部分\n",
    "import pandas as pd\n",
    "\n",
    "data_textile = pd.Series(\n",
    "    {'2018/01/02':7.74, '2018/01/03':7.88, '2018/01/04':8.12, \n",
    "     '2018/01/05':7.92, '2018/01/08':7.95, '2018/01/09':7.9, \n",
    "     '2018/01/10':7.82, '2018/01/11':7.81, '2018/01/12':7.74, \n",
    "     '2018/01/15':7.56}\n",
    ")\n",
    "\n",
    "data_clothing = pd.Series(\n",
    "    {'2018/01/02':9.81, '2018/01/03':9.73, '2018/01/04':9.75, \n",
    "     '2018/01/05':9.77, '2018/01/08':10.01, '2018/01/09':9.97, \n",
    "     '2018/01/10':9.69, '2018/01/11':9.72, '2018/01/12':9.73, \n",
    "     '2018/01/15':9.94}\n",
    ")\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 211,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2018/01/02    7.74\n",
       "2018/01/03    7.88\n",
       "2018/01/04    8.12\n",
       "2018/01/05    7.92\n",
       "2018/01/08    7.95\n",
       "2018/01/09    7.90\n",
       "2018/01/10    7.82\n",
       "2018/01/11    7.81\n",
       "2018/01/12    7.74\n",
       "2018/01/15    7.56\n",
       "dtype: float64"
      ]
     },
     "execution_count": 211,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 后续使用padans.Series作为绘图数据\n",
    "data_textile"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 212,
   "metadata": {},
   "outputs": [
    {
     "data": {
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      "text/plain": [
       "<matplotlib.figure.Figure at 0x216db900cf8>"
      ]
     },
     "metadata": {},
     "output_type": "display_data"
    }
   ],
   "source": [
    "# 方法2：绘图部分\n",
    "import matplotlib.pyplot as plt\n",
    "\n",
    "data_textile.plot(\n",
    "    xticks=range(10),     # 显示哪些横坐标\n",
    "    label='XX stock in textile industry'\n",
    ")\n",
    "data_clothing.plot(\n",
    "    xticks=range(10), \n",
    "    label='XX stock in clothing industry'\n",
    ")\n",
    "plt.legend()\n",
    "plt.xticks(rotation=45)\n",
    "plt.show()\n"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "## 3.13 \n",
    "请补全Position类定义的代码。要求该类创建的实例拥有_trade_records属性。_trade_records数据结构为列表，列表元素为表示交易记录的元组，元组结构为(code, amount, time) 分别对应股票代码，交易数量和成交日期，其中交易数量正为买入，负为卖出。Position对象有一个方法add_record，add_record(self，record)方法将交易记录record添加到_trade_records属性中。\n",
    "```\n",
    "class Position():\n",
    "    def __init__(self):\n",
    "        # your codes here\n",
    "\n",
    "    def add_record(self, record): \n",
    "        # your codes here\n",
    "```"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 217,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 参考答案\n",
    "class Position():\n",
    "    def __init__(self):\n",
    "        self._trade_records = []\n",
    "\n",
    "    def add_record(self, record):\n",
    "        self._trade_records.append(record)\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 218,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 检查编写的类是否可按要求运行\n",
    "\n",
    "# 首先创建一个position实例\n",
    "position_instance = Position()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 219,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "[]"
      ]
     },
     "execution_count": 219,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 查看该类是否有_trade_records属性\n",
    "position_instance._trade_records"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 220,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 检验实例的.add_record方法\n",
    "position_instance.add_record(('600001', 600, '2018-01-01'))"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 221,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "[('600001', 600, '2018-01-01')]"
      ]
     },
     "execution_count": 221,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 运行.add_record方法后查看_trade_records属性是否有变化\n",
    "position_instance._trade_records"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 222,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": [
    "# 再次添加\n",
    "position_instance.add_record(('600002', 1000, '2019-12-31'))"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 223,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "[('600001', 600, '2018-01-01'), ('600002', 1000, '2019-12-31')]"
      ]
     },
     "execution_count": 223,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "position_instance._trade_records"
   ]
  },
  {
   "attachments": {
    "image.png": {
     "image/png": ""
    }
   },
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "## 3.14. \n",
    "李明，AQF，某量化基金经理，在进行策略研究时需要对股票进行筛选，当前已知股票数据stock_data如下图：\n",
    "\n",
    "![image.png](attachment:image.png)\n",
    "现要使用DataFrame中groupby技术从数据stock_data中取出各行业PE的最大值和各行业ROE最小值分别命名为pe_max和roe_min。请编写相应代码。\n"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "参考答案\n",
    "```\n",
    "pe_max = stock_data.groupby('industry').apply(lambda df:df['PE'].max())\n",
    "roe_min = stock_data.groupby('industry').apply(lambda df:df['ROE'].min())\n",
    "```\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 224,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>industry</th>\n",
       "      <th>PE</th>\n",
       "      <th>ROE</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>stock1</th>\n",
       "      <td>industry1</td>\n",
       "      <td>30</td>\n",
       "      <td>0.05</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>stock2</th>\n",
       "      <td>industry1</td>\n",
       "      <td>15</td>\n",
       "      <td>0.07</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>stock3</th>\n",
       "      <td>industry2</td>\n",
       "      <td>5</td>\n",
       "      <td>-0.01</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>stock4</th>\n",
       "      <td>industry1</td>\n",
       "      <td>20</td>\n",
       "      <td>0.10</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>stock5</th>\n",
       "      <td>industry2</td>\n",
       "      <td>8</td>\n",
       "      <td>0.03</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "         industry  PE   ROE\n",
       "stock1  industry1  30  0.05\n",
       "stock2  industry1  15  0.07\n",
       "stock3  industry2   5 -0.01\n",
       "stock4  industry1  20  0.10\n",
       "stock5  industry2   8  0.03"
      ]
     },
     "execution_count": 224,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "import pandas as pd\n",
    "stock_data = pd.DataFrame(\n",
    "    [['industry1', 30, 0.05],\n",
    "     ['industry1', 15, 0.07],\n",
    "     ['industry2', 5, -0.01],\n",
    "     ['industry1', 20, 0.10],\n",
    "     ['industry2', 8, 0.03]],\n",
    "    index=['stock1', 'stock2', 'stock3', 'stock4', 'stock5'],\n",
    "    columns=['industry', 'PE', 'ROE']\n",
    ")\n",
    "stock_data"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 225,
   "metadata": {
    "scrolled": false
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "industry\n",
       "industry1    30\n",
       "industry2     8\n",
       "dtype: int64"
      ]
     },
     "execution_count": 225,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "pe_max = stock_data.groupby('industry').apply(lambda df:df['PE'].max())\n",
    "pe_max"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 228,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PE</th>\n",
       "      <th>ROE</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>industry</th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>industry1</th>\n",
       "      <td>30</td>\n",
       "      <td>0.10</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>industry2</th>\n",
       "      <td>8</td>\n",
       "      <td>0.03</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "           PE   ROE\n",
       "industry           \n",
       "industry1  30  0.10\n",
       "industry2   8  0.03"
      ]
     },
     "execution_count": 228,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "pe_max = stock_data.groupby('industry').max()\n",
    "pe_max"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 230,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "industry\n",
       "industry1    30\n",
       "industry2     8\n",
       "Name: PE, dtype: int64"
      ]
     },
     "execution_count": 230,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "pe_max = stock_data.groupby('industry').max()['PE']\n",
    "pe_max"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 231,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "industry\n",
       "industry1    30\n",
       "industry2     8\n",
       "Name: PE, dtype: int64"
      ]
     },
     "execution_count": 231,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "pe_max = stock_data.groupby('industry')['PE'].max()\n",
    "pe_max"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 226,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "industry\n",
       "industry1    0.05\n",
       "industry2   -0.01\n",
       "dtype: float64"
      ]
     },
     "execution_count": 226,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "roe_min = stock_data.groupby('industry').apply(lambda df:df['ROE'].min())\n",
    "roe_min"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 3.14.1. 知识点\n"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "Groupby对象创建"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 232,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "<pandas.core.groupby.DataFrameGroupBy object at 0x00000216DCC19240>"
      ]
     },
     "execution_count": 232,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "import pandas as pd\n",
    "stock_data = pd.DataFrame(\n",
    "    [['industry1', 30, 0.05],\n",
    "     ['industry1', 15, 0.07],\n",
    "     ['industry2', 5, -0.01],\n",
    "     ['industry1', 20, 0.10],\n",
    "     ['industry2', 8, 0.03]],\n",
    "    index=['stock1', 'stock2', 'stock3', 'stock4', 'stock5'],\n",
    "    columns=['industry', 'PE', 'ROE']\n",
    ")\n",
    "groupby_instance = stock_data.groupby('industry')\n",
    "groupby_instance"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "groupby对象常用方法"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 233,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr>\n",
       "      <th></th>\n",
       "      <th colspan=\"8\" halign=\"left\">PE</th>\n",
       "      <th colspan=\"8\" halign=\"left\">ROE</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th></th>\n",
       "      <th>count</th>\n",
       "      <th>mean</th>\n",
       "      <th>std</th>\n",
       "      <th>min</th>\n",
       "      <th>25%</th>\n",
       "      <th>50%</th>\n",
       "      <th>75%</th>\n",
       "      <th>max</th>\n",
       "      <th>count</th>\n",
       "      <th>mean</th>\n",
       "      <th>std</th>\n",
       "      <th>min</th>\n",
       "      <th>25%</th>\n",
       "      <th>50%</th>\n",
       "      <th>75%</th>\n",
       "      <th>max</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>industry</th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>industry1</th>\n",
       "      <td>3.0</td>\n",
       "      <td>21.666667</td>\n",
       "      <td>7.637626</td>\n",
       "      <td>15.0</td>\n",
       "      <td>17.50</td>\n",
       "      <td>20.0</td>\n",
       "      <td>25.00</td>\n",
       "      <td>30.0</td>\n",
       "      <td>3.0</td>\n",
       "      <td>0.073333</td>\n",
       "      <td>0.025166</td>\n",
       "      <td>0.05</td>\n",
       "      <td>0.06</td>\n",
       "      <td>0.07</td>\n",
       "      <td>0.085</td>\n",
       "      <td>0.10</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>industry2</th>\n",
       "      <td>2.0</td>\n",
       "      <td>6.500000</td>\n",
       "      <td>2.121320</td>\n",
       "      <td>5.0</td>\n",
       "      <td>5.75</td>\n",
       "      <td>6.5</td>\n",
       "      <td>7.25</td>\n",
       "      <td>8.0</td>\n",
       "      <td>2.0</td>\n",
       "      <td>0.010000</td>\n",
       "      <td>0.028284</td>\n",
       "      <td>-0.01</td>\n",
       "      <td>0.00</td>\n",
       "      <td>0.01</td>\n",
       "      <td>0.020</td>\n",
       "      <td>0.03</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "             PE                                                        ROE  \\\n",
       "          count       mean       std   min    25%   50%    75%   max count   \n",
       "industry                                                                     \n",
       "industry1   3.0  21.666667  7.637626  15.0  17.50  20.0  25.00  30.0   3.0   \n",
       "industry2   2.0   6.500000  2.121320   5.0   5.75   6.5   7.25   8.0   2.0   \n",
       "\n",
       "                                                              \n",
       "               mean       std   min   25%   50%    75%   max  \n",
       "industry                                                      \n",
       "industry1  0.073333  0.025166  0.05  0.06  0.07  0.085  0.10  \n",
       "industry2  0.010000  0.028284 -0.01  0.00  0.01  0.020  0.03  "
      ]
     },
     "execution_count": 233,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "groupby_instance.describe()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 234,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>industry</th>\n",
       "      <th>industry1</th>\n",
       "      <th>industry2</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th rowspan=\"8\" valign=\"top\">PE</th>\n",
       "      <th>count</th>\n",
       "      <td>3.000000</td>\n",
       "      <td>2.000000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>mean</th>\n",
       "      <td>21.666667</td>\n",
       "      <td>6.500000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>std</th>\n",
       "      <td>7.637626</td>\n",
       "      <td>2.121320</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>min</th>\n",
       "      <td>15.000000</td>\n",
       "      <td>5.000000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>25%</th>\n",
       "      <td>17.500000</td>\n",
       "      <td>5.750000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>50%</th>\n",
       "      <td>20.000000</td>\n",
       "      <td>6.500000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>75%</th>\n",
       "      <td>25.000000</td>\n",
       "      <td>7.250000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>max</th>\n",
       "      <td>30.000000</td>\n",
       "      <td>8.000000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th rowspan=\"8\" valign=\"top\">ROE</th>\n",
       "      <th>count</th>\n",
       "      <td>3.000000</td>\n",
       "      <td>2.000000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>mean</th>\n",
       "      <td>0.073333</td>\n",
       "      <td>0.010000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>std</th>\n",
       "      <td>0.025166</td>\n",
       "      <td>0.028284</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>min</th>\n",
       "      <td>0.050000</td>\n",
       "      <td>-0.010000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>25%</th>\n",
       "      <td>0.060000</td>\n",
       "      <td>0.000000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>50%</th>\n",
       "      <td>0.070000</td>\n",
       "      <td>0.010000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>75%</th>\n",
       "      <td>0.085000</td>\n",
       "      <td>0.020000</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>max</th>\n",
       "      <td>0.100000</td>\n",
       "      <td>0.030000</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "industry   industry1  industry2\n",
       "PE  count   3.000000   2.000000\n",
       "    mean   21.666667   6.500000\n",
       "    std     7.637626   2.121320\n",
       "    min    15.000000   5.000000\n",
       "    25%    17.500000   5.750000\n",
       "    50%    20.000000   6.500000\n",
       "    75%    25.000000   7.250000\n",
       "    max    30.000000   8.000000\n",
       "ROE count   3.000000   2.000000\n",
       "    mean    0.073333   0.010000\n",
       "    std     0.025166   0.028284\n",
       "    min     0.050000  -0.010000\n",
       "    25%     0.060000   0.000000\n",
       "    50%     0.070000   0.010000\n",
       "    75%     0.085000   0.020000\n",
       "    max     0.100000   0.030000"
      ]
     },
     "execution_count": 234,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 为了方便阅读进行转置\n",
    "groupby_instance.describe().T"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 237,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PE</th>\n",
       "      <th>ROE</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>industry</th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>industry1</th>\n",
       "      <td>21.666667</td>\n",
       "      <td>0.073333</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>industry2</th>\n",
       "      <td>6.500000</td>\n",
       "      <td>0.010000</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "                  PE       ROE\n",
       "industry                      \n",
       "industry1  21.666667  0.073333\n",
       "industry2   6.500000  0.010000"
      ]
     },
     "execution_count": 237,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 统计计算方法举例\n",
    "groupby_instance.mean()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 240,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>PE</th>\n",
       "      <th>ROE</th>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>industry</th>\n",
       "      <th></th>\n",
       "      <th></th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>industry1</th>\n",
       "      <td>15</td>\n",
       "      <td>0.05</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>industry2</th>\n",
       "      <td>5</td>\n",
       "      <td>-0.01</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "           PE   ROE\n",
       "industry           \n",
       "industry1  15  0.05\n",
       "industry2   5 -0.01"
      ]
     },
     "execution_count": 240,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 一般操作方法\n",
    "groupby_instance.min()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 3.14.2. 知识拓展\n"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "Groupby对象可进行索引"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "import pandas as pd\n",
    "stock_data = pd.DataFrame(\n",
    "    [['industry1', 30, 0.05],\n",
    "     ['industry1', 15, 0.07],\n",
    "     ['industry2', 5, -0.01],\n",
    "     ['industry1', 20, 0.10],\n",
    "     ['industry2', 8, 0.03]],\n",
    "    index=['stock1', 'stock2', 'stock3', 'stock4', 'stock5'],\n",
    "    columns=['industry', 'PE', 'ROE']\n",
    ")\n",
    "\n",
    "stock_data.groupby('industry')['PE']    # 对Groupby对象进行索引获得PE列，  \n",
    "                                        # 此时仍为Groupby对象\n"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "stock_data.groupby('industry')['PE'].max()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "由于Groupby对象可进行索引，因此答案可使用多种方式实现。  \n",
    "\n",
    "以计算各行业最大值为例"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "# 方式1：答案\n",
    "# 在匿名函数中完成PE数据的获取及最大值计算\n",
    "pe_max1= stock_data.groupby('industry').apply(lambda df:df['PE'].max())\n",
    "pe_max1"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "# 方式2：在groupby对象上进行索引\n",
    "# 在groupby对象上进行索引后计算各分组的最大值\n",
    "pe_max2 = stock_data.groupby('industry')['PE'].max()\n",
    "pe_max2"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": [
    "# 方式3：先计算各分组最大值之后对拼接后的数据进行索引\n",
    "pe_max3 = stock_data.groupby('industry').max()['PE']\n",
    "pe_max3"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "## 3.15. \n",
    "3.15 已知df为pandas中的DataFrame数据，df['close']中存储了某资产的每日价格数据，df索引为日期时间索引。  \n",
    "（1）请在df中添加一列名为change的数据，计算资产每日收益率后储存到该列；  \n",
    "（2）请根据（1）中结果，计算资产在取样期的日波动率；  \n",
    "（3）计算资产的每月收益率，可以使用（1）问题的计算结果；  \n",
    "（4）计算资产的日夏普比率，已知年化无风险利率4%， 每年按252天计算。  \n",
    "\n",
    "参考答案：  \n",
    "```\n",
    "（1）df['change'] = df['close'].pct_change()\n",
    "（2）std = df['change'].std()\n",
    "（3）month_change = (df['change']+1).resample('M').prod()-1\n",
    "（4）sharpe_ratio = (df['change'].mean() - 0.04/252)/std\n",
    "```"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### 3.15.1. 知识点"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "变动百分比"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 241,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>close</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2018-01-01</th>\n",
       "      <td>2.594271</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-02</th>\n",
       "      <td>0.499444</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-03</th>\n",
       "      <td>-0.157086</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-04</th>\n",
       "      <td>-1.553584</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-05</th>\n",
       "      <td>-0.740775</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "               close\n",
       "2018-01-01  2.594271\n",
       "2018-01-02  0.499444\n",
       "2018-01-03 -0.157086\n",
       "2018-01-04 -1.553584\n",
       "2018-01-05 -0.740775"
      ]
     },
     "execution_count": 241,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 准备用于计算的数据\n",
    "import pandas as pd\n",
    "import numpy as np\n",
    "\n",
    "df = pd.DataFrame(\n",
    "    np.random.randn(100),\n",
    "    index=pd.date_range('2018-01-01', periods=100),\n",
    "    columns=['close',]\n",
    ")\n",
    "df.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 242,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>close</th>\n",
       "      <th>change</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2018-01-01</th>\n",
       "      <td>2.594271</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-02</th>\n",
       "      <td>0.499444</td>\n",
       "      <td>-0.807482</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-03</th>\n",
       "      <td>-0.157086</td>\n",
       "      <td>-1.314521</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-04</th>\n",
       "      <td>-1.553584</td>\n",
       "      <td>8.890050</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-05</th>\n",
       "      <td>-0.740775</td>\n",
       "      <td>-0.523183</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "               close    change\n",
       "2018-01-01  2.594271       NaN\n",
       "2018-01-02  0.499444 -0.807482\n",
       "2018-01-03 -0.157086 -1.314521\n",
       "2018-01-04 -1.553584  8.890050\n",
       "2018-01-05 -0.740775 -0.523183"
      ]
     },
     "execution_count": 242,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 方法1 按照答案计算日收益率\n",
    "df['change'] = df['close'].pct_change()\n",
    "df.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 243,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>close</th>\n",
       "      <th>change</th>\n",
       "      <th>change1</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2018-01-01</th>\n",
       "      <td>2.594271</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-02</th>\n",
       "      <td>0.499444</td>\n",
       "      <td>-0.807482</td>\n",
       "      <td>-0.807482</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-03</th>\n",
       "      <td>-0.157086</td>\n",
       "      <td>-1.314521</td>\n",
       "      <td>-1.314521</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-04</th>\n",
       "      <td>-1.553584</td>\n",
       "      <td>8.890050</td>\n",
       "      <td>8.890050</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-05</th>\n",
       "      <td>-0.740775</td>\n",
       "      <td>-0.523183</td>\n",
       "      <td>-0.523183</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "               close    change   change1\n",
       "2018-01-01  2.594271       NaN       NaN\n",
       "2018-01-02  0.499444 -0.807482 -0.807482\n",
       "2018-01-03 -0.157086 -1.314521 -1.314521\n",
       "2018-01-04 -1.553584  8.890050  8.890050\n",
       "2018-01-05 -0.740775 -0.523183 -0.523183"
      ]
     },
     "execution_count": 243,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 方法2 按照变动百分比计算公式计算收益率\n",
    "df['change1'] = df['close']/df['close'].shift() - 1\n",
    "df.head()"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 244,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style>\n",
       "    .dataframe thead tr:only-child th {\n",
       "        text-align: right;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: left;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>close</th>\n",
       "      <th>change</th>\n",
       "      <th>change1</th>\n",
       "      <th>change2</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>2018-01-01</th>\n",
       "      <td>2.594271</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>NaN</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-02</th>\n",
       "      <td>0.499444</td>\n",
       "      <td>-0.807482</td>\n",
       "      <td>-0.807482</td>\n",
       "      <td>-0.807482</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-03</th>\n",
       "      <td>-0.157086</td>\n",
       "      <td>-1.314521</td>\n",
       "      <td>-1.314521</td>\n",
       "      <td>-1.314521</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-04</th>\n",
       "      <td>-1.553584</td>\n",
       "      <td>8.890050</td>\n",
       "      <td>8.890050</td>\n",
       "      <td>8.890050</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2018-01-05</th>\n",
       "      <td>-0.740775</td>\n",
       "      <td>-0.523183</td>\n",
       "      <td>-0.523183</td>\n",
       "      <td>-0.523183</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "</div>"
      ],
      "text/plain": [
       "               close    change   change1   change2\n",
       "2018-01-01  2.594271       NaN       NaN       NaN\n",
       "2018-01-02  0.499444 -0.807482 -0.807482 -0.807482\n",
       "2018-01-03 -0.157086 -1.314521 -1.314521 -1.314521\n",
       "2018-01-04 -1.553584  8.890050  8.890050  8.890050\n",
       "2018-01-05 -0.740775 -0.523183 -0.523183 -0.523183"
      ]
     },
     "execution_count": 244,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 方法3 按照公式计算日收益率,此时使用.div方法代替/除法运算符\n",
    "df['change2'] = df['close'].div(df['close'].shift()) - 1\n",
    "df.head()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "标准差计算方法"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 245,
   "metadata": {
    "scrolled": true
   },
   "outputs": [
    {
     "data": {
      "text/plain": [
       "20.11573462623673"
      ]
     },
     "execution_count": 245,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "# 使用.std()方法计算日收益率标准差\n",
    "std = df['change'].std()\n",
    "std"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "计算资产每月收益率"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 246,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "2018-01-31   -1.182232\n",
       "2018-02-28   -2.006389\n",
       "2018-03-31    1.495503\n",
       "2018-04-30    0.053189\n",
       "Freq: M, Name: change, dtype: float64"
      ]
     },
     "execution_count": 246,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "month_change = (df['change'] + 1).resample('M').prod() - 1\n",
    "month_change"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "计算资产的日夏普比率，已知年化无风险利率4%， 每年按252天计算"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 247,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "-0.04692612887349985"
      ]
     },
     "execution_count": 247,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "sharpe_ratio = (df['change'].mean() - 0.04/252)/std\n",
    "sharpe_ratio"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {
    "collapsed": true
   },
   "outputs": [],
   "source": []
  }
 ],
 "metadata": {
  "kernelspec": {
   "display_name": "Python 3",
   "language": "python",
   "name": "python3"
  },
  "language_info": {
   "codemirror_mode": {
    "name": "ipython",
    "version": 3
   },
   "file_extension": ".py",
   "mimetype": "text/x-python",
   "name": "python",
   "nbconvert_exporter": "python",
   "pygments_lexer": "ipython3",
   "version": "3.6.1"
  },
  "toc": {
   "nav_menu": {},
   "number_sections": false,
   "sideBar": true,
   "skip_h1_title": true,
   "toc_cell": false,
   "toc_position": {},
   "toc_section_display": "block",
   "toc_window_display": false
  }
 },
 "nbformat": 4,
 "nbformat_minor": 2
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{
 "metadata": {
  "signature": "sha256:e6afb5269ab83cadc12086a5a28f0ae03395fccf5587dfbdcfe78101562a6c1b"
 },
 "nbformat": 3,
 "nbformat_minor": 0,
 "original_thread": "59bf28bd0f66ae010f61b860",
 "worksheets": [
  {
   "cells": [
    {
     "cell_type": "markdown",
     "id": "AD3FE721806943439F8957B40A1DA47B",
     "metadata": {},
     "source": [
      "# \u5355\u56e0\u5b50\u6709\u6548\u6027\u7814\u7a76\u6a21\u677f\n",
      "\n",
      "---\n",
      "\n",
      "  \t\u4ee5\u5e02\u503c\u56e0\u5b50\u4e3a\u4f8b\n",
      "      \u5c06\u80a1\u7968\u6309\u7167\u5e02\u503c\u56e0\u5b50LCAP\u8fdb\u884c\u6392\u5e8f\uff0c\u5c06\u6392\u5e8f\u540e\u7684\u6240\u6709\u80a1\u7968\u5206\u4e3a\u4e09\u5341\u7ec4\uff0c\u5206\u522b\u4e70\u5165\u5176\u4e2d\u7b2c\u4e00\uff0c\u56db\uff0c\u4e03\u3002\u3002\u3002\u7ec4\u5e76\u7edf\u8ba1\u6536\u76ca\n",
      "  \t\u7b56\u7565\u6bcf\u6708\u8fdb\u884c\u4ed3\u4f4d\u8c03\u6574"
     ]
    },
    {
     "cell_type": "markdown",
     "id": "03820FA4217149338977720BF3AEA674",
     "metadata": {},
     "source": [
      "---\n",
      "\n",
      "## 1. \u7b56\u7565\u51fd\u6570\u51c6\u5907"
     ]
    },
    {
     "cell_type": "markdown",
     "id": "B58CD5486D954F8B86E5E37ACDC38E8A",
     "metadata": {},
     "source": [
      "### 1.1 \u8d26\u6237\u51c6\u5907\u51fd\u6570\n",
      "  \u5728\u7b56\u7565\u6d4b\u8bd5\u4e2d\uff0c\u901a\u8fc7\u521b\u5efa\u591a\u4e2a\u8d26\u6237\u4e70\u5165\u4e0d\u540c\u5206\u7ec4\u7684\u80a1\u7968\uff0c\u5b9e\u73b0\u4ee5\u6bcf\u4e2a\u8d26\u6237\u6536\u76ca\u60c5\u51b5\u53cd\u5e94\u7814\u7a76\u56e0\u5b50\u5206\u7ec4\u6548\u679c\u7684\u76ee\u7684"
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "0356EAFBDD5D453585FB8C69D9E3B03C",
     "input": [
      "def generate_accounts(N):\n",
      "    \"\"\"\n",
      "        \u521b\u5efa\u591a\u4e2a\u8d26\u6237\n",
      "        \n",
      "    Parameters:\n",
      "        N : \u8fd4\u56de\u8d26\u6237\u4e2a\u6570\n",
      "    return\uff1a\n",
      "        \u8fd4\u56de\u4ee5\u8d26\u6237\u540d\u4e3akey\uff0c\u4ee5Account\u5b9e\u4f8b\u4e3a\u503c\u7684\u5b57\u5178\n",
      "        \u5176\u4e2d\u8d26\u6237\u540d\u4e3aaccount00, account01, ... , accountN-1\n",
      "        Account\u4e3a\u53ef\u4e70\u5165\u80a1\u7968\uff0c\u521d\u59cb\u8d44\u91d1\u4e3a10000000\uff0c\u5176\u4f59\u503c\u4e3a\u9ed8\u8ba4\u7684\u8d26\u6237\u5b9e\u4f8b\n",
      "    \"\"\"\n",
      "    accounts = {}\n",
      "    for i in range(N):\n",
      "        if i < 10:\n",
      "            accounts['account0' + str(i)] = AccountConfig(account_type='security', capital_base=10000000)\n",
      "        else:\n",
      "            accounts['account' + str(i)] = AccountConfig(account_type='security', capital_base=10000000)\n",
      "    \n",
      "    # log.info(accounts)\n",
      "    return accounts\n"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "markdown",
     "id": "A55DEA75D4264F668AEB860D8E03B3CC",
     "metadata": {},
     "source": [
      "### 1.2 \u80a1\u7968\u5206\u7ec4\u51fd\u6570\n",
      "  \u5728\u7b56\u7565\u6d4b\u8bd5\u4e2d\uff0c\u6839\u636e\u5f53\u524d\u7814\u7a76\u56e0\u5b50\u5bf9\u80a1\u7968\u8fdb\u884c\u6392\u5e8f\u540e\u8fdb\u884c\u5206\u7ec4\n",
      "  \u8be5\u51fd\u6570\u5206\u4e3a\u4e09\u90e8\u5206\uff1a\n",
      "1. \u83b7\u53d6\u80a1\u7968\u6570\u636e\n",
      "2. \u6839\u636e\u80a1\u7968\u56e0\u5b50\u5bf9\u80a1\u7968\u8fdb\u884c\u6392\u5e8f\n",
      "3. \u5206\u7ec4\u540e\u5e76\u8fd4\u56de\u80a1\u7968\u5217\u8868"
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "DAC1FE2C474F4447BA6E5581C6102A67",
     "input": [
      "def get_data_and_group_stock_by_factor(context, stocks, factor, N):\n",
      "    \"\"\"\n",
      "      \u83b7\u5f97\u80a1\u7968\u6570\u636e\u540e\uff0c\u6309\u7167\u56e0\u5b50\u5c06\u80a1\u7968\u8fdb\u884c\u6392\u5e8f\u5e76\u5206\u4e3aN\u7ec4\u8fd4\u56de\n",
      "    \n",
      "    parameter\uff1a\n",
      "      stocks : \u9700\u8981\u8fdb\u884c\u5206\u7ec4\u7684\u80a1\u7968\u5217\u8868\n",
      "      factor : \u8fdb\u884c\u6392\u5e8f\u4f7f\u7528\u7684\u56e0\u5b50\uff0c\u683c\u5f0f\u5e94\u4e3astring\n",
      "      N : \u5c06\u8981\u5206\u6210\u7684\u7ec4\u6570,\u4f8b\u5b50\u4e2d\u662f30\u7ec4\uff1b\n",
      "    \"\"\"\n",
      "    # 1. \u83b7\u53d6\u80a1\u7968\u6570\u636e\n",
      "    field = ['secID']\n",
      "    field.append(factor)\n",
      "    data = DataAPI.MktStockFactorsOneDayGet(tradeDate=context.previous_date,secID=stocks,ticker=u\"\",field=field,pandas=\"1\")\n",
      "    # log.info(['stock_amount', len(stocks)])\n",
      "    data.dropna(inplace=True)    # \u5220\u9664\u7f3a\u5931\u503c\n",
      "    \n",
      "    # 2. \u6839\u636e\u80a1\u7968\u56e0\u5b50\u5bf9\u80a1\u7968\u8fdb\u884c\u6392\u5e8f\n",
      "    data.sort_index(by=factor, inplace=True)                  \n",
      "    # log.info(data)\n",
      "    sorted_stock = list(data['secID'])\n",
      "    # log.info(sorted_stock)\n",
      "    \n",
      "    # 3. \u5bf9\u80a1\u7968\u8fdb\u884c\u5206\u7ec4\n",
      "    grouped_stock = []\n",
      "    group_length = len(sorted_stock)/N                         # \u8ba1\u7b97\u6bcf\u7ec4\u7684\u80a1\u7968\u6570\u91cf\n",
      "    \n",
      "    log.info(['group_length', group_length])\n",
      "    \n",
      "    for i in range(N-1):                                       # \u5c06\u524dN-1\u7ec4\u7684\u80a1\u7968\u5206\u7ec4\u540e\u653e\u5165grouped_stock\n",
      "        start = i * group_length\n",
      "        end = (i+1) * group_length \n",
      "        grouped_stock.append(sorted_stock[start:end])\n",
      "    \n",
      "    grouped_stock.append(sorted_stock[(N-1)*group_length:])    # \u5c06\u5269\u4f59\u7684\u80a1\u7968\u653e\u5165\u6700\u540e\u4e00\u7ec4\n",
      "#    log.info(grouped_stock)\n",
      "    return grouped_stock"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "markdown",
     "id": "B1758584C77E4B058CA41F64D8B382C4",
     "metadata": {},
     "source": [
      "### 1.3 \u83b7\u5f97\u8d26\u6237\u51fd\u6570\n",
      "  \u5728\u7b56\u7565\u6d4b\u8bd5\u4e2d\uff0c \u6839\u636e\u5df2\u7ecf\u5b9a\u4e49\u7684\u591a\u4e2a\u8d26\u6237\u7684\u540d\u79f0\uff0c\u83b7\u5f97\u591a\u4e2aaccount\u5bf9\u5e94\u7684\u5b9e\u4f8b\n",
      "  "
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "1D0EFB5CD83B427BB756F9EEAF93ED4A",
     "input": [
      "def get_account_list(context, account_dict):\n",
      "    \"\"\"\n",
      "    \u83b7\u5f97account\u5b9e\u4f8b\uff0c\u5e76\u5c06\u5b9e\u4f8b\u5b58\u5165account_instance\u5217\u8868\n",
      "    \n",
      "    Parameter:\n",
      "      account_dict: \u50a8\u5b58\u8d26\u6237\u540d\u79f0\u548caccount\u5bf9\u8c61\u7684\u5b57\u5178\n",
      "    return:\n",
      "      \u5305\u542b\u591a\u4e2aaccount\u5b9e\u4f8b\u7684\u5217\u8868\n",
      "    \"\"\"\n",
      "    account_instances = []\n",
      "    \n",
      "    log.info(account_dict.keys())\n",
      "    \n",
      "    sorted_account_keys = account_dict.keys()\n",
      "    \n",
      "    # \u6ce8\u610fpython3\u7684\u533a\u522b\uff1a\n",
      "    # sorted_account_keys = list(account_dict.keys())\n",
      "    \n",
      "    sorted_account_keys.sort()\n",
      "    log.info(sorted_account_keys)\n",
      "    \n",
      "    for item in sorted_account_keys:                     # \u83b7\u5f97\u8d26\u6237\u540d\n",
      "        account = context.get_account(item)              # \u83b7\u5f97\u8d26\u6237\u540d\u5bf9\u5e94\u7684account\u5b9e\u4f8b\n",
      "        account_instances.append(account)                # \u5c06account\u5b9e\u4f8b\u653e\u5165account_instance\u5217\u8868\n",
      "    \n",
      "    log.info(account_instances)\n",
      "    return account_instances\n",
      "    "
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "markdown",
     "id": "A2CBB6642BA446148B6E5CE5A8E8D623",
     "metadata": {},
     "source": [
      "### 1.4 \u6267\u884c\u4e70\u5165\u64cd\u4f5c\u51fd\u6570\n",
      "  \u5728\u7b56\u7565\u6d4b\u8bd5\u4e2d\uff0c\u4f7f\u7528\u591a\u4e2a\u8d26\u53f7\u5148\u6e05\u7a7a\u5f53\u524d\u8d26\u53f7\u6240\u6709\u6301\u4ed3\uff0c\u7136\u540e\u4e70\u5165\u5bf9\u5e94\u7b2c1\uff0c3\uff0c7\u3002\u3002\u3002\u5206\u7ec4\u7684\u6240\u6709\u80a1\u7968,\u6bcf\u7ec4\u80a1\u7968\u4e2d\u6bcf\u53ea\u80a1\u7968\u4e70\u5165\u6743\u91cd\u76f8\u540c\n",
      "  \u8be5\u51fd\u6570\u5206\u4e3a\u90e8\u5206\uff1a\n",
      "1. \u83b7\u53d6\u591a\u4e2aaccount\u5b9e\u4f8b\n",
      "2. \u6e05\u7a7a\u5f53\u524daccount\u6240\u6709\u6301\u4ed3\n",
      "3. \u6309\u7167\u6309\u56e0\u5b50\u6392\u5e8f\u5206\u7ec4\u540e\u7684\u5217\u8868\u8fdb\u884c\u4e70\u5165\u64cd\u4f5c"
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "B23C1BB9CDB44D8E85DB6934D281C61F",
     "input": [
      "def buy_stock(grouped_stock, account_instances):\n",
      "    \"\"\"\n",
      "      \u6309\u7167\u6392\u5e8f\u5206\u7ec4\u540e\u7684\u80a1\u7968\u5217\u8868\uff0c\u5c06\u6bcf\u4e2a\u8d26\u6237\u5bf9\u5e94\u4e00\u4e2a\u5206\u7ec4\uff0c\u6267\u884c\u4e70\u5165\u8be5\u7ec4\u5185\u6240\u6709\u80a1\u7968\u7684\u64cd\u4f5c\uff0c\u7ec4\u5185\u5404\u652f\u80a1\u7968\u6301\u4ed3\u6bd4\u4f8b\u76f8\u7b49\u3002\n",
      "    \n",
      "    parameter\uff1a\n",
      "        grouped_stock: \u5206\u7ec4\u540e\u7684\u80a1\u7968\u5217\u8868\uff0c\u4e3a[[], []]\u5f62\u5f0f\n",
      "        account_names: \u7528\u6765\u8fdb\u884c\u4e70\u5165\u64cd\u4f5c\u7684account\u5217\u8868;\n",
      "    return:\n",
      "        None\uff0c\u6267\u884c\u4e70\u5165\u64cd\u4f5c\n",
      "    \"\"\"\n",
      "    for i in range(len(account_instances)):\n",
      "        weight = 1.0/len(grouped_stock[i*3])                            # \u8ba1\u7b97\u7b2ci*3\u7ec4\u4e2d\u6bcf\u53ea\u80a1\u7968\u7684\u4e70\u5165\u6743\u91cd\n",
      "        \n",
      "        \n",
      "        account_instances[i].close_all_positions()                      # \u6e05\u7a7a\u8be5\u8d26\u6237\u5f53\u524d\u6240\u6709\u6301\u4ed3\n",
      "        \n",
      "        for j in range(len(grouped_stock[i*3])):\n",
      "            account_instances[i].order_pct(grouped_stock[i*3][j], weight)    # \u6267\u884c\u4e70\u5165\u64cd\u4f5c\n",
      "    "
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "markdown",
     "id": "28E7C055ACA944FF8F319E899E2E8921",
     "metadata": {},
     "source": [
      "## 2. \u8fdb\u884c\u7b56\u7565\u6d4b\u8bd5"
     ]
    },
    {
     "cell_type": "strategy",
     "collapsed": false,
     "has_detail": true,
     "id": "6F892A8A8FD94EAB8821B8092BBC8D68",
     "input": "start = '2016-01-01'                       # \u56de\u6d4b\u8d77\u59cb\u65f6\u95f4\nend = '2016-06-01'                         # \u56de\u6d4b\u7ed3\u675f\u65f6\u95f4\nuniverse = DynamicUniverse('A')        # \u8bc1\u5238\u6c60\uff0c\u652f\u6301\u80a1\u7968\u548c\u57fa\u91d1\u3001\u671f\u8d27\nbenchmark = 'HS300'                        # \u7b56\u7565\u53c2\u8003\u57fa\u51c6\nfreq = 'd'                                 # 'd'\u8868\u793a\u4f7f\u7528\u65e5\u9891\u7387\u56de\u6d4b\uff0c'm'\u8868\u793a\u4f7f\u7528\u5206\u949f\u9891\u7387\u56de\u6d4b\nrefresh_rate = Monthly(1)                  # \u6267\u884chandle_data\u7684\u65f6\u95f4\u95f4\u9694,\u6bcf\u6708\u7b2c\u4e00\u4e2a\u4ea4\u6613\u65e5\u8fd0\u884c\u4e00\u6b21\n\n\naccounts = generate_accounts(10)           # \u5b9a\u4e49\u64cd\u4f5c\u8d26\u53f7\n\ndef initialize(context):                   # \u521d\u59cb\u5316\u7b56\u7565\u8fd0\u884c\u73af\u5883\n    context.factor = 'LCAP'\n    context.group_number = 30\n\ndef handle_data(context):                  # \u6838\u5fc3\u7b56\u7565\u903b\u8f91\n    # \u83b7\u5f97\u80a1\u7968\u6c60\n    universe = context.get_universe(exclude_halt=True)                   \n    # \u83b7\u53d6\u6309\u56e0\u5b50\u6392\u5e8f\u5206\u7ec4\u540e\u7684\u80a1\u7968\u5217\u8868\n    grouped_stock = get_data_and_group_stock_by_factor(context, universe, context.factor, context.group_number)    \n    \n    # \u83b7\u53d6account\u5b9e\u4f8b\u5217\u8868\n    account_instances = get_account_list(context, accounts)\n\n    # \u6267\u884c\u4ea4\u6613\u64cd\u4f5c\n    buy_stock(grouped_stock, account_instances)",
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2016-01-04 00:00:00"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": " [INFO] ['group_length', 84]\n2016-01-04 00:00:00 [INFO] ['account04', 'account05', 'account06', 'account07', 'account00', 'account01', 'account02', 'account03', 'account08', 'account09']\n2016-01-04 00:00:00 [INFO] ['account00', 'account01', 'account02', 'account03', 'account04', 'account05', 'account06', 'account07', 'account08', 'account09']\n2016-01-04 00:00:00 [INFO] [<quartz.account.stock_account.StockAccount object at 0x7dd3fd0>, <quartz.account.stock_account.StockAccount object at 0x7d14210>, <quartz.account.stock_account.StockAccount object at 0x7d14410>, <quartz.account.stock_account.StockAccount object at 0x7d14610>, <quartz.account.stock_account.StockAccount object at 0x786ab50>, <quartz.account.stock_account.StockAccount object at 0x7dd39d0>, <quartz.account.stock_account.StockAccount object at 0x7dd3bd0>, <quartz.account.stock_account.StockAccount object at 0x7dd3dd0>, <quartz.account.stock_account.StockAccount object at 0x7d14810>, <quartz.account.stock_account.StockAccount object at 0x7d14a10>]\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2016-02-01 00:00:00 [INFO] ['group_length', 85]\n2016-02-01 00:00:00 [INFO] ['account04', 'account05', 'account06', 'account07', 'account00', 'account01', 'account02', 'account03', 'account08', 'account09']\n2016-02-01 00:00:00 [INFO] ['account00', 'account01', 'account02', 'account03', 'account04', 'account05', 'account06', 'account07', 'account08', 'account09']\n2016-02-01 00:00:00 [INFO] [<quartz.account.stock_account.StockAccount object at 0x7dd3fd0>, <quartz.account.stock_account.StockAccount object at 0x7d14210>, <quartz.account.stock_account.StockAccount object at 0x7d14410>, <quartz.account.stock_account.StockAccount object at 0x7d14610>, <quartz.account.stock_account.StockAccount object at 0x786ab50>, <quartz.account.stock_account.StockAccount object at 0x7dd39d0>, <quartz.account.stock_account.StockAccount object at 0x7dd3bd0>, <quartz.account.stock_account.StockAccount object at 0x7dd3dd0>, <quartz.account.stock_account.StockAccount object at 0x7d14810>, <quartz.account.stock_account.StockAccount object at 0x7d14a10>]\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2016-03-01 00:00:00 [INFO] ['group_length', 84]\n2016-03-01 00:00:00 [INFO] ['account04', 'account05', 'account06', 'account07', 'account00', 'account01', 'account02', 'account03', 'account08', 'account09']\n2016-03-01 00:00:00 [INFO] ['account00', 'account01', 'account02', 'account03', 'account04', 'account05', 'account06', 'account07', 'account08', 'account09']\n2016-03-01 00:00:00 [INFO] [<quartz.account.stock_account.StockAccount object at 0x7dd3fd0>, <quartz.account.stock_account.StockAccount object at 0x7d14210>, <quartz.account.stock_account.StockAccount object at 0x7d14410>, <quartz.account.stock_account.StockAccount object at 0x7d14610>, <quartz.account.stock_account.StockAccount object at 0x786ab50>, <quartz.account.stock_account.StockAccount object at 0x7dd39d0>, <quartz.account.stock_account.StockAccount object at 0x7dd3bd0>, <quartz.account.stock_account.StockAccount object at 0x7dd3dd0>, <quartz.account.stock_account.StockAccount object at 0x7d14810>, <quartz.account.stock_account.StockAccount object at 0x7d14a10>]\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2016-04-01 00:00:00 [INFO] ['group_length', 84]\n2016-04-01 00:00:00 [INFO] ['account04', 'account05', 'account06', 'account07', 'account00', 'account01', 'account02', 'account03', 'account08', 'account09']\n2016-04-01 00:00:00 [INFO] ['account00', 'account01', 'account02', 'account03', 'account04', 'account05', 'account06', 'account07', 'account08', 'account09']\n2016-04-01 00:00:00 [INFO] [<quartz.account.stock_account.StockAccount object at 0x7dd3fd0>, <quartz.account.stock_account.StockAccount object at 0x7d14210>, <quartz.account.stock_account.StockAccount object at 0x7d14410>, <quartz.account.stock_account.StockAccount object at 0x7d14610>, <quartz.account.stock_account.StockAccount object at 0x786ab50>, <quartz.account.stock_account.StockAccount object at 0x7dd39d0>, <quartz.account.stock_account.StockAccount object at 0x7dd3bd0>, <quartz.account.stock_account.StockAccount object at 0x7dd3dd0>, <quartz.account.stock_account.StockAccount object at 0x7d14810>, <quartz.account.stock_account.StockAccount object at 0x7d14a10>]\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2016-05-03 00:00:00 [INFO] ['group_length', 84]\n2016-05-03 00:00:00 [INFO] ['account04', 'account05', 'account06', 'account07', 'account00', 'account01', 'account02', 'account03', 'account08', 'account09']\n2016-05-03 00:00:00 [INFO] ['account00', 'account01', 'account02', 'account03', 'account04', 'account05', 'account06', 'account07', 'account08', 'account09']\n2016-05-03 00:00:00 [INFO] [<quartz.account.stock_account.StockAccount object at 0x7dd3fd0>, <quartz.account.stock_account.StockAccount object at 0x7d14210>, <quartz.account.stock_account.StockAccount object at 0x7d14410>, <quartz.account.stock_account.StockAccount object at 0x7d14610>, <quartz.account.stock_account.StockAccount object at 0x786ab50>, <quartz.account.stock_account.StockAccount object at 0x7dd39d0>, <quartz.account.stock_account.StockAccount object at 0x7dd3bd0>, <quartz.account.stock_account.StockAccount object at 0x7dd3dd0>, <quartz.account.stock_account.StockAccount object at 0x7d14810>, <quartz.account.stock_account.StockAccount object at 0x7d14a10>]\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2016-06-01 00:00:00 [INFO] ['group_length', 85]\n2016-06-01 00:00:00 [INFO] ['account04', 'account05', 'account06', 'account07', 'account00', 'account01', 'account02', 'account03', 'account08', 'account09']\n2016-06-01 00:00:00 [INFO] ['account00', 'account01', 'account02', 'account03', 'account04', 'account05', 'account06', 'account07', 'account08', 'account09']\n2016-06-01 00:00:00 [INFO] [<quartz.account.stock_account.StockAccount object at 0x7dd3fd0>, <quartz.account.stock_account.StockAccount object at 0x7d14210>, <quartz.account.stock_account.StockAccount object at 0x7d14410>, <quartz.account.stock_account.StockAccount object at 0x7d14610>, <quartz.account.stock_account.StockAccount object at 0x786ab50>, <quartz.account.stock_account.StockAccount object at 0x7dd39d0>, <quartz.account.stock_account.StockAccount object at 0x7dd3bd0>, <quartz.account.stock_account.StockAccount object at 0x7dd3dd0>, <quartz.account.stock_account.StockAccount object at 0x7d14810>, <quartz.account.stock_account.StockAccount object at 0x7d14a10>]\n"
      },
      {
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 20,
       "text": "'{\"information\": -0.19719, \"benchmark_cumulative_return\": {\"1461801600000\": -0.1528874928, \"1455753600000\": -0.1815344659, \"1463443200000\": -0.1728703124, \"1459468800000\": -0.1364538509, \"1464307200000\": -0.1791758521, \"1464652800000\": -0.1504809026, \"1459382400000\": -0.1374742194, \"1464048000000\": -0.1788925504, \"1458604800000\": -0.1354098963, \"1451952000000\": -0.0676024288, \"1453161600000\": -0.136124181, \"1463097600000\": -0.1758427019, \"1461542400000\": -0.1524983215, \"1454284800000\": -0.2224486432, \"1453334400000\": -0.1741246661, \"1458172800000\": -0.1626374127, \"1456704000000\": -0.2287689242, \"1462320000000\": -0.139786465, \"1458259200000\": -0.1498368402, \"1458777600000\": -0.1471866159, \"1463961600000\": -0.1725492193, \"1463702400000\": -0.1749627781, \"1452816000000\": -0.1641045777, \"1453852800000\": -0.2145944591, \"1461888000000\": -0.153915634, \"1461283200000\": -0.1490493848, \"1455667200000\": -0.1789558041, \"1456272000000\": -0.1665663809, \"1458518400000\": -0.1290719257, \"1462492800000\": -0.1609890633, \"1462233600000\": -0.1386931939, \"1456444800000\": -0.2098560576, \"1453680000000\": -0.1613825229, \"1452729600000\": -0.1365406908, \"1460937600000\": -0.1346961476, \"1460678400000\": -0.1229695484, \"1451865600000\": -0.0702060169, \"1452643200000\": -0.154147743, \"1461110400000\": -0.147407736, \"1454371200000\": -0.2062905303, \"1461024000000\": -0.1320561082, \"1462406400000\": -0.1385913447, \"1454025600000\": -0.2103762927, \"1463616000000\": -0.1791755841, \"1452556800000\": -0.1381115812, \"1459296000000\": -0.1379601475, \"1458086400000\": -0.171796071, \"1461628800000\": -0.1479076013, \"1456876800000\": -0.1821686114, \"1452038400000\": -0.0512454419, \"1464220800000\": -0.1787169945, \"1459814400000\": -0.125038428, \"1457568000000\": -0.1924036553, \"1452211200000\": -0.0990194331, \"1454630400000\": -0.2056325306, \"1456185600000\": -0.1719756473, \"1459987200000\": -0.1398322972, \"1455580800000\": -0.1860008228, \"1453766400000\": -0.2118721363, \"1453075200000\": -0.1608885542, \"1463529600000\": -0.1776918015, \"1460073600000\": -0.1461480218, \"1458000000000\": -0.1758842457, \"1458864000000\": -0.14290734, \"1456963200000\": -0.1802685872, \"1456790400000\": -0.2145027948, \"1457654400000\": -0.1910265465, \"1464134400000\": -0.1800530956, \"1456099200000\": -0.1640675904, \"1459123200000\": -0.1504358745, \"1452124800000\": -0.1170250375, \"1460332800000\": -0.1342557836, \"1459900800000\": -0.1269033411, \"1457308800000\": -0.1678274352, \"1462752000000\": -0.1783406884, \"1454457600000\": -0.2096930988, \"1455840000000\": -0.1821010693, \"1454544000000\": -0.2000117931, \"1455494400000\": -0.2102109217, \"1453248000000\": -0.1491895615, \"1457049600000\": -0.1707623013, \"1460505600000\": -0.1258701074, \"1460592000000\": -0.1219974243, \"1458691200000\": -0.1326487099, \"1461196800000\": -0.1528815962, \"1456358400000\": -0.2177040771, \"1453939200000\": -0.2351240483, \"1460419200000\": -0.1373771946, \"1457481600000\": -0.1766542795, \"1453420800000\": -0.1655162617, \"1459209600000\": -0.1596339324, \"1464566400000\": -0.1780472018, \"1462838400000\": -0.1774034074, \"1463011200000\": -0.1717681965, \"1463356800000\": -0.1703819748, \"1457395200000\": -0.1670681224, \"1464739200000\": -0.1528966056, \"1461715200000\": -0.1514575831, \"1462924800000\": -0.1737322786, \"1452470400000\": -0.1443458264, \"1457913600000\": -0.1783205865}, \"benchmark_annualized_return\": -0.33683, \"turnover_rate\": 3.62903, \"max_drawdown\": 0.32402, \"beta\": 1.3827, \"sharpe\": -0.92725, \"alpha\": 0.07555, \"volatility\": 0.46361, \"annualized_return\": -0.40117, \"cumulative_return\": {\"1461801600000\": -0.1765655052, \"1455753600000\": -0.2178720173, \"1463443200000\": -0.2167599982, \"1459468800000\": -0.1783859852, \"1464307200000\": -0.2186317522, \"1464652800000\": -0.1906401502, \"1459382400000\": -0.1741821164, \"1464048000000\": -0.2214294722, \"1458604800000\": -0.1941273884, \"1451952000000\": -0.1074007017, \"1453161600000\": -0.2086345367, \"1463097600000\": -0.2307017242, \"1461542400000\": -0.1851567662, \"1454284800000\": -0.3080673983, \"1453334400000\": -0.2476378927, \"1458172800000\": -0.2431300234, \"1456704000000\": -0.3085179953, \"1462320000000\": -0.1549118332, \"1458259200000\": -0.2135418824, \"1458777600000\": -0.1971067774, \"1463961600000\": -0.2145983082, \"1463702400000\": -0.2275429162, \"1452816000000\": -0.2556176047, \"1453852800000\": -0.2906840147, \"1461888000000\": -0.1776362922, \"1461283200000\": -0.1818833872, \"1455667200000\": -0.2177376253, \"1456272000000\": -0.1921853223, \"1458518400000\": -0.1921531064, \"1462492800000\": -0.1834372722, \"1462233600000\": -0.1550741432, \"1456444800000\": -0.2616257073, \"1453680000000\": -0.2227066187, \"1452729600000\": -0.2248501097, \"1460937600000\": -0.1418616302, \"1460678400000\": -0.1292394552, \"1451865600000\": -0.0872485817, \"1452643200000\": -0.2539706527, \"1461110400000\": -0.1795831772, \"1454371200000\": -0.2809334893, \"1461024000000\": -0.1384215872, \"1462406400000\": -0.1494312602, \"1454025600000\": -0.2969998667, \"1463616000000\": -0.2371480652, \"1452556800000\": -0.2225356207, \"1459296000000\": -0.1791473054, \"1458086400000\": -0.2699678264, \"1461628800000\": -0.1734078602, \"1456876800000\": -0.2572943064, \"1452038400000\": -0.0813314187, \"1464220800000\": -0.2193827442, \"1459814400000\": -0.1541779462, \"1457568000000\": -0.2867226904, \"1452211200000\": -0.1568034377, \"1454630400000\": -0.2638619193, \"1456185600000\": -0.1962825263, \"1459987200000\": -0.1600549832, \"1455580800000\": -0.2302910253, \"1453766400000\": -0.2821674207, \"1453075200000\": -0.2401616847, \"1463529600000\": -0.2418421482, \"1460073600000\": -0.1659056332, \"1458000000000\": -0.2631918124, \"1458864000000\": -0.1892744254, \"1456963200000\": -0.2551690364, \"1456790400000\": -0.2944478154, \"1457654400000\": -0.2872643194, \"1464134400000\": -0.2234380392, \"1456099200000\": -0.1937019483, \"1459123200000\": -0.1937175084, \"1452124800000\": -0.1642175877, \"1460332800000\": -0.1462643802, \"1459900800000\": -0.1480222402, \"1457308800000\": -0.2627272184, \"1462752000000\": -0.2183130802, \"1454457600000\": -0.2760741633, \"1455840000000\": -0.2122390723, \"1454544000000\": -0.2567073833, \"1455494400000\": -0.2637290663, \"1453248000000\": -0.2133142357, \"1457049600000\": -0.2815336844, \"1460505600000\": -0.1415566102, \"1460592000000\": -0.1302676562, \"1458691200000\": -0.1850453964, \"1461196800000\": -0.1890693832, \"1456358400000\": -0.2609185803, \"1453939200000\": -0.3240151567, \"1460419200000\": -0.1532636102, \"1457481600000\": -0.2737476164, \"1453420800000\": -0.2335158537, \"1459209600000\": -0.2103562214, \"1464566400000\": -0.2223438282, \"1462838400000\": -0.2198383742, \"1463011200000\": -0.2275418592, \"1463356800000\": -0.2157858632, \"1457395200000\": -0.2564422384, \"1464739200000\": -0.1871132547, \"1461715200000\": -0.1745730472, \"1462924800000\": -0.2248937732, \"1452470400000\": -0.2213801637, \"1457913600000\": -0.2579368314}}'"
      }
     ],
     "trading_days": ""
    },
    {
     "cell_type": "markdown",
     "id": "525CB8C8FB8F4F2184F44C83C2131A7C",
     "metadata": {},
     "source": [
      "## 3. \u4e0d\u540c\u7ec4\u6536\u76ca\u60c5\u51b5\u6bd4\u8f83\n",
      "\u7ed8\u5236\u4e0d\u540c\u7ec4\u5728\u56de\u6d4b\u671f\u5185\u7684\u6536\u76ca\u66f2\u7ebf\uff0c\u4ee5\u6b64\u521d\u6b65\u5224\u65ad\u56e0\u5b50\u6709\u6548\u6027"
     ]
    },
    {
     "cell_type": "markdown",
     "id": "36A3D56BBDE24A7D9C089D5A4F2407EC",
     "metadata": {},
     "source": [
      "### 3.1 \u83b7\u53d6\u5404\u8d26\u6237\u6536\u76ca\u60c5\u51b5"
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "028F8A6C061F45B88317E729C668CFC5",
     "input": [
      "bt_by_account['account00'][:10]"
     ],
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "html": [
        "<div style=\"max-width:1500px;overflow:auto;\">\n",
        "<table border=\"1\" class=\"dataframe\">\n",
        "  <thead>\n",
        "    <tr style=\"text-align: right;\">\n",
        "      <th></th>\n",
        "      <th>tradeDate</th>\n",
        "      <th>cash</th>\n",
        "      <th>security_position</th>\n",
        "      <th>portfolio_value</th>\n",
        "      <th>benchmark_return</th>\n",
        "      <th>blotter</th>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>tradeDate</th>\n",
        "      <th></th>\n",
        "      <th></th>\n",
        "      <th></th>\n",
        "      <th></th>\n",
        "      <th></th>\n",
        "      <th></th>\n",
        "    </tr>\n",
        "  </thead>\n",
        "  <tbody>\n",
        "    <tr>\n",
        "      <th>2016-01-04</th>\n",
        "      <td>2016-01-04</td>\n",
        "      <td>1.604841e+06</td>\n",
        "      <td>{u'000995.XSHE': {u'amount': 8400, u'cost': 14...</td>\n",
        "      <td>9.252673e+06</td>\n",
        "      <td>-0.070206</td>\n",
        "      <td>[Order(order_id: 2016-01-04-0000001, order_tim...</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>2016-01-05</th>\n",
        "      <td>2016-01-05</td>\n",
        "      <td>1.604841e+06</td>\n",
        "      <td>{u'000995.XSHE': {u'amount': 8400, u'cost': 14...</td>\n",
        "      <td>8.954752e+06</td>\n",
        "      <td>0.002800</td>\n",
        "      <td>[]</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>2016-01-06</th>\n",
        "      <td>2016-01-06</td>\n",
        "      <td>1.604841e+06</td>\n",
        "      <td>{u'000995.XSHE': {u'amount': 8400, u'cost': 14...</td>\n",
        "      <td>9.183311e+06</td>\n",
        "      <td>0.017543</td>\n",
        "      <td>[]</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>2016-01-07</th>\n",
        "      <td>2016-01-07</td>\n",
        "      <td>1.604841e+06</td>\n",
        "      <td>{u'000995.XSHE': {u'amount': 8400, u'cost': 14...</td>\n",
        "      <td>8.481865e+06</td>\n",
        "      <td>-0.069333</td>\n",
        "      <td>[]</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>2016-01-08</th>\n",
        "      <td>2016-01-08</td>\n",
        "      <td>1.604841e+06</td>\n",
        "      <td>{u'000995.XSHE': {u'amount': 8400, u'cost': 14...</td>\n",
        "      <td>8.497042e+06</td>\n",
        "      <td>0.020392</td>\n",
        "      <td>[]</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>2016-01-11</th>\n",
        "      <td>2016-01-11</td>\n",
        "      <td>1.604841e+06</td>\n",
        "      <td>{u'000995.XSHE': {u'amount': 8400, u'cost': 14...</td>\n",
        "      <td>7.923148e+06</td>\n",
        "      <td>-0.050308</td>\n",
        "      <td>[]</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>2016-01-12</th>\n",
        "      <td>2016-01-12</td>\n",
        "      <td>1.604841e+06</td>\n",
        "      <td>{u'000995.XSHE': {u'amount': 8400, u'cost': 14...</td>\n",
        "      <td>7.870220e+06</td>\n",
        "      <td>0.007286</td>\n",
        "      <td>[]</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>2016-01-13</th>\n",
        "      <td>2016-01-13</td>\n",
        "      <td>1.604841e+06</td>\n",
        "      <td>{u'000995.XSHE': {u'amount': 8400, u'cost': 14...</td>\n",
        "      <td>7.606572e+06</td>\n",
        "      <td>-0.018606</td>\n",
        "      <td>[]</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>2016-01-14</th>\n",
        "      <td>2016-01-14</td>\n",
        "      <td>1.604841e+06</td>\n",
        "      <td>{u'000995.XSHE': {u'amount': 8400, u'cost': 14...</td>\n",
        "      <td>7.824034e+06</td>\n",
        "      <td>0.020816</td>\n",
        "      <td>[]</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>2016-01-15</th>\n",
        "      <td>2016-01-15</td>\n",
        "      <td>1.604841e+06</td>\n",
        "      <td>{u'000995.XSHE': {u'amount': 8400, u'cost': 14...</td>\n",
        "      <td>7.562372e+06</td>\n",
        "      <td>-0.031923</td>\n",
        "      <td>[]</td>\n",
        "    </tr>\n",
        "  </tbody>\n",
        "</table>\n",
        "</div>"
       ],
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 21,
       "text": [
        "            tradeDate          cash  \\\n",
        "tradeDate                             \n",
        "2016-01-04 2016-01-04  1.604841e+06   \n",
        "2016-01-05 2016-01-05  1.604841e+06   \n",
        "2016-01-06 2016-01-06  1.604841e+06   \n",
        "2016-01-07 2016-01-07  1.604841e+06   \n",
        "2016-01-08 2016-01-08  1.604841e+06   \n",
        "2016-01-11 2016-01-11  1.604841e+06   \n",
        "2016-01-12 2016-01-12  1.604841e+06   \n",
        "2016-01-13 2016-01-13  1.604841e+06   \n",
        "2016-01-14 2016-01-14  1.604841e+06   \n",
        "2016-01-15 2016-01-15  1.604841e+06   \n",
        "\n",
        "                                            security_position  \\\n",
        "tradeDate                                                       \n",
        "2016-01-04  {u'000995.XSHE': {u'amount': 8400, u'cost': 14...   \n",
        "2016-01-05  {u'000995.XSHE': {u'amount': 8400, u'cost': 14...   \n",
        "2016-01-06  {u'000995.XSHE': {u'amount': 8400, u'cost': 14...   \n",
        "2016-01-07  {u'000995.XSHE': {u'amount': 8400, u'cost': 14...   \n",
        "2016-01-08  {u'000995.XSHE': {u'amount': 8400, u'cost': 14...   \n",
        "2016-01-11  {u'000995.XSHE': {u'amount': 8400, u'cost': 14...   \n",
        "2016-01-12  {u'000995.XSHE': {u'amount': 8400, u'cost': 14...   \n",
        "2016-01-13  {u'000995.XSHE': {u'amount': 8400, u'cost': 14...   \n",
        "2016-01-14  {u'000995.XSHE': {u'amount': 8400, u'cost': 14...   \n",
        "2016-01-15  {u'000995.XSHE': {u'amount': 8400, u'cost': 14...   \n",
        "\n",
        "            portfolio_value  benchmark_return  \\\n",
        "tradeDate                                       \n",
        "2016-01-04     9.252673e+06         -0.070206   \n",
        "2016-01-05     8.954752e+06          0.002800   \n",
        "2016-01-06     9.183311e+06          0.017543   \n",
        "2016-01-07     8.481865e+06         -0.069333   \n",
        "2016-01-08     8.497042e+06          0.020392   \n",
        "2016-01-11     7.923148e+06         -0.050308   \n",
        "2016-01-12     7.870220e+06          0.007286   \n",
        "2016-01-13     7.606572e+06         -0.018606   \n",
        "2016-01-14     7.824034e+06          0.020816   \n",
        "2016-01-15     7.562372e+06         -0.031923   \n",
        "\n",
        "                                                      blotter  \n",
        "tradeDate                                                      \n",
        "2016-01-04  [Order(order_id: 2016-01-04-0000001, order_tim...  \n",
        "2016-01-05                                                 []  \n",
        "2016-01-06                                                 []  \n",
        "2016-01-07                                                 []  \n",
        "2016-01-08                                                 []  \n",
        "2016-01-11                                                 []  \n",
        "2016-01-12                                                 []  \n",
        "2016-01-13                                                 []  \n",
        "2016-01-14                                                 []  \n",
        "2016-01-15                                                 []  "
       ]
      }
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "8DFA5F90FA8A4CED8FA9CCA1DBC6AB34",
     "input": [
      "import pandas as pd\n",
      "import numpy as np\n",
      "\n",
      "strategy_return = pd.DataFrame()\n",
      "account_names =  bt_by_account.keys()\n",
      "log.info(account_names)\n",
      "account_names.sort()\n",
      "for account in account_names:\n",
      "    strategy_return[account] = bt_by_account[account]['portfolio_value']/10000000               # \u83b7\u5f97\u5404\u4e2a\u5206\u7ec4\u7684\u80a1\u7968\u6536\u76ca\u60c5\u51b5\n",
      "\n",
      "strategy_return.head()"
     ],
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": [
        "2016-06-01 00:00:00"
       ]
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": [
        " [INFO] ['account04', 'account05', 'account06', 'account07', 'account00', 'account01', 'account02', 'account03', 'account08', 'account09']\n"
       ]
      },
      {
       "html": [
        "<div style=\"max-width:1500px;overflow:auto;\">\n",
        "<table border=\"1\" class=\"dataframe\">\n",
        "  <thead>\n",
        "    <tr style=\"text-align: right;\">\n",
        "      <th></th>\n",
        "      <th>account00</th>\n",
        "      <th>account01</th>\n",
        "      <th>account02</th>\n",
        "      <th>account03</th>\n",
        "      <th>account04</th>\n",
        "      <th>account05</th>\n",
        "      <th>account06</th>\n",
        "      <th>account07</th>\n",
        "      <th>account08</th>\n",
        "      <th>account09</th>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>tradeDate</th>\n",
        "      <th></th>\n",
        "      <th></th>\n",
        "      <th></th>\n",
        "      <th></th>\n",
        "      <th></th>\n",
        "      <th></th>\n",
        "      <th></th>\n",
        "      <th></th>\n",
        "      <th></th>\n",
        "      <th></th>\n",
        "    </tr>\n",
        "  </thead>\n",
        "  <tbody>\n",
        "    <tr>\n",
        "      <th>2016-01-04</th>\n",
        "      <td>0.925267</td>\n",
        "      <td>0.911545</td>\n",
        "      <td>0.910977</td>\n",
        "      <td>0.912265</td>\n",
        "      <td>0.913275</td>\n",
        "      <td>0.910083</td>\n",
        "      <td>0.913290</td>\n",
        "      <td>0.907445</td>\n",
        "      <td>0.909034</td>\n",
        "      <td>0.914333</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>2016-01-05</th>\n",
        "      <td>0.895475</td>\n",
        "      <td>0.887304</td>\n",
        "      <td>0.884134</td>\n",
        "      <td>0.889969</td>\n",
        "      <td>0.892632</td>\n",
        "      <td>0.886712</td>\n",
        "      <td>0.905309</td>\n",
        "      <td>0.892997</td>\n",
        "      <td>0.886779</td>\n",
        "      <td>0.904682</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>2016-01-06</th>\n",
        "      <td>0.918331</td>\n",
        "      <td>0.915779</td>\n",
        "      <td>0.910723</td>\n",
        "      <td>0.921123</td>\n",
        "      <td>0.918739</td>\n",
        "      <td>0.913237</td>\n",
        "      <td>0.933996</td>\n",
        "      <td>0.918889</td>\n",
        "      <td>0.908917</td>\n",
        "      <td>0.926950</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>2016-01-07</th>\n",
        "      <td>0.848186</td>\n",
        "      <td>0.829835</td>\n",
        "      <td>0.829914</td>\n",
        "      <td>0.838866</td>\n",
        "      <td>0.835405</td>\n",
        "      <td>0.828227</td>\n",
        "      <td>0.845465</td>\n",
        "      <td>0.832490</td>\n",
        "      <td>0.825599</td>\n",
        "      <td>0.843837</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>2016-01-08</th>\n",
        "      <td>0.849704</td>\n",
        "      <td>0.834746</td>\n",
        "      <td>0.836768</td>\n",
        "      <td>0.846127</td>\n",
        "      <td>0.838530</td>\n",
        "      <td>0.833540</td>\n",
        "      <td>0.853161</td>\n",
        "      <td>0.845774</td>\n",
        "      <td>0.833736</td>\n",
        "      <td>0.859881</td>\n",
        "    </tr>\n",
        "  </tbody>\n",
        "</table>\n",
        "</div>"
       ],
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 22,
       "text": [
        "            account00  account01  account02  account03  account04  account05  \\\n",
        "tradeDate                                                                      \n",
        "2016-01-04   0.925267   0.911545   0.910977   0.912265   0.913275   0.910083   \n",
        "2016-01-05   0.895475   0.887304   0.884134   0.889969   0.892632   0.886712   \n",
        "2016-01-06   0.918331   0.915779   0.910723   0.921123   0.918739   0.913237   \n",
        "2016-01-07   0.848186   0.829835   0.829914   0.838866   0.835405   0.828227   \n",
        "2016-01-08   0.849704   0.834746   0.836768   0.846127   0.838530   0.833540   \n",
        "\n",
        "            account06  account07  account08  account09  \n",
        "tradeDate                                               \n",
        "2016-01-04   0.913290   0.907445   0.909034   0.914333  \n",
        "2016-01-05   0.905309   0.892997   0.886779   0.904682  \n",
        "2016-01-06   0.933996   0.918889   0.908917   0.926950  \n",
        "2016-01-07   0.845465   0.832490   0.825599   0.843837  \n",
        "2016-01-08   0.853161   0.845774   0.833736   0.859881  "
       ]
      }
     ]
    },
    {
     "cell_type": "markdown",
     "id": "A15E52A0C6B94786941D587AC7B6447D",
     "metadata": {},
     "source": [
      "### 3.2 \u7ed8\u5236\u6536\u76ca\u66f2\u7ebf\u56fe"
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "6E63A5C80C2F47FA861D11B9A86D4DDD",
     "input": [
      "import matplotlib.pyplot as plt\n",
      "import matplotlib.colors as colors\n",
      "import matplotlib.cm as cmx\n",
      "import numpy as np\n",
      "import matplotlib\n",
      "import seaborn\n",
      "\n",
      "matplotlib.style.use('ggplot')\n",
      "\n",
      "NCURVES = 10\n",
      "np.random.seed(101)\n",
      "curves = [np.random.random(30) for i in range(NCURVES)]\n",
      "values = range(NCURVES)\n",
      "\n",
      "fig = plt.figure(figsize=(15,8))\n",
      "ax = fig.add_subplot(111)\n",
      "\n",
      "jet = cm = plt.get_cmap('jet') \n",
      "cNorm  = colors.Normalize(vmin=0, vmax=values[-1])\n",
      "scalarMap = cmx.ScalarMappable(norm=cNorm, cmap=jet)\n",
      "\n",
      "lines = []\n",
      "for idx in range(len(curves)):\n",
      "    line = curves[idx]\n",
      "    colorVal = scalarMap.to_rgba(values[idx])\n",
      "    colorText = (\n",
      "        'color: (%4.2f,%4.2f,%4.2f)'%(colorVal[0],colorVal[1],colorVal[2])\n",
      "        )\n",
      "    retLine, = ax.plot(strategy_return.iloc[:,idx],\n",
      "                       color=colorVal,\n",
      "                       alpha=0.5)\n",
      "    lines.append(retLine)\n",
      "\n",
      "ax.plot(perf['benchmark_cumulative_values'],'ko-')\n",
      "ax.legend(loc='best',bbox_to_anchor=(1.05, 1),ncol=1)\n",
      "\n",
      "plt.show()"
     ],
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "data": {
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       "source": "display",
       "text": [
        "<matplotlib.figure.Figure at 0x16d74290>"
       ]
      }
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "CFC3B1280D644839B3D3694FF42E16A1",
     "input": [
      "strategy_return.pct_change().mean().plot(kind='bar', figsize=(10,5));    # \u5404\u5206\u7ec4\u6bcf\u65e5\u6536\u76ca\u7387\u5e73\u5747\u503c\u60c5\u51b5"
     ],
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 24,
       "text": [
        "<matplotlib.axes._subplots.AxesSubplot at 0x6bc2710>"
       ]
      },
      {
       "data": {
        "image/png": "iVBORw0KGgoAAAANSUhEUgAAAm4AAAFlCAYAAABSh2RNAAAABHNCSVQICAgIfAhkiAAAAAlwSFlz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\n",
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       "png": "iVBORw0KGgoAAAANSUhEUgAAAm4AAAFlCAYAAABSh2RNAAAABHNCSVQICAgIfAhkiAAAAAlwSFlz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\n",
       "source": "display",
       "text": [
        "<matplotlib.figure.Figure at 0x6b2dcd0>"
       ]
      }
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "F709A15058854A1696A2E19376919B7B",
     "input": [
      "strategy_return.pct_change().std().plot(kind='bar',figsize=(10,5));      # \u5404\u5206\u7ec4\u6bcf\u65e5\u6536\u76ca\u7387\u6807\u51c6\u5dee\u60c5\u51b5"
     ],
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 25,
       "text": [
        "<matplotlib.axes._subplots.AxesSubplot at 0x6b33790>"
       ]
      },
      {
       "data": {
        "image/png": "iVBORw0KGgoAAAANSUhEUgAAAmAAAAFlCAYAAABMTlT+AAAABHNCSVQICAgIfAhkiAAAAAlwSFlz\nAAALEgAACxIB0t1+/AAAIABJREFUeJzt3X9QVPe9//HXApEtS2RZulxBYrCFe63Glqtr2oTbKKg3\n04ydIffazthOm9zLLVM01tI2GsdJTKc6qbkxBpt7TWv0aiftJJPmmn/SSWuTYFMyo5iwt0mtF8kP\n5yoBYdclEgIInO8f/WYHgnEXWD5nz+nz8U84x89neb+GJL7Yc3bXY1mWJQAAABiTYfcAAAAAf20o\nYAAAAIZRwAAAAAyjgAEAABhGAQMAADCMAgYAAGBYVjKLwuGwDh06JMuyVFVVpZqamglrDh48qHA4\nrOzsbG3YsEGlpaW6fPmytm/fruHhYQ0PDysUCulrX/uaJKmvr0+PPPKIuru7VVhYqIaGBuXk5KQ2\nHQAAQBpK+AzY6OioDhw4oG3btmn37t1qbm7W+fPnx61pbW1VV1eX9u7dq7q6Ou3fv1+SdM0112j7\n9u168MEH9dBDD+lPf/qTTp8+LUl69tlntXjxYjU2NmrRokU6cuTIDMQDAABIPwkLWHt7u4qKihQM\nBpWVlaXKykq1tLSMW9PS0qLly5dLksrLy9Xf369YLCZJys7OliRdvnxZo6Ojys3NlSSdPHkyvmfF\nihUTHhMAAMCtEl6CjEajKigoiB8HAgG1t7cnXBONRuX3+zU6Oqp77rlHXV1dWr16tUpKSiRJvb29\n8vv9kiS/36/e3t6UBAIAAEh3M34TfkZGhh588EHt27dPf/7zn3Xq1KkrrvN4PDM9CgAAQFpI+AxY\nIBBQT09P/DgajSoQCExYE4lE4seRSGTCmpycHP393/+93nzzTS1cuFB+v1+xWCz+z7y8vKQG7ujo\nSGpdKhQXFxv9fqa5OZ+bs0nkczryOZebs0nkm4nv93ESFrCysjJ1dnaqu7tb+fn5am5u1qZNm8at\nCYVC+s1vfqObb75ZbW1t8vl88vv9eu+995SVlaWcnBwNDQ3p9ddf19q1ayVJS5cuVVNTk2pqatTU\n1KRQKDTNmIDzZF7skaLdk9538dxbyhwcnPw3DAQ1kv/Jye/DFfHzAzBVCQtYRkaGamtrtWPHDlmW\nperqapWUlOjo0aPyeDxatWqVlixZotbWVm3cuFFer1f19fWSpFgspv/4j/+QZVmyLEtf/OIXtXjx\nYklSTU2N9uzZo5deeknBYFANDQ0zmxRIR9FuDf14y6S3DU3x2826Z5fEX+Cpw88PwBQl9T5gFRUV\namxsHHdu9erV445ra2sn7Js3b5527dp1xcfMzc3Vvffem+ycAAAArpFUAQOAqeASHQBcGQUMwMzh\nEh0AXBGfBQkAAGAYz4Ah7U3lMhaXsAAA6YwChvQ3hctYXMICAKQzCpgLcKMzAADOQgFzA250BjAD\n+OUOmDkUMADAlfHLHTBjeBUkAACAYRQwAAAAwyhgAAAAhlHAAAAADKOAAQAAGMarIAEAcBneQiT9\nUcAAAH+VXP0xZ7yFSNqjgAEA/jrxMWewEfeAAQAAGEYBAwAAMIwCBgAAYBgFDAAAwDAKGAAAgGEU\nMAAAAMMoYAAAAIZRwAAAAAyjgAEAABj2V/FO+HwmFgAASCd/FQWMz8QCAADphEuQAAAAhlHAAAAA\nDKOAAQAAGEYBAwAAMIwCBgAAYBgFDAAAwDAKGAAAgGEUMAAAAMMoYAAAAIZRwAAAAAyjgAEAABiW\n1GdBhsNhHTp0SJZlqaqqSjU1NRPWHDx4UOFwWNnZ2dqwYYNKS0sViUT06KOPqre3Vx6PRytXrtRt\nt90mSXr66af1wgsvKC8vT5K0bt06VVRUpDAaAABAekpYwEZHR3XgwAHdd999ys/P19atW7Vs2TLN\nnTs3vqa1tVVdXV3au3evzpw5o/3792vnzp3KzMzUHXfcodLSUg0MDGjLli363Oc+F9+7Zs0arVmz\nZubSAQAApKGElyDb29tVVFSkYDCorKwsVVZWqqWlZdyalpYWLV++XJJUXl6u/v5+xWIx+f1+lZaW\nSpK8Xq/mzp2raDQa32dZVgqjAAAAOEPCAhaNRlVQUBA/DgQC40pUsmsuXLigs2fPqry8PH7u+eef\n1913363HHntM/f39Uw4BAADgJEndAzZdAwMDevjhh3XnnXfK6/VKkm699VatXbtWHo9HTz75pA4f\nPqz6+vqEj1VcXDzp73/x3FsamvSuqZuVna38Kcw5VeRLHTdnk8iXauRLLTfnc3M2yXy+S2+3a7i7\nc9L7Lp57S5+YwvfLCs7RtfPLprDzKo+ZaEEgEFBPT0/8OBqNKhAITFgTiUTix5FIJL5mZGREu3fv\n1i233KJly5bF18yePTv+9cqVK7Vr166kBu7o6Ehq3ViZg4OT3jMdQ4ODU5pzqsiXOm7OJpEv1ciX\nWm7O5+Zskg35zp3V0I+3GPt+s+7ZpUvZOZPed7UnjRJegiwrK1NnZ6e6u7s1PDys5uZmhUKhcWtC\noZCOHTsmSWpra5PP55Pf75ck7du3TyUlJfFXP34oFovFvz5+/Liuu+665BMBAAA4WMJnwDIyMlRb\nW6sdO3bIsixVV1erpKRER48elcfj0apVq7RkyRK1trZq48aN8nq9Wr9+vSTp9OnTevnllzVv3jxt\n3rxZHo8n/nYTTzzxhN555x15PB4Fg0HV1dXNeFgAAIB0kNQ9YBUVFWpsbBx3bvXq1eOOa2trJ+xb\nsGCBnnrqqSs+5l133ZXsjAAAAK7CO+EDAAAYRgEDAAAwjAIGAABgGAUMAADAMAoYAACAYRQwAAAA\nwyhgAAAAhlHAAAAADKOAAQAAGEYBAwAAMIwCBgAAYBgFDAAAwDAKGAAAgGEUMAAAAMMoYAAAAIZR\nwAAAAAyjgAEAABhGAQMAADCMAgYAAGAYBQwAAMAwChgAAIBhFDAAAADDKGAAAACGUcAAAAAMo4AB\nAAAYRgEDAAAwjAIGAABgGAUMAADAMAoYAACAYRQwAAAAwyhgAAAAhlHAAAAADKOAAQAAGEYBAwAA\nMIwCBgAAYBgFDAAAwDAKGAAAgGFZySwKh8M6dOiQLMtSVVWVampqJqw5ePCgwuGwsrOztWHDBpWW\nlioSiejRRx9Vb2+vPB6PVq5cqdtuu02S1NfXp0ceeUTd3d0qLCxUQ0ODcnJyUpsOAAAgDSV8Bmx0\ndFQHDhzQtm3btHv3bjU3N+v8+fPj1rS2tqqrq0t79+5VXV2d9u/fL0nKzMzUHXfcoYcfflg7d+7U\nb37zm/jeZ599VosXL1ZjY6MWLVqkI0eOzEA8AACA9JOwgLW3t6uoqEjBYFBZWVmqrKxUS0vLuDUt\nLS1avny5JKm8vFz9/f2KxWLy+/0qLS2VJHm9Xs2dO1fRaFSSdPLkyfieFStWTHhMAAAAt0pYwKLR\nqAoKCuLHgUAgXqIms+bChQs6e/asysvLJUm9vb3y+/2SJL/fr97e3qmnAAAAcJCk7gGbroGBAT38\n8MO688475fV6r7jG4/Ek9VjFxcWT/v4Xz72loUnvmrpZ2dnKn8KcU0W+1HFzNol8qUa+1HJzPjdn\nk8g3FQkLWCAQUE9PT/w4Go0qEAhMWBOJROLHkUgkvmZkZES7d+/WLbfcomXLlsXX+P3++GXKWCym\nvLy8pAbu6OhIat1YmYODk94zHUODg1Oac6rIlzpuziaRL9XIl1puzufmbBL5Ps7VnjRKeAmyrKxM\nnZ2d6u7u1vDwsJqbmxUKhcatCYVCOnbsmCSpra1NPp8vfnlx3759Kikpib/68UNLly5VU1OTJKmp\nqWnCYwIAALhVwmfAMjIyVFtbqx07dsiyLFVXV6ukpERHjx6Vx+PRqlWrtGTJErW2tmrjxo3yer1a\nv369JOn06dN6+eWXNW/ePG3evFkej0fr1q1TRUWFampqtGfPHr300ksKBoNqaGiY8bAAAADpIKl7\nwCoqKtTY2Dju3OrVq8cd19bWTti3YMECPfXUU1d8zNzcXN17773JzgkAAOAavBM+AACAYRQwAAAA\nwyhgAAAAhlHAAAAADKOAAQAAGEYBAwAAMIwCBgAAYBgFDAAAwDAKGAAAgGEUMAAAAMMoYAAAAIZR\nwAAAAAyjgAEAABhGAQMAADCMAgYAAGAYBQwAAMAwChgAAIBhFDAAAADDKGAAAACGUcAAAAAMo4AB\nAAAYRgEDAAAwjAIGAABgGAUMAADAMAoYAACAYRQwAAAAwyhgAAAAhlHAAAAADKOAAQAAGEYBAwAA\nMIwCBgAAYBgFDAAAwDAKGAAAgGEUMAAAAMMoYAAAAIZRwAAAAAyjgAEAABhGAQMAADAsK5lF4XBY\nhw4dkmVZqqqqUk1NzYQ1Bw8eVDgcVnZ2ttavX6/58+dLkvbt26fXXntNeXl5euihh+Lrn376ab3w\nwgvKy8uTJK1bt04VFRWpyAQAAJDWEhaw0dFRHThwQPfdd5/y8/O1detWLVu2THPnzo2vaW1tVVdX\nl/bu3aszZ87o8ccf186dOyVJVVVV+tKXvqRHH310wmOvWbNGa9asSWEcAACA9JfwEmR7e7uKiooU\nDAaVlZWlyspKtbS0jFvT0tKi5cuXS5LKy8vV39+vWCwmSVqwYIF8Pt8VH9uyrOnODwAA4DgJC1g0\nGlVBQUH8OBAIKBqNTnrNlTz//PO6++679dhjj6m/v38ycwMAADhWUveAzYRbb71Va9eulcfj0ZNP\nPqnDhw+rvr4+4b7i4uJJf6+L597S0FSGnKJZ2dnKn8KcU0W+1HFzNol8qUa+1HJzPjdnk8g3FQkL\nWCAQUE9PT/w4Go0qEAhMWBOJROLHkUhkwpqPmj17dvzrlStXateuXUkN3NHRkdS6sTIHBye9ZzqG\nBgenNOdUkS913JxNIl+qkS+13JzPzdkk8n2cqz1plPASZFlZmTo7O9Xd3a3h4WE1NzcrFAqNWxMK\nhXTs2DFJUltbm3w+n/x+f/zPLcuacL/Xh/eISdLx48d13XXXJZcGAADA4RI+A5aRkaHa2lrt2LFD\nlmWpurpaJSUlOnr0qDwej1atWqUlS5aotbVVGzdulNfrHXcpsbGxUadOndKlS5dUX1+vr371q6qq\nqtITTzyhd955Rx6PR8FgUHV1dTMaFAAAIF0kdQ9YRUWFGhsbx51bvXr1uOPa2tor7t20adMVz991\n113JfGsAAADX4Z3wAQAADKOAAQAAGEYBAwAAMIwCBgAAYBgFDAAAwDAKGAAAgGEUMAAAAMMoYAAA\nAIZRwAAAAAyjgAEAABhGAQMAADCMAgYAAGAYBQwAAMAwChgAAIBhFDAAAADDKGAAAACGUcAAAAAM\no4ABAAAYRgEDAAAwjAIGAABgGAUMAADAMAoYAACAYRQwAAAAwyhgAAAAhlHAAAAADKOAAQAAGEYB\nAwAAMIwCBgAAYBgFDAAAwDAKGAAAgGEUMAAAAMMoYAAAAIZRwAAAAAyjgAEAABhGAQMAADCMAgYA\nAGAYBQwAAMCwrGQWhcNhHTp0SJZlqaqqSjU1NRPWHDx4UOFwWNnZ2Vq/fr3mz58vSdq3b59ee+01\n5eXl6aGHHoqv7+vr0yOPPKLu7m4VFhaqoaFBOTk5KYoFAACQvhI+AzY6OqoDBw5o27Zt2r17t5qb\nm3X+/Plxa1pbW9XV1aW9e/eqrq5Ojz/+ePzPqqqqtG3btgmP++yzz2rx4sVqbGzUokWLdOTIkRTE\nAQAASH8JC1h7e7uKiooUDAaVlZWlyspKtbS0jFvT0tKi5cuXS5LKy8vV39+vWCwmSVqwYIF8Pt+E\nxz158mR8z4oVKyY8JgAAgFslLGDRaFQFBQXx40AgoGg0Ouk1H9Xb2yu/3y9J8vv96u3tndTgAAAA\nTpXUPWAmeDyepNYVFxdP+rEvnntLQ5PeNXWzsrOVP4U5p4p8qePmbBL5Uo18qeXmfG7OJpFvKhIW\nsEAgoJ6envhxNBpVIBCYsCYSicSPI5HIhDUf5ff7FYvF4v/My8tLauCOjo6k1o2VOTg46T3TMTQ4\nOKU5p4p8qePmbBL5Uo18qeXmfG7OJpHv41ztSaOElyDLysrU2dmp7u5uDQ8Pq7m5WaFQaNyaUCik\nY8eOSZLa2trk8/nilxclybIsWZY1bs/SpUvV1NQkSWpqaprwmAAAAG6V8BmwjIwM1dbWaseOHbIs\nS9XV1SopKdHRo0fl8Xi0atUqLVmyRK2trdq4caO8Xq/q6+vj+xsbG3Xq1CldunRJ9fX1+upXvxp/\nK4s9e/bopZdeUjAYVENDw4wGBQAASBdJ3QNWUVGhxsbGcedWr1497ri2tvaKezdt2nTF87m5ubr3\n3nuT+fYAAACuwjvhAwAAGEYBAwAAMIwCBgAAYBgFDAAAwDAKGAAAgGEUMAAAAMMoYAAAAIZRwAAA\nAAyjgAEAABhGAQMAADCMAgYAAGAYBQwAAMAwChgAAIBhFDAAAADDKGAAAACGUcAAAAAMo4ABAAAY\nRgEDAAAwjAIGAABgGAUMAADAMAoYAACAYRQwAAAAwyhgAAAAhlHAAAAADKOAAQAAGEYBAwAAMIwC\nBgAAYBgFDAAAwDAKGAAAgGEUMAAAAMMoYAAAAIZRwAAAAAyjgAEAABhGAQMAADCMAgYAAGAYBQwA\nAMAwChgAAIBhFDAAAADDspJZFA6HdejQIVmWpaqqKtXU1ExYc/DgQYXDYWVnZ2vDhg0qLS296t6n\nn35aL7zwgvLy8iRJ69atU0VFRYpiAQAApK+EBWx0dFQHDhzQfffdp/z8fG3dulXLli3T3Llz42ta\nW1vV1dWlvXv36syZM9q/f7927tyZcO+aNWu0Zs2amUsHAACQhhJegmxvb1dRUZGCwaCysrJUWVmp\nlpaWcWtaWlq0fPlySVJ5ebn6+/sVi8US7rUsK8VxAAAA0l/CAhaNRlVQUBA/DgQCikajSa1JtPf5\n55/X3Xffrccee0z9/f3TCgIAAOAUSd0DNhNuvfVWrV27Vh6PR08++aQOHz6s+vr6hPuKi4sn/b0u\nnntLQ1MZcopmZWcrfwpzThX5UsfN2STypRr5UsvN+dycTSLfVCQsYIFAQD09PfHjaDSqQCAwYU0k\nEokfRyIRBQIBDQ8Pf+ze2bNnx8+vXLlSu3btSmrgjo6OpNaNlTk4OOk90zE0ODilOaeKfKnj5mwS\n+VKNfKnl5nxuziaR7+Nc7UmjhJcgy8rK1NnZqe7ubg0PD6u5uVmhUGjcmlAopGPHjkmS2tra5PP5\n5Pf7r7o3FovF9x8/flzXXXfdpIMBAAA4UcJnwDIyMlRbW6sdO3bIsixVV1erpKRER48elcfj0apV\nq7RkyRK1trZq48aN8nq98UuJH7dXkp544gm988478ng8CgaDqqurm9mkAAAAaSKpe8AqKirU2Ng4\n7tzq1avHHdfW1ia9V5LuuuuuZGcEAABwFd4JHwAAwDAKGAAAgGEUMAAAAMMoYAAAAIZRwAAAAAyj\ngAEAABhGAQMAADCMAgYAAGAYBQwAAMAwChgAAIBhFDAAAADDKGAAAACGUcAAAAAMo4ABAAAYRgED\nAAAwjAIGAABgGAUMAADAMAoYAACAYRQwAAAAwyhgAAAAhlHAAAAADKOAAQAAGEYBAwAAMIwCBgAA\nYBgFDAAAwDAKGAAAgGEUMAAAAMMoYAAAAIZRwAAAAAyjgAEAABhGAQMAADCMAgYAAGAYBQwAAMAw\nChgAAIBhFDAAAADDKGAAAACGUcAAAAAMy0pmUTgc1qFDh2RZlqqqqlRTUzNhzcGDBxUOh5Wdna0N\nGzaotLT0qnv7+vr0yCOPqLu7W4WFhWpoaFBOTk7qkgEAAKSphM+AjY6O6sCBA9q2bZt2796t5uZm\nnT9/ftya1tZWdXV1ae/evaqrq9P+/fsT7n322We1ePFiNTY2atGiRTpy5MgMxAMAAEg/CQtYe3u7\nioqKFAwGlZWVpcrKSrW0tIxb09LSouXLl0uSysvL1d/fr1gsdtW9J0+ejO9ZsWLFhMcEAABwq4QF\nLBqNqqCgIH4cCAQUjUaTWnO1vb29vfL7/ZIkv9+v3t7e6SUBAABwiKTuATPB4/Ekta64uHjyD15c\nLH3x5OT3OQX5nMvN2STyOR35nMvN2SRX5Ev4DFggEFBPT0/8OBqNKhAITFgTiUTix5FIRIFA4Kp7\n/X6/YrGYJCkWiykvL296SQAAABwiYQErKytTZ2enuru7NTw8rObmZoVCoXFrQqGQjh07Jklqa2uT\nz+eT3++/6t6lS5eqqalJktTU1DThMQEAANzKY1mWlWhROBzWf/3Xf8myLFVXV6umpkZHjx6Vx+PR\nqlWrJEkHDhxQOByW1+tVfX29PvWpT33sXukvb0OxZ88e9fT0KBgMqqGhQT6fbwajAgAApIekChgA\nAABSh3fCBwAAMIwCBgAAYBgFDAAAwDAKGAAAgGEUMAAAAMMoYAAAAIalzUcR2S0cDqulpSX+WZWB\nQEDLli1TRUWFzZPNrF/96ldau3at3WNMWzgcVjQa1Q033KDCwsL4+RdffFHV1dU2TjZ9IyMjeuWV\nV3TttdeqoqJCx44d05tvvqnS0lJVVVUl/TFeTvLDH/5Q27dvt3uMaXvvvfc0e/bs+PHvf/97tbe3\na968eVq5cqXjf3YnTpzQwoULlZubq/fee08///nP9fbbb6ukpETf/OY3x30WsBMdPnxYn//857Vg\nwQK7R5kRfX19ev7555Wfn6/q6modOXJEbW1tmjt3rm6//Xbl5ubaPeK0vfHGGzp+/LgikYgyMjJU\nVFSklStXas6cOXaPxvuASdKhQ4f07rvv6pZbbon/DyMSiej3v/+95syZo3/5l3+xecKZU19fr337\n9tk9xrT88pe/1P/+7/9q/vz5evXVV3XbbbfpS1/6kiRpy5Yt2rVrl80TTs9jjz2m999/X8PDw5o1\na5YuX76sL3zhC3rttddUUFCgb3zjG3aPOC0/+MEPxh1blqV33303/rmvDz30kB1jpcTYf/+eeeYZ\nnT59WpWVlXrttdcUCAR055132jvgNDU0NGjPnj2SpD179qi8vFw33XSTXn/9db388su69957bZ5w\nempraxUMBvXee+/p5ptvVmVlpebPn2/3WCnzwAMP6LrrrtMHH3yg8+fPa968ebrpppv0xz/+UWfP\nntXmzZvtHnFafvnLXyoWi+mGG25QS0uLCgsLVVRUpN/+9re6/fbbddNNN9k6H8+ASWptbVVjY+OE\n8zfffLM2bdrk+AJ2xx13XPG8ZVkaGhoyPE3qvfrqq3rwwQeVmZmpr3zlK9q7d6+6urp05513yg2/\nX5w5c0a7d+/W8PCw6urq9LOf/UxZWVmqrKzUPffcY/d40xYMBvWJT3xC//zP/6xZs2bJsixt375d\nW7ZssXu0aRv779+JEyf0wx/+UF6vV//wD//ginyjo6Pxrzs7O9XQ0CBJWrFihZ577jm7xkqZgoIC\n/fjHP1ZHR4deeeUV/eQnP9Ho6KgqKytVWVkZ/yXBqaLRqLZu3SrLsvTtb39b999/vyTpM5/5jO6+\n+257h0uBV199Vbt375YkVVZW6v7779c3vvENfeELX9D27dspYOngmmuuUXt7u8rKysadf/PNN3XN\nNdfYNFXq5OTk6IEHHpDf75/wZ/X19TZMlFqjo6PKzMyUJPl8Pm3ZskU//elP9fDDD2t4eNjm6abv\nw2xZWVn69Kc/raysrHHnnW7Lli06ceKEfvazn+nLX/6yQqGQMjMzFQwG7R5t2oaGhvT222/LsiwN\nDw/L6/VK+svPMiPD+bfgLlq0SE899ZRuv/12LVq0SCdOnNCNN96oN954Qzk5OXaPN20fXiIuLi7W\n2rVrtXbtWp09e1bNzc164IEH9JOf/MTmCadndHRUfX19GhgY0MDAgC5cuKDCwkJdunRpXLl2qoyM\nDPX19Sk3N1cXL16MZ8rNzU2LX84pYJLWr1+vxx9/XB988MG4S5A5OTnasGGDzdNN3/Lly9XT03PF\nAlZZWWnDRKn1N3/zNzp16pQWLlwo6S//0dXX1+vJJ5/U8ePHbZ5u+vx+vwYGBuT1erVt27b4+Vgs\nFi9jTnfjjTfqs5/9rJ566im9+OKLrijOkpSfn6+f//znkqTZs2fr4sWLys/P16VLl1xRoP/1X/9V\n//3f/61NmzZJkp577jllZ2dr6dKl2rhxo83TTd+V/pK+/vrrdf311+trX/uaDROl1po1a/Sd73xH\nubm52rRpk370ox+psLBQHR0dWrdund3jTdvtt9+uzZs3q6ioSB0dHfrWt74l6S/3Zl5//fU2T8c9\nYOPEYrFxN+FfqbAg/Xx4GXXWrFkT/iwajSoQCJgeyYiBgQENDg4qLy/P7lFS6p133lFbW5v+8R//\n0e5RZszo6KguX76s7Oxsu0dJmf7+fo2MjOjaa6+1e5SU+fAXHzcbHh5WZmamPB5P/F6wwsLCcS8e\ncbK+vj51dXVpzpw58vl8do8zjjt+fU4By7LU3d0dL2AjIyPKy8tz/KuUPmRZltrb28cVzLKyMlfk\n+/C+oTNnzkzI55by9XE/P7f85fDRfPPnz5dlWa749/PjfnZuKV9u/n+L1+t1dT7pL7cyfDSfm0q0\nz+fT6Oio3njjDUnp9fOjgEn6n//5Hz3++OMqKiqK/4UdiUTU2dmpf/u3f9PnPvc5myecHvKRL525\nOZ+bs0nkI196S/t8Fqzvfve7VldX14TzXV1d1ne/+10bJkot8jkb+ZzLzdksi3xORz57Of9lOCkw\nMjJyxTcMDAQCrrgZmHzORj7ncnM2iXxORz57cQlSUlVVlbZu3aqbb75Zn/zkJyVJPT09euWVV1RV\nVWXzdNNHPmcjn3O5OZtEPqcjn714FeT/d+7cOZ08eXLcjYihUEglJSU2T5Ya5HM28jmXm7NJ5HM6\n8tnI7mug6eS5555L6pxTkc/ZyOdcbs5mWeRzOvLZg3vAxjh27NiEc01NTeYHmSHkczbyOZebs0nk\nczry2YN7wCT94Q9/0B/+8AdduHBh3Ac3DwwMuOLT4MnnbORzLjdnk8jndOSzFwVM0t/93d/FPx7k\ny1/+cvyJZ0bSAAAFHklEQVS81+tNi48rmC7yORv5nMvN2STyOR357MVN+AAAAIbxDNgYx48f1y9+\n8Qv19vZKUvyjUA4fPmzzZKlBPmcjn3O5OZtEPqcjn03sufc/Pd11113W//3f/9k9xowhn7ORz7nc\nnM2yyOd05LMHr4Icw+/3p8d7g8wQ8jkb+ZzLzdkk8jkd+eyRef/9999v9xDp4uzZs2pqatLIyIje\nffddnT9/XufPn0/LH9xUkM/ZyOdcbs4mkc/pyGcP7gEb44MPPlB2drb++Mc/jjv/+c9/3qaJUot8\nzkY+53JzNol8Tkc+e/AqSAAAAMN4BmyM//zP/7zi+fXr1xueZGaQz9nI51xuziaRz+nIZw8K2BhL\nliyJf3358mWdOHFC+fn5Nk6UWuRzNvI5l5uzSeRzOvLZxO6XYaazkZERa9u2bXaPMWPI52zkcy43\nZ7Ms8jkd+czgbSiuorOzM/7GbW5EPmcjn3O5OZtEPqcjnxlcghzjm9/8pjweT/xdcv1+v77+9a/b\nPVbKkM/ZyOdcbs4mkc/pyGcPXgUJAABgGM+AfcTJkyd16tQpSdKiRYu0dOlSmydKLfI5G/mcy83Z\nJPI5HfnM453wx/jFL36hEydO6IYbbtDs2bP14osv6vz581q8eLHdo6UE+ZyNfM7l5mwS+ZyOfDax\n597/9PT973/fGhkZiR+PjIxY3//+922cKLXI52zkcy43Z7Ms8jkd+ezBqyA/or+//4pfuwX5nI18\nzuXmbBL5nI585nEP2Bg1NTXavHmzFi1aJMuy9Oc//zktXimRKuRzNvI5l5uzSeRzOvLZg1dBfsTF\nixf15ptvSpLKysrk9/ttnii1yOds5HMuN2eTyOd05LOBPVc+09Px48et999/P37c19dnHT9+3MaJ\nUot8zkY+53JzNssin9ORzx7cAzbG008/rZycnPixz+fTr371KxsnSi3yORv5nMvN2STyOR357EEB\nG8O6wtXYkZERGyaZGeRzNvI5l5uzSeRzOvLZg/cBG6O9vV2nTp3SnDlz1NfXp2eeeUY+n0833nij\n3aOlBPmcjXzO5eZsEvmcjnz24Cb8MQYGBvTMM8/o9ddfl8fj0eLFi/VP//RP8nq9do+WEuRzNvI5\nl5uzSeRzOvLZgwIGAABgGPeAjfGjH/1I77//fvy4r69PO3futHGi1CKfs5HPudycTSKf05HPHhSw\nMS5duiSfzxc/zs3NVW9vr40TpRb5nI18zuXmbBL5nI589qCAjeHxeNTT0xM/vnDhgjwej40TpRb5\nnI18zuXmbBL5nI589uAesDHC4bB++tOfauHChbIsS6dPn1ZdXZ0qKirsHi0lyOds5HMuN2eTyOd0\n5LMHBewjent79bvf/U7z58/X0NCQZs+erYULF9o9VsqQz9nI51xuziaRz+nIZx4fxj3GCy+8oF//\n+teKRqMqLS1VW1ub/vZv/1bbt2+3e7SUIJ+zkc+53JxNIp/Tkc8mZj7xyBm+973vWYODg9YPfvAD\ny7Is69y5c9a///u/2zxV6pDP2cjnXG7OZlnkczry2YOb8MeYNWuWZs2aJUm6fPmy5s6dq46ODpun\nSh3yORv5nMvN2STyOR357MElyDECgYDef/99LVu2TDt27JDP51MwGLR7rJQhn7ORz7ncnE0in9OR\nzx7chP8xTp06pf7+flVUVCgry309lXzORj7ncnM2iXxORz5zKGAAAACGcQ8YAACAYRQwAAAAwyhg\nAAAAhlHAAAAADPt/z2LCZgJ6rRcAAAAASUVORK5CYII=\n",
        "text/plain": "<matplotlib.figure.Figure at 0xdb98910>"
       },
       "metadata": {},
       "output_type": "display_data",
       "png": "iVBORw0KGgoAAAANSUhEUgAAAmAAAAFlCAYAAABMTlT+AAAABHNCSVQICAgIfAhkiAAAAAlwSFlz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\nAAAAhlHAAAAADPt/z2LCZgJ6rRcAAAAASUVORK5CYII=\n",
       "source": "display",
       "text": [
        "<matplotlib.figure.Figure at 0xdb98910>"
       ]
      }
     ]
    },
    {
     "cell_type": "markdown",
     "id": "467918C349134C599F682EB5ADCF3973",
     "metadata": {},
     "source": [
      "\u58f0\u660e\uff1a\u672c\u8d44\u6599\u4ec5\u9650\u5185\u90e8\u7814\u7a76\u548c\u4ea4\u6d41\u4f7f\u7528\uff0c\u5207\u52ff\u5916\u4f20\u3002"
     ]
    }
   ],
   "metadata": {}
  }
 ]
}






aqf10.2.nb

{
 "metadata": {
  "signature": "sha256:47d7b3096a413c39ce13a1832d7d8439982b73e4e7fd006c2e03a1df4f27aa19"
 },
 "nbformat": 3,
 "nbformat_minor": 0,
 "original_thread": "59bf299f0f66ae010f61b865",
 "worksheets": [
  {
   "cells": [
    {
     "cell_type": "markdown",
     "id": "7053AD6E2ACE4FBDB59C6D213BE02E22",
     "metadata": {},
     "source": [
      "# \u591a\u56e0\u5b50\u7b56\u7565\u6a21\u677f\n",
      "\n",
      "----\n",
      "\n",
      "    \u793a\u4f8b\u9009\u53d6240\u65e5\u6362\u624b\u7387\uff0cMFI\uff0c\u5e02\u503c\u4f5c\u4e3a\u9009\u80a1\u56e0\u5b50\n",
      "    \u9009\u80a1\u6b65\u9aa4\n",
      "    \t1.\u91c7\u7528\u67d0\u79cd\u65b9\u5f0f\u5206\u522b\u6839\u636e\u5404\u56e0\u5b50\u6570\u636e\u5bf9\u80a1\u7968\u8fdb\u884c\u5904\u7406\n",
      "    \t2.\u5229\u7528\u5404\u56e0\u5b50\u5904\u7406\u7ed3\u679c\u6309\u7167\u4e00\u5b9a\u6743\u91cd\u8ba1\u7b97\u5f97\u51fa\u67d0\u4e00\u80a1\u7968\u7684\u603b\u5206\u503c\n",
      "    \t3.\u6839\u636e\u80a1\u7968\u603b\u5206\u503c\u6392\u540d\u60c5\u51b5\u4e70\u5165\u6392\u540d\u9760\u524d\u7684\u90e8\u5206\u80a1\u7968\n",
      "  \n",
      "    \u56e0\u5b50\u5904\u7406\u65b9\u5f0f\uff1a\u5c06\u80a1\u7968\u6309\u56e0\u5b50\u5347\u5e8f\u6216\u964d\u5e8f\u6392\u5217\u540e\u4ece0-N\u8d4b\u4e88\u5206\u503c\n",
      "\n",
      "    "
     ]
    },
    {
     "cell_type": "markdown",
     "id": "697476B4C49E48878F6670A50148A96F",
     "metadata": {},
     "source": [
      "## 1. \u83b7\u53d6\u6570\u636e\u51fd\u6570\n",
      "  \u5728\u7b56\u7565\u6d4b\u8bd5\u4e2d\uff0c\u83b7\u5f97\u80a1\u7968\u591a\u56e0\u5b50\u6570\u636e"
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "2914B0BBF1C14F4382927A278A5A8A00",
     "input": [
      "def get_data(context, stocks, factors):\n",
      "    \"\"\"\n",
      "    \u83b7\u5f97\u80a1\u7968\u591a\u56e0\u5b50\u6570\u636e\n",
      "    parameters:\n",
      "        context: \u7b56\u7565\u8fd0\u884c\u73af\u5883\n",
      "        stocks: \u5c06\u83b7\u53d6\u7684\u80a1\u7968\u4ee3\u7801\u5217\u8868\n",
      "        factors: \u83b7\u5f97\u7684\u56e0\u5b50\u5217\u8868\n",
      "    return:\n",
      "        \u5305\u542b\u6240\u6709\u80a1\u7968\u56e0\u5b50\u6570\u636e\u7684DataFrame\n",
      "        \n",
      "    \"\"\"\n",
      "    field = ['secID']\n",
      "    field.extend(factors)\n",
      "    data = DataAPI.MktStockFactorsOneDayGet(tradeDate=context.previous_date,secID=stocks,ticker=u\"\",field=field,pandas=\"1\")\n",
      "    data.dropna(inplace=True)\n",
      "    data.set_index('secID', inplace=True)\n",
      "    \n",
      "    return data\n"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "markdown",
     "id": "14CC8A335F4645A4892C813193728F85",
     "metadata": {},
     "source": [
      "## 2. \u80a1\u7968\u56e0\u5b50\u5904\u7406\u65b9\u5f0f"
     ]
    },
    {
     "cell_type": "markdown",
     "id": "104204A6584E491283B66CD0C53C8187",
     "metadata": {},
     "source": [
      "### 2.1 \u80a1\u7968\u56e0\u5b50\u5904\u7406\u65b9\u5f0f\u51fd\u6570 \u6392\u5e8f\u8bc4\u5206\u51fd\u6570\n",
      "    \u5728\u7b56\u7565\u6d4b\u8bd5\u4e2d\uff0c\u6839\u636e\u5404\u56e0\u5b50\u6392\u5e8f\u60c5\u51b5\u8fdb\u884c\u6253\u5206\n"
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "955C69CF37F94BEB8DAEECC107C0DE9D",
     "input": [
      "import numpy as np\n",
      "def grade_stock_by_sorting(data, factor, ascending=True):\n",
      "    \"\"\"\n",
      "    \u5c06\u80a1\u7968\u6309\u7167\u5355\u4e2a\u56e0\u5b50factor\u6309\u7167\u5347\u5e8f\uff08\u6216\u964d\u5e8f\uff09\u6392\u5e8f\u540e\uff0c\u4ece0\u5230N\u8d4b\u4e88\u5206\u503c \n",
      "    parameter:\n",
      "\n",
      "        data: \u80a1\u7968\u56e0\u5b50\u6570\u636e\n",
      "        factor: \u7528\u6765\u8fdb\u884c\u8bc4\u5206\u7684d\u5355\u4e2a\u56e0\u5b50\n",
      "        ascending:\u9ed8\u8ba4\u4e3aTrue\uff0c\u5c06\u80a1\u7968\u6309\u56e0\u5b50\u5927\u5c0f\u6392\u5e8f\uff0c\u9ed8\u8ba4\u91c7\u7528\u5347\u5e8f\u6392\u5217\n",
      "    return:\n",
      "        data: \u5305\u542b\u7ecf\u8fc7\u6392\u5e8f\u6253\u5206\u540e\u7684\u56e0\u5b50\u8bc4\u5206\u6570\u636e\n",
      "    \"\"\"\n",
      "    data.sort_index(by=factor, ascending=ascending, inplace=True)      # \u6392\u5e8f\n",
      "    data[factor + '_adjusted'] = np.arange(len(data))                  # \u6253\u5206\n",
      "    # log.info(data)\n",
      "    return data"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "markdown",
     "id": "BB4BF9013A3C4059885A68F137A3D2E3",
     "metadata": {},
     "source": [
      "### 2.2 \u80a1\u7968\u56e0\u5b50\u5904\u7406\u6267\u884c\u51fd\u6570\n",
      "  \u5728\u7b56\u7565\u6d4b\u8bd5\u4e2d\uff0c \u6309\u7167\u6392\u5e8f\u6253\u5206\u5904\u7406\u51fd\u6570\uff0c\u5bf9\u6570\u636e\u4e2d\u6240\u6709\u56e0\u5b50\u8fdb\u884c\u5904\u7406"
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "B35DFC852D6148BEA99B74108AFB3C56",
     "input": [
      "def handle_factors(data, function, factors, ascending):\n",
      "    \"\"\"\n",
      "    \u5bf9\u6570\u636e\u5229\u7528\u67d0\u4e00\u79cd\u56e0\u5b50\u5904\u7406\u65b9\u5f0f\uff0c\u5bf9\u6240\u6709\u56e0\u5b50\u8fdb\u884c\u5904\u7406\uff0c\u8fd4\u56de\u5305\u542b\u5904\u7406\u7ed3\u679c\u7684DataFrame\n",
      "    parameter:\n",
      "        data: \u5f85\u5904\u7406\u7684\u6570\u636e\uff0c\u662f\u672a\u6253\u5206\u7684DataFrame\uff0c\u662f\u4eceget_data\u4e2d\u8fd4\u56de\u8fc7\u6765\u7684\uff1b\n",
      "        function: \u5904\u7406\u56e0\u5b50\u7528\u65b9\u6cd5\uff08grade_stock_by_sorting\uff09\n",
      "        factors\uff1a \u56e0\u5b50\u5217\u8868\n",
      "        ascending: \u56e0\u5b50\u5904\u7406\u51fd\u6570\u7684\u5176\u4ed6\u53c2\u6570\uff0c\u662f\u4e00\u4e2a\u5217\u8868\uff1b\n",
      "    \"\"\"\n",
      "    \n",
      "\n",
      "    # \u751f\u6210\u5904\u7406\u56e0\u5b50\u65f6\u662f\u5426\u5347\u5e8f\u5904\u7406\u7684\u5b57\u5178\uff0c\u952e\u4e3a\u56e0\u5b50\u540d\uff0c\u503c\u4e3abool\u503c\n",
      "    factor_parameter_dictionary = dict(zip(factors, ascending))\n",
      "    \n",
      "    for factor in factor_parameter_dictionary.keys():\n",
      "    # \u5229\u7528\u4ee5\u5904\u7406\u5f53\u524dfactor\u7684\u53c2\u6570\uff0c\u8c03\u7528\u56e0\u5b50\u5904\u7406\u65b9\u6cd5function\u8fdb\u884c\u56e0\u5b50\u5904\u7406\n",
      "        data = function(data, factor, factor_parameter_dictionary[factor])\n",
      "    return data"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "markdown",
     "id": "F3842EA2632A4FD0886C9207A8B2F196",
     "metadata": {},
     "source": [
      "## 3. \u80a1\u7968\u591a\u56e0\u5b50\u6392\u5e8f\u51fd\u6570\n",
      "  \u5728\u7b56\u7565\u6d4b\u8bd5\u4e2d\uff0c\u5c06\u7ecf\u5904\u7406\u540e\u7684\u5404\u4e2a\u56e0\u5b50\u5904\u7406\u7ed3\u679c\u7ecf\u52a0\u6743\u5e73\u5747\u540e\u7b97\u51fa\u5355\u652f\u80a1\u7968\u8bc4\u5206\u7ed3\u679c\uff0c\u6839\u636e\u8be5\u7ed3\u679c\u5bf9\u80a1\u7968\u8fdb\u884c\u91cd\u65b0\u6392\u5e8f\uff0c\u5e76\u8fd4\u56de\u6392\u5e8f\u540e\u7ed3\u679c\n",
      "  \u51fd\u6570\u5b9e\u73b0\u6b65\u9aa4\uff1a\n",
      "1. \u8ba1\u7b97\u6700\u7ec8\u8bc4\u5206\n",
      "2. \u6309\u7167\u8bc4\u5206\u5927\u5c0f\u964d\u5e8f\u6392\u5217\n",
      "3. \u8fd4\u56de\u964d\u5e8f\u6392\u5217\u540e\u7684\u80a1\u7968symbol\uff08\u8bc4\u5206\u5206\u503c\u5927\u7684\u80a1\u7968\u9760\u524d\uff09"
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "ADD5F5BB8FBD41FE8482E381B9027B2D",
     "input": [
      "import pandas as pd\n",
      "def grade_stock_by_weight(data, factors, weight):\n",
      "    \"\"\"\n",
      "    \u5bf9\u5904\u7406\u540e\u7684\u80a1\u7968\u56e0\u5b50\u5f97\u5206\u8fdb\u884c\u52a0\u6743\u5e73\u5747\uff0c\u5f97\u51fa\u5404\u80a1\u7968\u6700\u7ec8\u8bc4\u5206\u5e76\u6392\u5e8f\n",
      "    parameter:\n",
      "        data: \u5305\u542b\u5df2\u5904\u7406\u597d\u80a1\u7968\u56e0\u5b50\u6570\u636e,\u8fd9\u91cc\u4f20\u8fdb\u6765\u5df2\u7ecf\u6253\u5206\u597d\u7684dataFrame\uff1b\n",
      "        factors: \u5c06\u8fdb\u884c\u52a0\u6743\u5e73\u5747\u7684\u80a1\u7968\u56e0\u5b50\u540d\u79f0\u5217\u8868\n",
      "        weight\uff1a \u8fdb\u884c\u52a0\u6743\u5e73\u5747\u65f6\u4f7f\u7528\u7684\u56e0\u5b50\u6743\u91cd\n",
      "    \"\"\"\n",
      "    factors = list(map(lambda x: x + '_adjusted', factors))\n",
      "    \n",
      "    factor_weight_dictionary = dict(zip(factors, weight))\n",
      "    # \u8ba1\u7b97\u6700\u7ec8\u8bc4\u5206\n",
      "    data['final_factor_grade'] = 0\n",
      "    \n",
      "    for factor in factor_weight_dictionary.keys():\n",
      "        data['final_factor_grade'] += factor_weight_dictionary[factor] * data[factor]\n",
      "    # \u6839\u636e\u6700\u7ec8\u8bc4\u5206\u6392\u5e8f\n",
      "    data.sort_index(by='final_factor_grade', ascending=False, inplace=True)                      # \u6309\u964d\u5e8f\u6392\u5e8f\n",
      "    log.info(data.head())\n",
      "    sorted_stock = list(data.index)\n",
      "    \n",
      "    return sorted_stock\n",
      "    "
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "markdown",
     "id": "E64DD36F45624D83815EE398DAE07425",
     "metadata": {},
     "source": [
      "## 4. \u80a1\u7968\u4e70\u5165\u51fd\u6570\n",
      "  \u5728\u7b56\u7565\u6d4b\u8bd5\u4e2d\uff0c\u5356\u51fa\u5f53\u524d\u6240\u6709\u6301\u4ed3\u540e\uff0c\u7b49\u6bd4\u4f8b\u4e70\u5165\u7efc\u5408\u8bc4\u5206\u6392\u540d\u524dN\u652f\u80a1\u7968\u3002"
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "EE7D4F727EB14145861AEFAFB1794A44",
     "input": [
      "def buy_stock(context, buy_list, N):\n",
      "    \"\"\"\n",
      "    \u6e05\u7a7a\u5f53\u524d\u6240\u6709\u6301\u4ed3\uff0c\u5e76\u4e70\u5165buy_list\u4e2d\u524dN\u53ea\u80a1\u7968\n",
      "    parameter:\n",
      "        buy_list: \u4e70\u5165\u80a1\u7968\u5217\u8868\n",
      "        N: \u4e70\u5165\u80a1\u7968\u4e2a\u6570\n",
      "    \"\"\"\n",
      "    account = context.get_account('self_account')\n",
      "    account.close_all_positions()\n",
      "    for stock in buy_list[:N]:\n",
      "        account.order_pct(stock, 1.0/N)"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "markdown",
     "id": "5D23B414CCE0420684BB90E90FE487DD",
     "metadata": {},
     "source": [
      "## 5. \u7b56\u7565\u5b9e\u73b0"
     ]
    },
    {
     "cell_type": "strategy",
     "collapsed": false,
     "has_detail": true,
     "id": "C90391FC22624764B74B06099DA167F6",
     "input": "start = '2014-01-01'                       # \u56de\u6d4b\u8d77\u59cb\u65f6\u95f4\nend = '2014-12-01'                         # \u56de\u6d4b\u7ed3\u675f\u65f6\u95f4\nuniverse = DynamicUniverse('A')            # \u8bc1\u5238\u6c60\uff0c\u652f\u6301\u80a1\u7968\u548c\u57fa\u91d1\u3001\u671f\u8d27\nbenchmark = 'HS300'                        # \u7b56\u7565\u53c2\u8003\u57fa\u51c6\nfreq = 'd'                                 # 'd'\u8868\u793a\u4f7f\u7528\u65e5\u9891\u7387\u56de\u6d4b\uff0c'm'\u8868\u793a\u4f7f\u7528\u5206\u949f\u9891\u7387\u56de\u6d4b\nrefresh_rate = Monthly(1)                  # \u6267\u884chandle_data\u7684\u65f6\u95f4\u95f4\u9694\n\naccounts = {\n    'self_account': AccountConfig(account_type='security', capital_base=10000000)\n}\n\ndef initialize(context):                   # \u521d\u59cb\u5316\u7b56\u7565\u8fd0\u884c\u73af\u5883\n    context.factors = ['VOL240', 'MFI', 'LCAP']\n    context.ascending = [True, True, False]              # \u56e0\u5b50\u662f\u5426\u6309\u7167\u5927\u5c0f\u5347\u5e8f\u540e\u6309\u7167\u4ece1\u5230N\u8fdb\u884c\u6253\u5206\uff0c \u662f\u4e3a\u6309\u5347\u5e8f\uff0c \u5426\u4e3a\u6309\u964d\u5e8f\n    context.weight = [0.3, 0.3, 0.4]\n\n    context.N = 50                                       # \u4e70\u5165\u80a1\u7968\u6570\u91cf\ndef handle_data(context):                                # \u6838\u5fc3\u7b56\u7565\u903b\u8f91\n    universe = context.get_universe(exclude_halt=True)\n\n    # \u83b7\u53d6\u6570\u636e\n    raw_data = get_data(context, universe, context.factors)\n\n    # \u5904\u7406\u56e0\u5b50,\u5c06\u6bcf\u4e2a\u56e0\u5b50\u8fdb\u884c\u6253\u5206\uff1b\n    data = handle_factors(raw_data, grade_stock_by_sorting, context.factors,ascending=context.ascending)\n\n    # \u8ba1\u7b97\u6700\u7ec8\u56e0\u5b50\u8bc4\u5206,\u5e76\u83b7\u5f97\u964d\u5e8f\u6392\u5e8f\u540e\u7684\u80a1\u7968\u4ee3\u7801\u5217\u8868\n    sorted_stock = grade_stock_by_weight(data, context.factors, context.weight)\n\n    # \u6309\u7167\u56e0\u5b50\u8bc4\u5206\u4e70\u5165\u80a1\u7968\n    buy_stock(context, sorted_stock, context.N)\n    \n    \n    ",
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2014-01-02 00:00:00"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": " [INFO]              VOL240      MFI     LCAP  LCAP_adjusted  VOL240_adjusted  \\\nsecID                                                                   \n300279.XSHE  0.0663  84.8579  21.0366           2249             2222   \n300061.XSHE  0.0587  90.6217  21.0310           2254             2176   \n300023.XSHE  0.0535  76.8742  20.7357           2334             2139   \n300319.XSHE  0.0857  76.0395  21.0772           2220             2293   \n300260.XSHE  0.0868  76.4897  21.0995           2202             2299   \n\n             MFI_adjusted  final_factor_grade  \nsecID                                          \n300279.XSHE          2315              2260.7  \n300061.XSHE          2335              2254.9  \n300023.XSHE          2225              2242.8  \n300319.XSHE          2203              2236.8  \n300260.XSHE          2215              2235.0  \n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2014-02-07 00:00:00 [INFO]              VOL240      MFI     LCAP  LCAP_adjusted  VOL240_adjusted  \\\nsecID                                                                   \n300283.XSHE  0.0616  86.3748  21.0294           2266             2211   \n300248.XSHE  0.0676  83.4263  21.1037           2221             2238   \n300023.XSHE  0.0560  81.1721  20.8780           2324             2181   \n002590.XSHE  0.0607  88.3479  21.2560           2107             2203   \n300192.XSHE  0.0436  87.8202  21.0939           2225             2048   \n\n             MFI_adjusted  final_factor_grade  \nsecID                                          \n300283.XSHE          2239              2241.4  \n300248.XSHE          2171              2211.1  \n300023.XSHE          2079              2207.6  \n002590.XSHE          2280              2187.7  \n300192.XSHE          2266              2184.2  \n2014-03-03 00:00:00"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": " [INFO]              VOL240      MFI     LCAP  LCAP_adjusted  VOL240_adjusted  \\\nsecID                                                                   \n000038.XSHE  0.0567  80.3567  20.9571           2325             2152   \n300338.XSHE  0.0876  74.8799  21.1951           2203             2274   \n600817.XSHG  0.0338  79.2258  21.0880           2268             1824   \n300283.XSHE  0.0649  65.0883  21.0422           2293             2190   \n300243.XSHE  0.0429  66.8022  20.8615           2349             2007   \n\n             MFI_adjusted  final_factor_grade  \nsecID                                          \n000038.XSHE          2322              2272.2  \n300338.XSHE          2233              2233.3  \n600817.XSHG          2312              2148.0  \n300283.XSHE          1904              2145.4  \n300243.XSHE          1989              2138.4  \n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2014-04-01 00:00:00 [INFO]              VOL240      MFI     LCAP  LCAP_adjusted  VOL240_adjusted  \\\nsecID                                                                   \n000038.XSHE  0.0534  75.6263  20.9857           2279             2090   \n002590.XSHE  0.0645  80.1885  21.2695           2095             2166   \n300179.XSHE  0.0519  78.6454  21.2268           2116             2073   \n000723.XSHE  0.0467  74.3954  21.1540           2187             2024   \n002687.XSHE  0.0548  79.5652  21.3716           2002             2103   \n\n             MFI_adjusted  final_factor_grade  \nsecID                                          \n000038.XSHE          2193              2196.5  \n002590.XSHE          2278              2171.2  \n300179.XSHE          2260              2146.3  \n000723.XSHE          2166              2131.8  \n002687.XSHE          2272              2113.3  \n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2014-05-05 00:00:00 [INFO]              VOL240      MFI     LCAP  LCAP_adjusted  VOL240_adjusted  \\\nsecID                                                                   \n300354.XSHE  0.0808  72.3527  21.0769           2203             2197   \n300283.XSHE  0.0635  69.8664  21.0608           2216             2141   \n002634.XSHE  0.0984  62.4590  21.0509           2221             2224   \n002625.XSHE  0.0762  62.6099  21.0677           2212             2186   \n300023.XSHE  0.0598  60.9276  20.8601           2287             2119   \n\n             MFI_adjusted  final_factor_grade  \nsecID                                          \n300354.XSHE          2218              2205.7  \n300283.XSHE          2186              2184.5  \n002634.XSHE          2042              2168.2  \n002625.XSHE          2045              2154.1  \n300023.XSHE          2003              2151.4  \n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2014-06-03 00:00:00 [INFO]              VOL240      MFI     LCAP  LCAP_adjusted  VOL240_adjusted  \\\nsecID                                                                   \n300321.XSHE  0.0996  75.5867  20.9712           2262             2231   \n300211.XSHE  0.0478  79.3471  21.0361           2241             2026   \n300061.XSHE  0.0608  73.7703  21.0045           2253             2134   \n300250.XSHE  0.0960  80.7277  21.3124           2051             2222   \n300313.XSHE  0.0610  82.4610  21.2740           2087             2135   \n\n             MFI_adjusted  final_factor_grade  \nsecID                                          \n300321.XSHE          2086              2199.9  \n300211.XSHE          2167              2154.3  \n300061.XSHE          2040              2153.4  \n300250.XSHE          2188              2143.4  \n300313.XSHE          2217              2140.4  \n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2014-07-01 00:00:00 [INFO]              VOL240      MFI     LCAP  LCAP_adjusted  VOL240_adjusted  \\\nsecID                                                                   \n000038.XSHE  0.0408  86.4493  21.0355           2263             1947   \n000856.XSHE  0.0535  79.4324  21.1749           2199             2083   \n300377.XSHE  0.1505  86.3533  21.5768           1870             2276   \n002553.XSHE  0.0557  86.0698  21.4410           1999             2096   \n600455.XSHG  0.0329  81.6092  21.0078           2271             1813   \n\n             MFI_adjusted  final_factor_grade  \nsecID                                          \n000038.XSHE          2224              2156.5  \n000856.XSHE          2033              2114.4  \n300377.XSHE          2223              2097.7  \n002553.XSHE          2217              2093.5  \n600455.XSHG          2124              2089.5  \n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2014-08-01 00:00:00 [INFO]              VOL240      MFI     LCAP  LCAP_adjusted  VOL240_adjusted  \\\nsecID                                                                   \n600689.XSHG  0.0341  90.6379  21.0253           2293             1846   \n300163.XSHE  0.0549  80.8370  21.2604           2202             2102   \n000723.XSHE  0.0365  88.9268  21.3345           2147             1892   \n600228.XSHG  0.0533  83.0727  21.5208           1998             2087   \n002591.XSHE  0.0430  80.7312  21.4002           2102             1993   \n\n             MFI_adjusted  final_factor_grade  \nsecID                                          \n600689.XSHG          2263              2149.9  \n300163.XSHE          2032              2121.0  \n000723.XSHE          2238              2097.8  \n600228.XSHG          2113              2059.2  \n002591.XSHE          2026              2046.5  \n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2014-09-01 00:00:00 [INFO]              VOL240      MFI     LCAP  LCAP_adjusted  VOL240_adjusted  \\\nsecID                                                                   \n300061.XSHE  0.0617  85.8952  21.3570           2175             2125   \n300277.XSHE  0.0727  74.2636  21.3380           2190             2162   \n300192.XSHE  0.0495  87.9686  21.4468           2113             2038   \n300211.XSHE  0.0416  79.9206  21.2980           2214             1961   \n002634.XSHE  0.0751  71.8933  21.2942           2218             2169   \n\n             MFI_adjusted  final_factor_grade  \nsecID                                          \n300061.XSHE          2271              2188.8  \n300277.XSHE          2073              2146.5  \n300192.XSHE          2282              2141.2  \n300211.XSHE          2215              2138.4  \n002634.XSHE          1974              2130.1  \n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2014-10-08 00:00:00 [INFO]              VOL240      MFI     LCAP  LCAP_adjusted  VOL240_adjusted  \\\nsecID                                                                   \n002615.XSHE  0.0669  86.3492  21.6292           2132             2158   \n002680.XSHE  0.0657  86.2549  21.6633           2106             2153   \n000856.XSHE  0.0617  77.8782  21.4243           2262             2134   \n300174.XSHE  0.0539  79.7977  21.4850           2230             2087   \n002625.XSHE  0.0820  77.0484  21.5418           2196             2205   \n\n             MFI_adjusted  final_factor_grade  \nsecID                                          \n002615.XSHE          2264              2179.4  \n002680.XSHE          2263              2167.2  \n000856.XSHE          2048              2159.4  \n300174.XSHE          2120              2154.1  \n002625.XSHE          2010              2142.9  \n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2014-11-03 00:00:00 [INFO]              VOL240      MFI     LCAP  LCAP_adjusted  VOL240_adjusted  \\\nsecID                                                                   \n300391.XSHE  0.1606  84.5223  21.6404           2129             2290   \n300400.XSHE  0.1716  81.5935  21.7472           2031             2297   \n300061.XSHE  0.0628  72.6862  21.4466           2253             2136   \n300211.XSHE  0.0423  78.7337  21.3869           2273             1954   \n300353.XSHE  0.0689  95.6709  21.7546           2022             2160   \n\n             MFI_adjusted  final_factor_grade  \nsecID                                          \n300391.XSHE          2275              2221.1  \n300400.XSHE          2253              2177.4  \n300061.XSHE          2065              2161.5  \n300211.XSHE          2209              2158.1  \n300353.XSHE          2304              2148.0  \n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2014-12-01 00:00:00 [INFO]              VOL240      MFI     LCAP  LCAP_adjusted  VOL240_adjusted  \\\nsecID                                                                   \n300243.XSHE  0.0589  93.1170  21.3958           2253             2102   \n000856.XSHE  0.0651  79.0354  21.4564           2234             2126   \n300087.XSHE  0.0461  78.5807  21.4907           2222             1989   \n300097.XSHE  0.0932  79.3832  21.7729           2027             2191   \n002560.XSHE  0.0514  88.6568  21.8261           1977             2045   \n\n             MFI_adjusted  final_factor_grade  \nsecID                                          \n300243.XSHE          2270              2212.8  \n000856.XSHE          2076              2154.2  \n300087.XSHE          2052              2101.1  \n300097.XSHE          2090              2095.1  \n002560.XSHE          2242              2076.9  \n"
      },
      {
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 6,
       "text": "'{\"information\": 2.70512, \"benchmark_cumulative_return\": {\"1398038400000\": -0.061278181, \"1399334400000\": -0.0741192173, \"1408492800000\": 0.0154976545, \"1407110400000\": 0.0195662717, \"1402876800000\": -0.0592996657, \"1407283200000\": 0.0142444518, \"1405900800000\": -0.0702694815, \"1391990400000\": -0.026823689, \"1411430400000\": 0.0297978996, \"1398384000000\": -0.0696128376, \"1399248000000\": -0.0744883113, \"1404950400000\": -0.0803337296, \"1401321600000\": -0.0750505358, \"1405296000000\": -0.067926164, \"1397433600000\": -0.0263601756, \"1397001600000\": -0.0392312545, \"1402272000000\": -0.0840117938, \"1399420800000\": -0.0827070896, \"1407369600000\": -0.0011029901, \"1416960000000\": 0.1686630644, \"1406246400000\": -0.0298622765, \"1389744000000\": -0.0519692879, \"1395360000000\": -0.0734883242, \"1410307200000\": 0.043947932, \"1403654400000\": -0.0844023468, \"1400803200000\": -0.0779474942, \"1393545600000\": -0.0648317833, \"1403222400000\": -0.0829603052, \"1407456000000\": 0.0004720969, \"1394064000000\": -0.0671235993, \"1400716800000\": -0.0854752943, \"1397520000000\": -0.0431625344, \"1396915200000\": -0.0397891873, \"1406678400000\": -0.0034420158, \"1396569600000\": -0.0620421196, \"1398297600000\": -0.0598962245, \"1407888000000\": 0.0123903984, \"1412035200000\": 0.0519134947, \"1388707200000\": -0.0168452767, \"1393200000000\": -0.0495787608, \"1395619200000\": -0.0658703965, \"1412726400000\": 0.0636687081, \"1414627200000\": 0.0596129664, \"1403049600000\": -0.0728703064, \"1408924800000\": 0.0055063669, \"1408060800000\": 0.0131371699, \"1401753600000\": -0.0772994339, \"1411344000000\": 0.0209825625, \"1400112000000\": -0.0798058394, \"1413331200000\": 0.0574413205, \"1415577600000\": 0.1011574958, \"1389312000000\": -0.0537246302, \"1405382400000\": -0.0665442076, \"1409529600000\": 0.0108539375, \"1409097600000\": -0.001042905, \"1389052800000\": -0.0394973455, \"1409702400000\": 0.0338235988, \"1391040000000\": -0.0547546598, \"1415318400000\": 0.0738702935, \"1390348800000\": -0.0370081072, \"1398124800000\": -0.0571795213, \"1395014400000\": -0.0802521856, \"1395878400000\": -0.0748144874, \"1392940800000\": -0.028214229, \"1410480000000\": 0.0464929636, \"1389916800000\": -0.0650377892, \"1413849600000\": 0.0443599439, \"1388966400000\": -0.039222671, \"1415232000000\": 0.0755526753, \"1403568000000\": -0.0794882469, \"1392768000000\": -0.0091715557, \"1395964800000\": -0.0764196169, \"1410220800000\": 0.0494371317, \"1390521600000\": -0.0362012506, \"1397088000000\": -0.0241499036, \"1390780800000\": -0.0489736184, \"1398816000000\": -0.0735484092, \"1392595200000\": -0.0078883105, \"1392249600000\": -0.0216649571, \"1400198400000\": -0.0790032746, \"1406851200000\": -0.0002703828, \"1395100800000\": -0.0823594546, \"1392336000000\": -0.0147852174, \"1414108800000\": 0.0260425831, \"1409616000000\": 0.0242185723, \"1388620800000\": -0.0034548911, \"1411948800000\": 0.0505444136, \"1417046400000\": 0.1821693283, \"1402358400000\": -0.072428252, \"1399852800000\": -0.0643682699, \"1400457600000\": -0.0922262803, \"1399507200000\": -0.0834881954, \"1406073600000\": -0.0567374669, \"1406160000000\": -0.0399222328, \"1402963200000\": -0.0688231482, \"1395273600000\": -0.1043162534, \"1400544000000\": -0.0919558976, \"1416268800000\": 0.0907241538, \"1393286400000\": -0.0738702935, \"1391731200000\": -0.0504499942, \"1408665600000\": 0.0151628949, \"1401148800000\": -0.0784324665, \"1401408000000\": -0.0744926031, \"1416355200000\": 0.0889216019, \"1396310400000\": -0.0716342708, \"1410825600000\": 0.025205684, \"1412812800000\": 0.065205169, \"1415836800000\": 0.1071745857, \"1403136000000\": -0.0871748432, \"1415923200000\": 0.1077496856, \"1410998400000\": 0.0337463466, \"1400025600000\": -0.0676643648, \"1394409600000\": -0.0996725364, \"1393459200000\": -0.0755011738, \"1415059200000\": 0.0785998464, \"1408406400000\": 0.0192014695, \"1395187200000\": -0.0897670845, \"1405036800000\": -0.0781191658, \"1389225600000\": -0.0462697905, \"1413763200000\": 0.0535100406, \"1404864000000\": -0.0778187405, \"1411689600000\": 0.0459951159, \"1397779200000\": -0.0452998459, \"1397174400000\": -0.0254760668, \"1409875200000\": 0.051171015, \"1413158400000\": 0.0536130436, \"1398729600000\": -0.0736299533, \"1392681600000\": -0.0204246297, \"1397606400000\": -0.0418449548, \"1405555200000\": -0.0742308039, \"1406505600000\": -0.0026308674, \"1414022400000\": 0.0282871894, \"1396483200000\": -0.0708231224, \"1409184000000\": -0.0080471067, \"1406592000000\": 0.0005750999, \"1395705600000\": -0.0667759643, \"1407196800000\": 0.0168753192, \"1409270400000\": 0.0035450187, \"1394496000000\": -0.0950073604, \"1390435200000\": -0.0421196294, \"1408579200000\": 0.0103904242, \"1417392000000\": 0.2102033021, \"1413504000000\": 0.0479392969, \"1416873600000\": 0.1525860182, \"1390262400000\": -0.0612095123, \"1404345600000\": -0.0643081849, \"1393977600000\": -0.0712651768, \"1414972800000\": 0.0783337554, \"1410912000000\": 0.0306004644, \"1398211200000\": -0.0580936726, \"1405468800000\": -0.0683081334, \"1401062400000\": -0.074698609, \"1395792000000\": -0.0682308811, \"1405641600000\": -0.0711965082, \"1404691200000\": -0.0659819831, \"1412899200000\": 0.0586945232, \"1407715200000\": 0.0151586031, \"1400630400000\": -0.083312232, \"1399593600000\": -0.0841705901, \"1397692800000\": -0.0451625086, \"1398643200000\": -0.0837156603, \"1414540800000\": 0.0520808745, \"1403481600000\": -0.0840847543, \"1404432000000\": -0.0649476616, \"1403740800000\": -0.0776599443, \"1416787200000\": 0.1370068197, \"1394668800000\": -0.0814152607, \"1407801600000\": 0.0115964172, \"1413936000000\": 0.0380295533, \"1415750400000\": 0.1134277241, \"1405987200000\": -0.0589391553, \"1408320000000\": 0.0191113419, \"1411516800000\": 0.0479950902, \"1415664000000\": 0.0981017412, \"1414713600000\": 0.0765226199, \"1402531200000\": -0.0758015991, \"1394755200000\": -0.0889216019, \"1393891200000\": -0.0625571345, \"1401840000000\": -0.0865911598, \"1389139200000\": -0.0378192555, \"1392076800000\": -0.0190855912, \"1390953600000\": -0.0438835551, \"1416182400000\": 0.1017454711, \"1389571200000\": -0.0585185598, \"1399939200000\": -0.0666000009, \"1403827200000\": -0.077153513, \"1409011200000\": -0.0025493234, \"1404172800000\": -0.071016253, \"1404086400000\": -0.0707759128, \"1392854400000\": -0.0182787346, \"1404259200000\": -0.0683081334, \"1411084800000\": 0.0408492595, \"1390176000000\": -0.070402527, \"1406764800000\": 0.0086779999, \"1415145600000\": 0.0744282262, \"1417132800000\": 0.2054866246, \"1394150400000\": -0.0693853727, \"1390867200000\": -0.047282653, \"1416528000000\": 0.1087668399, \"1396396800000\": -0.0640764282, \"1410739200000\": 0.0459908242, \"1416441600000\": 0.0888701004, \"1413244800000\": 0.0500122316, \"1389830400000\": -0.0507246688, \"1393804800000\": -0.0599391424, \"1410393600000\": 0.0400939044, \"1393372800000\": -0.0715098089, \"1401235200000\": -0.0689604855, \"1411603200000\": 0.0458964048, \"1389657600000\": -0.050291198, \"1394582400000\": -0.0926597512, \"1392163200000\": -0.0166435625, \"1396224000000\": -0.0788487702, \"1404777600000\": -0.0641880147, \"1413417600000\": 0.0490852049, \"1401926400000\": -0.0770075922, \"1409788800000\": 0.0412827303, \"1414368000000\": 0.0166521461, \"1402617600000\": -0.066003442, \"1414454400000\": 0.037175487, \"1407974400000\": 0.0025407398, \"1402012800000\": -0.0838229551, \"1402444800000\": -0.0726428415}, \"benchmark_annualized_return\": 0.23848, \"turnover_rate\": 7.50602, \"max_drawdown\": 0.11578, \"beta\": 0.80478, \"sharpe\": 4.45396, \"alpha\": 0.89592, \"volatility\": 0.23592, \"annualized_return\": 1.09684, \"cumulative_return\": {\"1398038400000\": 0.2028696434, \"1399334400000\": 0.1876126629, \"1408492800000\": 0.5894165905, \"1407110400000\": 0.4855752205, \"1402876800000\": 0.3219675144, \"1407283200000\": 0.4970186905, \"1405900800000\": 0.4228287065, \"1391990400000\": 0.1857798818, \"1411430400000\": 0.7733047227, \"1398384000000\": 0.1706859734, \"1399248000000\": 0.1748894529, \"1404950400000\": 0.4408815965, \"1401321600000\": 0.2221658429, \"1405296000000\": 0.4682968665, \"1397433600000\": 0.2296195734, \"1397001600000\": 0.2141869034, \"1402272000000\": 0.2355647244, \"1399420800000\": 0.1633140129, \"1407369600000\": 0.4855708105, \"1416960000000\": 0.9068286183, \"1406246400000\": 0.4163037965, \"1389744000000\": 0.0523557534, \"1395360000000\": 0.2224069281, \"1410307200000\": 0.7367643227, \"1403654400000\": 0.3321263244, \"1400803200000\": 0.1951777529, \"1393545600000\": 0.1988052918, \"1403222400000\": 0.2676902544, \"1407456000000\": 0.4965599805, \"1394064000000\": 0.2310703981, \"1400716800000\": 0.1822284029, \"1397520000000\": 0.2259582034, \"1396915200000\": 0.1967965634, \"1406678400000\": 0.4673773265, \"1396569600000\": 0.1844584334, \"1398297600000\": 0.1917265534, \"1407888000000\": 0.5277176705, \"1412035200000\": 0.8344792027, \"1388707200000\": 0.0417900234, \"1393200000000\": 0.2822436618, \"1395619200000\": 0.2135301781, \"1412726400000\": 0.8526091612, \"1414627200000\": 0.8603478912, \"1403049600000\": 0.2932860344, \"1408924800000\": 0.6002485505, \"1408060800000\": 0.5474397805, \"1401753600000\": 0.2267312944, \"1411344000000\": 0.7439913927, \"1400112000000\": 0.1639426029, \"1413331200000\": 0.8518943912, \"1415577600000\": 0.9097580383, \"1389312000000\": -0.0280547066, \"1405382400000\": 0.4518369366, \"1409529600000\": 0.6267528027, \"1409097600000\": 0.5924193805, \"1389052800000\": 0.0126657334, \"1409702400000\": 0.6677917527, \"1391040000000\": 0.1309802334, \"1415318400000\": 0.8958662183, \"1390348800000\": 0.1010493934, \"1398124800000\": 0.1925198034, \"1395014400000\": 0.2214935681, \"1395878400000\": 0.1968153881, \"1392940800000\": 0.2553188818, \"1410480000000\": 0.7513493327, \"1389916800000\": 0.0666758234, \"1413849600000\": 0.8420568212, \"1388966400000\": -0.0006121266, \"1415232000000\": 0.9159108884, \"1403568000000\": 0.3171813644, \"1392768000000\": 0.2766943318, \"1395964800000\": 0.1625697681, \"1410220800000\": 0.7140347627, \"1390521600000\": 0.1328716734, \"1397088000000\": 0.2078487934, \"1390780800000\": 0.1331316234, \"1398816000000\": 0.1653468634, \"1392595200000\": 0.2677016618, \"1392249600000\": 0.1872300018, \"1400198400000\": 0.1570055929, \"1406851200000\": 0.4629837305, \"1395100800000\": 0.2380877481, \"1392336000000\": 0.2220537518, \"1414108800000\": 0.7688927212, \"1409616000000\": 0.6544822227, \"1388620800000\": 0.0375365134, \"1411948800000\": 0.8253930827, \"1417046400000\": 0.9313476883, \"1402358400000\": 0.2602261744, \"1399852800000\": 0.1869602429, \"1400457600000\": 0.1634269229, \"1399507200000\": 0.1745072329, \"1406073600000\": 0.4135857265, \"1406160000000\": 0.4044133465, \"1402963200000\": 0.3168568344, \"1395273600000\": 0.2135191481, \"1400544000000\": 0.1733212129, \"1416268800000\": 0.8502295983, \"1393286400000\": 0.2117645418, \"1391731200000\": 0.1565752718, \"1408665600000\": 0.6077745705, \"1401148800000\": 0.2172722629, \"1401408000000\": 0.2346084629, \"1416355200000\": 0.8577711683, \"1396310400000\": 0.1662302434, \"1410825600000\": 0.7108105527, \"1412812800000\": 0.8467152712, \"1415836800000\": 0.8641836983, \"1403136000000\": 0.2400726644, \"1415923200000\": 0.8082579083, \"1410998400000\": 0.7366622027, \"1400025600000\": 0.1851001429, \"1394409600000\": 0.1868072781, \"1393459200000\": 0.1852378518, \"1415059200000\": 0.8671678084, \"1408406400000\": 0.5802471005, \"1395187200000\": 0.2482120981, \"1405036800000\": 0.4497701565, \"1389225600000\": -0.0020201266, \"1413763200000\": 0.8408323812, \"1404864000000\": 0.4352752166, \"1411689600000\": 0.8069239027, \"1397779200000\": 0.2225678334, \"1397174400000\": 0.2089907934, \"1409875200000\": 0.7023390027, \"1413158400000\": 0.8470008712, \"1398729600000\": 0.1575728134, \"1392681600000\": 0.2831021918, \"1397606400000\": 0.2263386634, \"1405555200000\": 0.4201570565, \"1406505600000\": 0.4372682665, \"1414022400000\": 0.7778712112, \"1396483200000\": 0.1730339134, \"1409184000000\": 0.5769210105, \"1406592000000\": 0.4551963765, \"1395705600000\": 0.2106062581, \"1407196800000\": 0.4957620905, \"1409270400000\": 0.5930133505, \"1394496000000\": 0.1852690581, \"1390435200000\": 0.1226284434, \"1408579200000\": 0.5915040905, \"1417392000000\": 0.935695045, \"1413504000000\": 0.8240940812, \"1416873600000\": 0.8957567183, \"1390262400000\": 0.0848490434, \"1404345600000\": 0.4315866566, \"1393977600000\": 0.2235088881, \"1414972800000\": 0.8866186584, \"1410912000000\": 0.7159859327, \"1398211200000\": 0.1880944334, \"1405468800000\": 0.4204803965, \"1401062400000\": 0.2176746829, \"1395792000000\": 0.2177047481, \"1405641600000\": 0.4200361965, \"1404691200000\": 0.4422925566, \"1412899200000\": 0.8422884712, \"1407715200000\": 0.5136503605, \"1400630400000\": 0.1832646529, \"1399593600000\": 0.1654638329, \"1397692800000\": 0.2239457334, \"1398643200000\": 0.1345421134, \"1414540800000\": 0.8552567212, \"1403481600000\": 0.2997272944, \"1404432000000\": 0.4414491866, \"1403740800000\": 0.3747422144, \"1416787200000\": 0.8894611283, \"1394668800000\": 0.1883180481, \"1407801600000\": 0.5197798805, \"1413936000000\": 0.8146884312, \"1415750400000\": 0.9164525883, \"1405987200000\": 0.4369012265, \"1408320000000\": 0.5766780405, \"1411516800000\": 0.7945947327, \"1415664000000\": 0.8754149283, \"1414713600000\": 0.8652848312, \"1402531200000\": 0.2812449644, \"1394755200000\": 0.1949799781, \"1393891200000\": 0.2260661181, \"1401840000000\": 0.2143850444, \"1389139200000\": 0.0333383534, \"1392076800000\": 0.1839875018, \"1390953600000\": 0.1498542934, \"1416182400000\": 0.8347986483, \"1389571200000\": -0.0236024466, \"1399939200000\": 0.1858613029, \"1403827200000\": 0.3928943944, \"1409011200000\": 0.5792251705, \"1404172800000\": 0.4213142865, \"1404086400000\": 0.4099370844, \"1392854400000\": 0.2477926518, \"1404259200000\": 0.4263648666, \"1411084800000\": 0.7504198427, \"1390176000000\": 0.0512528134, \"1406764800000\": 0.4807075465, \"1415145600000\": 0.8722770784, \"1417132800000\": 0.9365797883, \"1394150400000\": 0.2287123081, \"1390867200000\": 0.1334364234, \"1416528000000\": 0.8709272783, \"1396396800000\": 0.1704360934, \"1410739200000\": 0.7692238627, \"1416441600000\": 0.8533736483, \"1413244800000\": 0.8406752012, \"1389830400000\": 0.0556586934, \"1393804800000\": 0.2279985281, \"1410393600000\": 0.7358744227, \"1393372800000\": 0.2200923518, \"1401235200000\": 0.2356323129, \"1411603200000\": 0.7960166027, \"1389657600000\": 0.0214111434, \"1394582400000\": 0.1798038581, \"1392163200000\": 0.2163843018, \"1396224000000\": 0.1489131181, \"1404777600000\": 0.4622010466, \"1413417600000\": 0.8382535012, \"1401926400000\": 0.2342095344, \"1409788800000\": 0.6869768227, \"1414368000000\": 0.7803888412, \"1402617600000\": 0.3047169544, \"1414454400000\": 0.8280310612, \"1407974400000\": 0.5323294705, \"1402012800000\": 0.2395125244, \"1402444800000\": 0.2727274544}}'"
      }
     ],
     "trading_days": ""
    },
    {
     "cell_type": "markdown",
     "id": "A6E9A6B1A8D049FE922D3BAD4EE821AC",
     "metadata": {},
     "source": [
      "\u58f0\u660e\uff1a\u672c\u8d44\u6599\u4ec5\u9650\u5185\u90e8\u7814\u7a76\u548c\u4ea4\u6d41\u4f7f\u7528\uff0c\u5207\u52ff\u5916\u4f20\u3002"
     ]
    }
   ],
   "metadata": {}
  }
 ]
}






aqf10.3.nb

{
 "metadata": {
  "signature": "sha256:6a0d87c0286ee4da39c6ff0e5eee67a824a84cefe7a7f6023b9ceef3114d20bb"
 },
 "nbformat": 3,
 "nbformat_minor": 0,
 "original_thread": "59c1fb000f66ae010f61bb83",
 "worksheets": [
  {
   "cells": [
    {
     "cell_type": "markdown",
     "id": "4CFF3D5A56574805B813871A86A1CF9C",
     "metadata": {},
     "source": [
      "# \u53bb\u5f02\u5e38\u503c\u51fd\u6570\u8bf4\u660e(winsorize)\u2014\u2014\u6a2a\u622a\u9762\u6570\u636e"
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "0C0E2D1CA0C74FA389F3916622686A29",
     "input": [
      "universe = set_universe('A')\n",
      "data_for_winsorize = DataAPI.MktStockFactorsOneDayGet(tradeDate=u\"20150227\",secID=universe,ticker=u\"\",field=['secID','LCAP', 'MFI'],pandas=\"1\")\n",
      "data_for_winsorize.set_index('secID', inplace=True)\n",
      "\n",
      "data_for_winsorize.dropna(inplace=True)    # \u53bb\u7a7a\u503c\n",
      "data_for_winsorize.describe()              # \u63cf\u8ff0\u6570\u636e\u57fa\u672c\u7279\u5f81"
     ],
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "html": [
        "<div style=\"max-width:1500px;overflow:auto;\">\n",
        "<table border=\"1\" class=\"dataframe\">\n",
        "  <thead>\n",
        "    <tr style=\"text-align: right;\">\n",
        "      <th></th>\n",
        "      <th>LCAP</th>\n",
        "      <th>MFI</th>\n",
        "    </tr>\n",
        "  </thead>\n",
        "  <tbody>\n",
        "    <tr>\n",
        "      <th>count</th>\n",
        "      <td>2357.000000</td>\n",
        "      <td>2357.000000</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>mean</th>\n",
        "      <td>22.789642</td>\n",
        "      <td>68.079222</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>std</th>\n",
        "      <td>0.971300</td>\n",
        "      <td>11.265449</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>min</th>\n",
        "      <td>21.028800</td>\n",
        "      <td>18.201500</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>25%</th>\n",
        "      <td>22.098600</td>\n",
        "      <td>61.272600</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>50%</th>\n",
        "      <td>22.587500</td>\n",
        "      <td>69.064100</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>75%</th>\n",
        "      <td>23.270500</td>\n",
        "      <td>76.080900</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>max</th>\n",
        "      <td>28.368200</td>\n",
        "      <td>100.000000</td>\n",
        "    </tr>\n",
        "  </tbody>\n",
        "</table>\n",
        "</div>"
       ],
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 91,
       "text": [
        "              LCAP          MFI\n",
        "count  2357.000000  2357.000000\n",
        "mean     22.789642    68.079222\n",
        "std       0.971300    11.265449\n",
        "min      21.028800    18.201500\n",
        "25%      22.098600    61.272600\n",
        "50%      22.587500    69.064100\n",
        "75%      23.270500    76.080900\n",
        "max      28.368200   100.000000"
       ]
      }
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "56D603673EB645578179DAAFA7E1AD7F",
     "input": [
      "# \u4eba\u5de5\u8ba1\u7b97\u53bb\u5f02\u5e38\u503c\u7684\u8fb9\u754c\n",
      "# \u8ba1\u7b97MFI\u5747\u503c\n",
      "mfi_mean = data_for_winsorize['MFI'].mean()\n",
      "# \u8ba1\u7b97MFI\u6807\u51c6\u5dee\n",
      "mfi_std = data_for_winsorize['MFI'].std()\n",
      "# \u8ba1\u7b97\u53bb\u5f02\u5e38\u503c\u7684\u4e0a\u4e0b\u8fb9\u754c\n",
      "mfi_upper_limit = mfi_mean + 3*mfi_std\n",
      "mfi_bottom_limit = mfi_mean - 3*mfi_std\n",
      "print 'mfi_upper_limit ', mfi_upper_limit\n",
      "print 'mfi_bottom_limit ', mfi_bottom_limit\n",
      "# \u8fd4\u56de\u8d85\u51fa\u8fb9\u754c\u7684\u6570\u636e\n",
      "data_higher_than_upper = data_for_winsorize[data_for_winsorize['MFI'] > mfi_upper_limit]\n",
      "data_lower_than_bottom = data_for_winsorize[data_for_winsorize['MFI'] < mfi_bottom_limit]\n",
      "print data_higher_than_upper.head()\n",
      "print data_lower_than_bottom.head()"
     ],
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": [
        "mfi_upper_limit "
       ]
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": [
        " 101.875567711\n",
        "mfi_bottom_limit  34.2828763282\n",
        "Empty DataFrame\n",
        "Columns: [LCAP, MFI]\n",
        "Index: []\n",
        "                LCAP      MFI\n",
        "secID                        \n",
        "000925.XSHE  22.6830  18.2015\n",
        "002734.XSHE  21.6633  30.5236\n",
        "002651.XSHE  23.0602  29.5707\n",
        "002667.XSHE  21.6188  30.8678\n",
        "300194.XSHE  22.4226  31.6110\n"
       ]
      }
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "7AC04E55F85A4B60BD5275276E67A904",
     "input": [
      "# \u4f7f\u7528winsorize\u51fd\u6570\u8fdb\u884c\u6570\u636e\u5904\u7406\uff0c\u4f7f\u7528n_draw\u8bbe\u7f6e\u8fdb\u884c\u53bb\u5f02\u5e38\u503c\u7684\u8fed\u4ee3\u6b21\u6570\uff0c\u51fd\u6570\u9ed8\u8ba4\u4e3a5\u6b21\n",
      "# winsorize()\u51fd\u6570\u8981\u8f93\u5165\u5b57\u5178\u624d\u80fd\u8fdb\u884c\u5904\u7406\uff1b\n",
      "data_for_winsorize['MFI_adjusted'] = pd.Series(winsorize(data_for_winsorize['MFI'].to_dict(), n_draw=1))\n",
      "\n",
      "# \u83b7\u5f97\u88ab\u53bb\u5f02\u5e38\u503c\u5904\u7406\u7684\u80a1\u7968\uff0c\u53ef\u89c1\u5f02\u5e38\u503c\u90fd\u88ab\u66ff\u6362\u4e3a\u4e09\u500d\u6807\u51c6\u5dee\u539f\u5219\u7684\u4e0b\u754c\n",
      "data_for_winsorize['if_not_adjusted'] = data_for_winsorize['MFI'] == data_for_winsorize['MFI_adjusted']\n",
      "data_for_winsorize[data_for_winsorize['if_not_adjusted'] == False].head()"
     ],
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "html": [
        "<div style=\"max-width:1500px;overflow:auto;\">\n",
        "<table border=\"1\" class=\"dataframe\">\n",
        "  <thead>\n",
        "    <tr style=\"text-align: right;\">\n",
        "      <th></th>\n",
        "      <th>LCAP</th>\n",
        "      <th>MFI</th>\n",
        "      <th>MFI_adjusted</th>\n",
        "      <th>if_not_adjusted</th>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>secID</th>\n",
        "      <th></th>\n",
        "      <th></th>\n",
        "      <th></th>\n",
        "      <th></th>\n",
        "    </tr>\n",
        "  </thead>\n",
        "  <tbody>\n",
        "    <tr>\n",
        "      <th>000925.XSHE</th>\n",
        "      <td>22.6830</td>\n",
        "      <td>18.2015</td>\n",
        "      <td>34.282876</td>\n",
        "      <td>False</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>002734.XSHE</th>\n",
        "      <td>21.6633</td>\n",
        "      <td>30.5236</td>\n",
        "      <td>34.282876</td>\n",
        "      <td>False</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>002651.XSHE</th>\n",
        "      <td>23.0602</td>\n",
        "      <td>29.5707</td>\n",
        "      <td>34.282876</td>\n",
        "      <td>False</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>002667.XSHE</th>\n",
        "      <td>21.6188</td>\n",
        "      <td>30.8678</td>\n",
        "      <td>34.282876</td>\n",
        "      <td>False</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>300194.XSHE</th>\n",
        "      <td>22.4226</td>\n",
        "      <td>31.6110</td>\n",
        "      <td>34.282876</td>\n",
        "      <td>False</td>\n",
        "    </tr>\n",
        "  </tbody>\n",
        "</table>\n",
        "</div>"
       ],
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 93,
       "text": [
        "                LCAP      MFI  MFI_adjusted if_not_adjusted\n",
        "secID                                                      \n",
        "000925.XSHE  22.6830  18.2015     34.282876           False\n",
        "002734.XSHE  21.6633  30.5236     34.282876           False\n",
        "002651.XSHE  23.0602  29.5707     34.282876           False\n",
        "002667.XSHE  21.6188  30.8678     34.282876           False\n",
        "300194.XSHE  22.4226  31.6110     34.282876           False"
       ]
      }
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "31613C96B05C4DDF8C74B0D552C97F9B",
     "input": [
      "# \u7ed8\u56fe\u6bd4\u8f83\u90e8\u5206\u7ecf\u53bb\u5f02\u5e38\u503c\u5904\u7406\u7684\u6570\u636e\n",
      "data_for_winsorize['MFI'][-50:].plot(figsize=(15,10), alpha=0.8, color='r')\n",
      "data_for_winsorize['MFI_adjusted'][-50:].plot(figsize=(15,10), alpha=0.8, color='g');"
     ],
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "data": {
        "image/png": "iVBORw0KGgoAAAANSUhEUgAAA3YAAAJeCAYAAAD4JZdiAAAABHNCSVQICAgIfAhkiAAAAAlwSFlz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\nQmCC\n",
        "text/plain": "<matplotlib.figure.Figure at 0xb4459d0>"
       },
       "metadata": {},
       "output_type": "display_data",
       "png": "iVBORw0KGgoAAAANSUhEUgAAA3YAAAJeCAYAAAD4JZdiAAAABHNCSVQICAgIfAhkiAAAAAlwSFlz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\nQmCC\n",
       "source": "display",
       "text": [
        "<matplotlib.figure.Figure at 0xb4459d0>"
       ]
      }
     ]
    },
    {
     "cell_type": "markdown",
     "id": "80C5D4F163B64E4DB8F1B7BC3C3D1C01",
     "metadata": {},
     "source": [
      "# 2.\u6807\u51c6\u5316\uff08standardize\uff09"
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "FE5CD13DCCF04A7E8D41A8108BCC2581",
     "input": [
      "universe = set_universe('A')\n",
      "data_for_standardize = DataAPI.MktStockFactorsOneDayGet(tradeDate=u\"20150227\",secID=universe,ticker=u\"\",field=['secID','LCAP', 'MFI'],pandas=\"1\")\n",
      "data_for_standardize.set_index('secID', inplace=True)\n",
      "\n",
      "data_for_standardize.dropna(inplace=True)    # \u53bb\u7a7a\u503c\n",
      "data_for_standardize.describe()              # \u63cf\u8ff0\u6570\u636e\u57fa\u672c\u7279\u5f81"
     ],
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "html": [
        "<div style=\"max-width:1500px;overflow:auto;\">\n",
        "<table border=\"1\" class=\"dataframe\">\n",
        "  <thead>\n",
        "    <tr style=\"text-align: right;\">\n",
        "      <th></th>\n",
        "      <th>LCAP</th>\n",
        "      <th>MFI</th>\n",
        "    </tr>\n",
        "  </thead>\n",
        "  <tbody>\n",
        "    <tr>\n",
        "      <th>count</th>\n",
        "      <td>2357.000000</td>\n",
        "      <td>2357.000000</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>mean</th>\n",
        "      <td>22.789642</td>\n",
        "      <td>68.079222</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>std</th>\n",
        "      <td>0.971300</td>\n",
        "      <td>11.265449</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>min</th>\n",
        "      <td>21.028800</td>\n",
        "      <td>18.201500</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>25%</th>\n",
        "      <td>22.098600</td>\n",
        "      <td>61.272600</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>50%</th>\n",
        "      <td>22.587500</td>\n",
        "      <td>69.064100</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>75%</th>\n",
        "      <td>23.270500</td>\n",
        "      <td>76.080900</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>max</th>\n",
        "      <td>28.368200</td>\n",
        "      <td>100.000000</td>\n",
        "    </tr>\n",
        "  </tbody>\n",
        "</table>\n",
        "</div>"
       ],
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 95,
       "text": [
        "              LCAP          MFI\n",
        "count  2357.000000  2357.000000\n",
        "mean     22.789642    68.079222\n",
        "std       0.971300    11.265449\n",
        "min      21.028800    18.201500\n",
        "25%      22.098600    61.272600\n",
        "50%      22.587500    69.064100\n",
        "75%      23.270500    76.080900\n",
        "max      28.368200   100.000000"
       ]
      }
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "66A19148AFC740BA8764B26FC361F2A9",
     "input": [
      "import pandas as pd\n",
      "# \u4f7f\u7528\u51fd\u6570\u8fdb\u884c\u6807\u51c6\u5316\n",
      "data_for_standardize['LCAP_by_function'] = pd.Series(standardize(data_for_standardize['MFI'].to_dict()))\n",
      "data_for_standardize.head()"
     ],
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "html": [
        "<div style=\"max-width:1500px;overflow:auto;\">\n",
        "<table border=\"1\" class=\"dataframe\">\n",
        "  <thead>\n",
        "    <tr style=\"text-align: right;\">\n",
        "      <th></th>\n",
        "      <th>LCAP</th>\n",
        "      <th>MFI</th>\n",
        "      <th>LCAP_by_function</th>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>secID</th>\n",
        "      <th></th>\n",
        "      <th></th>\n",
        "      <th></th>\n",
        "    </tr>\n",
        "  </thead>\n",
        "  <tbody>\n",
        "    <tr>\n",
        "      <th>000001.XSHE</th>\n",
        "      <td>25.7974</td>\n",
        "      <td>66.7401</td>\n",
        "      <td>-0.118870</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>000002.XSHE</th>\n",
        "      <td>25.6701</td>\n",
        "      <td>54.4061</td>\n",
        "      <td>-1.213722</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>000004.XSHE</th>\n",
        "      <td>21.1756</td>\n",
        "      <td>90.6524</td>\n",
        "      <td>2.003753</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>000006.XSHE</th>\n",
        "      <td>22.9059</td>\n",
        "      <td>76.9282</td>\n",
        "      <td>0.785497</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>000007.XSHE</th>\n",
        "      <td>21.8365</td>\n",
        "      <td>43.0879</td>\n",
        "      <td>-2.218405</td>\n",
        "    </tr>\n",
        "  </tbody>\n",
        "</table>\n",
        "</div>"
       ],
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 96,
       "text": [
        "                LCAP      MFI  LCAP_by_function\n",
        "secID                                          \n",
        "000001.XSHE  25.7974  66.7401         -0.118870\n",
        "000002.XSHE  25.6701  54.4061         -1.213722\n",
        "000004.XSHE  21.1756  90.6524          2.003753\n",
        "000006.XSHE  22.9059  76.9282          0.785497\n",
        "000007.XSHE  21.8365  43.0879         -2.218405"
       ]
      }
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "71619738B4CB48CB8DF878FC9B54347A",
     "input": [
      "# \u81ea\u884c\u8ba1\u7b97\u5bf9\u6570\u636e\u8fdb\u884c\u6807\u51c6\u5316\n",
      "data_for_standardize['LCAP_by_calculate'] = (data_for_standardize['MFI'] -                  \n",
      "                                             data_for_standardize['MFI'].mean())/data_for_standardize['MFI'].std()\n",
      "data_for_standardize.head()"
     ],
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "html": [
        "<div style=\"max-width:1500px;overflow:auto;\">\n",
        "<table border=\"1\" class=\"dataframe\">\n",
        "  <thead>\n",
        "    <tr style=\"text-align: right;\">\n",
        "      <th></th>\n",
        "      <th>LCAP</th>\n",
        "      <th>MFI</th>\n",
        "      <th>LCAP_by_function</th>\n",
        "      <th>LCAP_by_calculate</th>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>secID</th>\n",
        "      <th></th>\n",
        "      <th></th>\n",
        "      <th></th>\n",
        "      <th></th>\n",
        "    </tr>\n",
        "  </thead>\n",
        "  <tbody>\n",
        "    <tr>\n",
        "      <th>000001.XSHE</th>\n",
        "      <td>25.7974</td>\n",
        "      <td>66.7401</td>\n",
        "      <td>-0.118870</td>\n",
        "      <td>-0.118870</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>000002.XSHE</th>\n",
        "      <td>25.6701</td>\n",
        "      <td>54.4061</td>\n",
        "      <td>-1.213722</td>\n",
        "      <td>-1.213722</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>000004.XSHE</th>\n",
        "      <td>21.1756</td>\n",
        "      <td>90.6524</td>\n",
        "      <td>2.003753</td>\n",
        "      <td>2.003753</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>000006.XSHE</th>\n",
        "      <td>22.9059</td>\n",
        "      <td>76.9282</td>\n",
        "      <td>0.785497</td>\n",
        "      <td>0.785497</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>000007.XSHE</th>\n",
        "      <td>21.8365</td>\n",
        "      <td>43.0879</td>\n",
        "      <td>-2.218405</td>\n",
        "      <td>-2.218405</td>\n",
        "    </tr>\n",
        "  </tbody>\n",
        "</table>\n",
        "</div>"
       ],
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 97,
       "text": [
        "                LCAP      MFI  LCAP_by_function  LCAP_by_calculate\n",
        "secID                                                             \n",
        "000001.XSHE  25.7974  66.7401         -0.118870          -0.118870\n",
        "000002.XSHE  25.6701  54.4061         -1.213722          -1.213722\n",
        "000004.XSHE  21.1756  90.6524          2.003753           2.003753\n",
        "000006.XSHE  22.9059  76.9282          0.785497           0.785497\n",
        "000007.XSHE  21.8365  43.0879         -2.218405          -2.218405"
       ]
      }
     ]
    },
    {
     "cell_type": "markdown",
     "id": "3C09DA3865D446DC9C9176D03F35C84B",
     "metadata": {},
     "source": [
      "\u58f0\u660e\uff1a\u672c\u8d44\u6599\u4ec5\u9650\u5185\u90e8\u7814\u7a76\u548c\u4ea4\u6d41\u4f7f\u7528\uff0c\u5207\u52ff\u5916\u4f20\u3002"
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "9AD6401849E74C8C809757830C492E85",
     "input": [],
     "language": "python",
     "metadata": {},
     "outputs": []
    }
   ],
   "metadata": {}
  }
 ]
}






aqf10.4.nb

{
 "metadata": {
  "signature": "sha256:242a9e10f8f12e068f15a5fa2ef31c1e53728bf2cd9afe20150723d326d2ad4a"
 },
 "nbformat": 3,
 "nbformat_minor": 0,
 "original_thread": "59bf27e00f66ae010f61b85b",
 "worksheets": [
  {
   "cells": [
    {
     "cell_type": "strategy",
     "collapsed": false,
     "has_detail": true,
     "id": "7BF9AE58FEE54BBEAE1AEB6319CCBA0A",
     "input": "import talib as ta\nimport pandas as pd\nimport numpy as np\n\nstart = '2014-01-01'                       # \u56de\u6d4b\u8d77\u59cb\u65f6\u95f4\nend = '2017-01-01'                         # \u56de\u6d4b\u7ed3\u675f\u65f6\u95f4\nuniverse = ['002397.XSHE']                 # \u8bc1\u5238\u6c60\uff0c\u652f\u6301\u80a1\u7968\u548c\u57fa\u91d1\u3001\u671f\u8d27\nbenchmark = 'HS300'                        # \u7b56\u7565\u53c2\u8003\u57fa\u51c6\nfreq = 'd'                                 # 'd'\u8868\u793a\u4f7f\u7528\u65e5\u9891\u7387\u56de\u6d4b\uff0c'm'\u8868\u793a\u4f7f\u7528\u5206\u949f\u9891\u7387\u56de\u6d4b\nrefresh_rate = 1                           # \u6267\u884chandle_data\u7684\u65f6\u95f4\u95f4\u9694\n\naccounts = {\n    'self_account': AccountConfig(account_type='security', capital_base=10000000)\n}\n\ndef initialize(context):                   # \u521d\u59cb\u5316\u7b56\u7565\u8fd0\u884c\u73af\u5883\n    # \u8bbe\u7f6e\u53cc\u5747\u7ebf\u957f\u77ed\u5468\u671f\u7684\u5468\u671f\u957f\u5ea6\n    context.short_term = 5\n    context.long_term = 10\n    context.window = 15\n\ndef handle_data(context):                  # \u6838\u5fc3\u7b56\u7565\u903b\u8f91\n    # \u83b7\u53d6account\u5bf9\u8c61\u548c\u8bc1\u5238\u6c60\n    account = context.get_account('self_account')\n    universe = context.get_universe()\n    # log.info(universe)\n    \n    # \u83b7\u53d6\u6570\u636e\n    data = context.history(universe, time_range=context.window, attribute='closePrice', freq='d', style='sat', retype='frame')\n    # log.info(data)\n    \n    close_price = np.array(data[universe[0]]['closePrice'])\n    # log.info(close_price)\n    \n    # \u8ba1\u7b97\u5747\u7ebf\u6570\u503c\n    short_ma = ta.MA(close_price, context.short_term)\n    long_ma = ta.MA(close_price, context.long_term)\n    # log.info(short_ma)\n    # log.info(long_ma)\n    # log.info(type(short_ma))\n    \n    # \u83b7\u5f97\u6301\u4ed3\u6570\u636e\n    position  = account.get_position(universe[0])\n    \n    # \u7f16\u5199\u4ea4\u6613\u903b\u8f91\n    # \u68c0\u6d4b\u662f\u5426\u6301\u4ed3\n    if not position:\n        # \u5982\u679c\u6ca1\u6709\u6301\u4ed3\uff0c\u68c0\u67e5\u662f\u5426\u7b26\u5408\u5f00\u4ed3\u6761\u4ef6\uff0c\u82e5\u6ee1\u8db3\u5f00\u4ed3\u6761\u4ef6\u5219\u5168\u4ed3\u4e70\u5165\uff1b\n        # \u5f53\u77ed\u671f\u5747\u7ebf\u4e0a\u7a7f\u957f\u671f\u5747\u7ebf\u65f6\u5f00\u4ed3\n        if (short_ma[-2]<long_ma[-2]) and (short_ma[-1]>long_ma[-1]):\n            account.order_pct(universe[0], 1)                             \n            log.info(['long_ma ', long_ma[-2:], 'short_ma', short_ma[-2:]])\n            \n    \n    else:\n        # \u5982\u679c\u6709\u6301\u4ed3\uff0c\u68c0\u67e5\u662f\u5426\u7b26\u5408\u5e73\u4ed3\u6761\u4ef6,\u82e5\u6ee1\u8db3\u5e73\u4ed3\u6761\u4ef6\u5219\u5168\u90e8\u6e05\u4ed3\uff1b\n        if (short_ma[-2]>long_ma[-2]) and (short_ma[-1]<long_ma[-1]):\n            account.order_pct_to(universe[0], 0)                             \n            # log.info(['long_ma ', long_ma[-2:], 'short_ma', short_ma[-2:]])\n",
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2014-01-06 00:00:00"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": " [INFO] ['long_ma ', array([ 3.1577,  3.1468]), 'short_ma', array([ 3.1466,  3.1578])]\n2014-01-23 00:00:00"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": " [INFO] ['long_ma ', array([ 2.9867,  2.9792]), 'short_ma', array([ 2.9762,  2.9814])]\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2014-03-10 00:00:00 [INFO] ['long_ma ', array([ 3.1662,  3.1514]), 'short_ma', array([ 3.1508,  3.1586])]\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2014-04-10 00:00:00 [INFO] ['long_ma ', array([ 3.0301,  3.028 ]), 'short_ma', array([ 3.02  ,  3.0342])]\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2014-05-13 00:00:00 [INFO] ['long_ma ', array([ 3.1396,  3.1259]), 'short_ma', array([ 3.1128,  3.14  ])]\n2014-05-27 00:00:00"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": " [INFO] ['long_ma ', array([ 3.2249,  3.2307]), 'short_ma', array([ 3.2212,  3.245 ])]\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2014-06-11 00:00:00 [INFO] ['long_ma ', array([ 3.2767,  3.3046]), 'short_ma', array([ 3.2702,  3.3352])]\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2014-07-03 00:00:00 [INFO] ['long_ma ', array([ 3.7086,  3.6998]), 'short_ma', array([ 3.7024,  3.7394])]\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2014-07-31 00:00:00 [INFO] ['long_ma ', array([ 3.5314,  3.5336]), 'short_ma', array([ 3.5142,  3.537 ])]\n2014-08-26 00:00:00"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": " [INFO] ['long_ma ', array([ 4.0439,  4.0372]), 'short_ma', array([ 4.0334,  4.05  ])]\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2014-09-29 00:00:00 [INFO] ['long_ma ', array([ 4.1263,  4.1189]), 'short_ma', array([ 4.1066,  4.1244])]\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2014-11-03 00:00:00 [INFO] ['long_ma ', array([ 4.413 ,  4.4156]), 'short_ma', array([ 4.406 ,  4.4446])]\n2014-11-24 00:00:00"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": " [INFO] ['long_ma ', array([ 4.2575,  4.2619]), 'short_ma', array([ 4.205 ,  4.2736])]\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2014-12-19 00:00:00 [INFO] ['long_ma ', array([ 4.4393,  4.3993]), 'short_ma', array([ 4.4208,  4.4076])]\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2014-12-31 00:00:00 [INFO] ['long_ma ', array([ 4.249 ,  4.2319]), 'short_ma', array([ 4.2032,  4.235 ])]\n2015-01-21 00:00:00"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": " [INFO] ['long_ma ', array([ 4.2163,  4.2136]), 'short_ma', array([ 4.1966,  4.237 ])]\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2015-02-16 00:00:00 [INFO] ['long_ma ', array([ 4.3289,  4.3426]), 'short_ma', array([ 4.3152,  4.3548])]\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2015-04-01 00:00:00 [INFO] ['long_ma ', array([ 5.7083,  5.7867]), 'short_ma', array([ 5.704 ,  5.8008])]\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2015-05-11 00:00:00 [INFO] ['long_ma ', array([ 8.7519,  8.7946]), 'short_ma', array([ 8.6656,  8.8724])]\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2015-06-16 00:00:00 [INFO] ['long_ma ', array([ 17.1154,  16.985 ]), 'short_ma', array([ 17.0034,  17.0852])]\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2015-07-17 00:00:00 [INFO] ['long_ma ', array([ 8.2496,  8.0938]), 'short_ma', array([ 7.8826,  8.1318])]\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2015-08-11 00:00:00 [INFO] ['long_ma ', array([ 8.7657,  8.7715]), 'short_ma', array([ 8.5584,  8.788 ])]\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2015-09-15 00:00:00 [INFO] ['long_ma ', array([ 7.8077,  7.7016]), 'short_ma', array([ 7.721 ,  7.7054])]\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2015-09-25 00:00:00 [INFO] ['long_ma ', array([ 7.1302,  7.065 ]), 'short_ma', array([ 7.0106,  7.071 ])]\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2015-11-10 00:00:00 [INFO] ['long_ma ', array([ 9.1317,  9.2193]), 'short_ma', array([ 9.0644,  9.2786])]\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2015-11-25 00:00:00 [INFO] ['long_ma ', array([ 9.7418,  9.8109]), 'short_ma', array([ 9.7204,  9.9366])]\n2015-12-21 00:00:00"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": " [INFO] ['long_ma ', array([ 9.4002,  9.4917]), 'short_ma', array([ 9.3486,  9.6484])]\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2016-01-26 00:00:00 [INFO] ['long_ma ', array([ 7.3298,  7.324 ]), 'short_ma', array([ 7.328,  7.363])]\n2016-02-15 00:00:00 [INFO] ['long_ma ', array([ 6.7458,  6.7098]), 'short_ma', array([ 6.6836,  6.8296])]"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2016-03-09 00:00:00 [INFO] ['long_ma ', array([ 6.8305,  6.7984]), 'short_ma', array([ 6.7924,  6.8684])]\n2016-03-21 00:00:00 [INFO] ['long_ma ', array([ 6.7934,  6.8275]), 'short_ma', array([ 6.7826,  6.8858])]\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2016-05-04 00:00:00 [INFO] ['long_ma ', array([ 7.3385,  7.323 ]), 'short_ma', array([ 7.283,  7.326])]\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2016-07-04 00:00:00 [INFO] ['long_ma ', array([ 8.0118,  8.    ]), 'short_ma', array([ 7.9468,  8.004 ])]\n2016-07-18 00:00:00"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": " [INFO] ['long_ma ', array([ 8.0051,  8.011 ]), 'short_ma', array([ 7.9884,  8.0218])]\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2016-08-09 00:00:00 [INFO] ['long_ma ', array([ 8.0691,  8.137 ]), 'short_ma', array([ 8.0612,  8.2502])]\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2016-09-26 00:00:00 [INFO] ['long_ma ', array([ 8.0394,  8.0433]), 'short_ma', array([ 7.9862,  8.0512])]\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2016-10-31 00:00:00 [INFO] ['long_ma ', array([ 8.2986,  8.2799]), 'short_ma', array([ 8.2918,  8.2898])]\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2016-12-22 00:00:00 [INFO] ['long_ma ', array([ 8.1843,  8.1479]), 'short_ma', array([ 8.1106,  8.15  ])]\n"
      },
      {
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 10,
       "text": "'{\"information\": 0.3817, \"benchmark_cumulative_return\": {\"1419897600000\": 0.4839079325, \"1398038400000\": -0.061278181, \"1477008000000\": 0.4281962035, \"1468368000000\": 0.4089380823, \"1408492800000\": 0.0154976545, \"1402876800000\": -0.0592996657, \"1435104000000\": 1.094447711, \"1405900800000\": -0.0702694815, \"1459468800000\": 0.3827697497, \"1477440000000\": 0.4398097879, \"1415232000000\": 0.0755526753, \"1420761600000\": 0.522177826, \"1399420800000\": -0.0827070896, \"1476057600000\": 0.4136594808, \"1429488000000\": 0.9407132097, \"1458604800000\": 0.384441402, \"1477958400000\": 0.4416346571, \"1389744000000\": -0.0519692879, \"1449187200000\": 0.5783453432, \"1469664000000\": 0.382444432, \"1419552000000\": 0.4788822462, \"1472688000000\": 0.4169675927, \"1433721600000\": 1.2977171968, \"1478476800000\": 0.4405788767, \"1427760000000\": 0.7386900598, \"1420588800000\": 0.5638382338, \"1442361600000\": 0.420259825, \"1394064000000\": -0.0671235993, \"1450828800000\": 0.6593696219, \"1480550400000\": 0.530038669, \"1409011200000\": -0.0025493234, \"1406678400000\": -0.0034420158, \"1396569600000\": -0.0620421196, \"1437696000000\": 0.7923713429, \"1442448000000\": 0.3892520697, \"1422403200000\": 0.5129933949, \"1471219200000\": 0.4563863985, \"1456704000000\": 0.2349484771, \"1403049600000\": -0.0728703064, \"1458172800000\": 0.3408428218, \"1401753600000\": -0.0772994339, \"1400112000000\": -0.0798058394, \"1481587200000\": 0.4613700253, \"1446422400000\": 0.4918099767, \"1405382400000\": -0.0665442076, \"1463961600000\": 0.3249713523, \"1409097600000\": -0.001042905, \"1453852800000\": 0.2576456097, \"1416873600000\": 0.1525860182, \"1461283200000\": 0.3626009107, \"1398124800000\": -0.0571795213, \"1392940800000\": -0.028214229, \"1478044800000\": 0.4306047562, \"1429228800000\": 0.9725668768, \"1466121600000\": 0.3348999798, \"1414108800000\": 0.0260425831, \"1448582400000\": 0.526586353, \"1397088000000\": -0.0241499036, \"1397692800000\": -0.0451625086, \"1462233600000\": 0.379183959, \"1480636800000\": 0.5145534607, \"1482969600000\": 0.4153315623, \"1474329600000\": 0.3980090385, \"1450742400000\": 0.6638124831, \"1423526400000\": 0.4621871821, \"1417046400000\": 0.1821693283, \"1416528000000\": 0.1087668399, \"1406851200000\": -0.0002703828, \"1451865600000\": 0.4888503581, \"1452643200000\": 0.3544370673, \"1459123200000\": 0.3603807676, \"1471910400000\": 0.4342433359, \"1461110400000\": 0.3652296322, \"1402963200000\": -0.0688231482, \"1395273600000\": -0.1043162534, \"1480291200000\": 0.5171826114, \"1400544000000\": -0.0919558976, \"1431648000000\": 0.9817212654, \"1452124800000\": 0.413880508, \"1401408000000\": -0.0744926031, \"1444262400000\": 0.4147809256, \"1437004800000\": 0.7155813444, \"1479254400000\": 0.4719089454, \"1418601600000\": 0.3807676296, \"1418947200000\": 0.4519855968, \"1474848000000\": 0.3820783423, \"1401321600000\": -0.0750505358, \"1444608000000\": 0.4796775149, \"1394409600000\": -0.0996725364, \"1430697600000\": 1.0547975777, \"1395187200000\": -0.0897670845, \"1405036800000\": -0.0781191658, \"1417737600000\": 0.3411372386, \"1404864000000\": -0.0778187405, \"1437609600000\": 0.8243563388, \"1469404800000\": 0.3866280692, \"1397174400000\": -0.0254760668, \"1466553600000\": 0.3450303215, \"1439769600000\": 0.7501371227, \"1429833600000\": 1.0182744428, \"1427414400000\": 0.7045703274, \"1449792000000\": 0.5485032382, \"1450396800000\": 0.6171092218, \"1450915200000\": 0.6434990107, \"1452211200000\": 0.4427123256, \"1390435200000\": -0.0421196294, \"1435708800000\": 0.8253073995, \"1413504000000\": 0.0479392969, \"1441584000000\": 0.395039978, \"1390262400000\": -0.0612095123, \"1470614400000\": 0.3880435016, \"1467763200000\": 0.3805847993, \"1417651200000\": 0.3323219014, \"1469750400000\": 0.3750595486, \"1460073600000\": 0.3672467736, \"1447200000000\": 0.6453204465, \"1473120000000\": 0.4345849624, \"1443139200000\": 0.387085574, \"1393977600000\": -0.0712651768, \"1479340800000\": 0.4748887353, \"1451520000000\": 0.6012690824, \"1405468800000\": -0.0683081334, \"1401062400000\": -0.074698609, \"1429660800000\": 1.0342270271, \"1405641600000\": -0.0711965082, \"1433289600000\": 1.2075209332, \"1429142400000\": 0.9371209813, \"1461024000000\": 0.3898117192, \"1465257600000\": 0.3635249332, \"1400630400000\": -0.083312232, \"1447891200000\": 0.620137509, \"1457481600000\": 0.3183980464, \"1418083200000\": 0.3334205997, \"1445990400000\": 0.5128217233, \"1434326400000\": 1.2408166418, \"1436832000000\": 0.7648480921, \"1447632000000\": 0.6154839208, \"1407801600000\": 0.0115964172, \"1423612800000\": 0.473852268, \"1415750400000\": 0.1134277241, \"1415664000000\": 0.0981017412, \"1402531200000\": -0.0758015991, \"1427155200000\": 0.7051497191, \"1403222400000\": -0.0829603052, \"1401840000000\": -0.0865911598, \"1416182400000\": 0.1017454711, \"1389571200000\": -0.0585185598, \"1424908800000\": 0.5305811513, \"1470268800000\": 0.3739260868, \"1462406400000\": 0.379347047, \"1460592000000\": 0.4059183787, \"1448496000000\": 0.6134680669, \"1440979200000\": 0.4448466329, \"1461196800000\": 0.356464509, \"1431993600000\": 1.0305403793, \"1454025600000\": 0.2644000292, \"1453334400000\": 0.322448638, \"1422316800000\": 0.5342849663, \"1446681600000\": 0.5905245855, \"1437350400000\": 0.7856473951, \"1439942400000\": 0.6678480535, \"1438128000000\": 0.686836221, \"1393804800000\": -0.0599391424, \"1453420800000\": 0.3362330099, \"1401235200000\": -0.0689604855, \"1419292800000\": 0.4269859186, \"1392163200000\": -0.0166435625, \"1435276800000\": 0.8610039356, \"1404777600000\": -0.0641880147, \"1429056000000\": 0.880023004, \"1457049600000\": 0.3278326888, \"1461715200000\": 0.3587447372, \"1428364800000\": 0.828319807, \"1481500800000\": 0.463148114, \"1422489600000\": 0.4943155238, \"1422576000000\": 0.4739681463, \"1470182400000\": 0.3705862156, \"1480464000000\": 0.5184358141, \"1448928000000\": 0.5414805818, \"1481155200000\": 0.489312584, \"1414454400000\": 0.037175487, \"1445299200000\": 0.5354750797, \"1463443200000\": 0.3244571958, \"1449446400000\": 0.5826435711, \"1467072000000\": 0.3460775183, \"1478736000000\": 0.455179547, \"1399248000000\": -0.0744883113, \"1470960000000\": 0.4138161311, \"1405296000000\": -0.067926164, \"1418169600000\": 0.382621683, \"1465171200000\": 0.3642691296, \"1482364800000\": 0.4316004515, \"1410998400000\": 0.0337463466, \"1416960000000\": 0.1686630644, \"1473292800000\": 0.4332708163, \"1395360000000\": -0.0734883242, \"1403654400000\": -0.0844023468, \"1425859200000\": 0.5183280902, \"1476748800000\": 0.4254460243, \"1444867200000\": 0.4964678566, \"1453161600000\": 0.3832976399, \"1463097600000\": 0.3196976005, \"1393545600000\": -0.0648317833, \"1430092800000\": 1.0633167813, \"1432857600000\": 1.0775826921, \"1474243200000\": 0.4004643717, \"1444694400000\": 0.4785401905, \"1397520000000\": -0.0431625344, \"1396915200000\": -0.0397891873, \"1476835200000\": 0.4232610739, \"1398297600000\": -0.0598962245, \"1436486400000\": 0.7624476938, \"1439424000000\": 0.7491032304, \"1424995200000\": 0.5333879821, \"1412726400000\": 0.0636687081, \"1473811200000\": 0.3899949786, \"1466380800000\": 0.3358943876, \"1389225600000\": -0.0462697905, \"1413331200000\": 0.0574413205, \"1442880000000\": 0.4330416347, \"1430179200000\": 1.0351068441, \"1449532800000\": 0.5549241855, \"1467676800000\": 0.3765415038, \"1472083200000\": 0.4201413716, \"1425513600000\": 0.5005557868, \"1409529600000\": 0.0108539375, \"1418774400000\": 0.4422990262, \"1445385600000\": 0.4906477599, \"1471996800000\": 0.4291073505, \"1427932800000\": 0.7702690523, \"1441756800000\": 0.4589104003, \"1436400000000\": 0.6727793204, \"1388966400000\": -0.039222671, \"1436918400000\": 0.7024497539, \"1413244800000\": 0.0500122316, \"1392768000000\": -0.0091715557, \"1410220800000\": 0.0494371317, \"1426032000000\": 0.512705845, \"1431907200000\": 0.9635541173, \"1399939200000\": -0.0666000009, \"1390780800000\": -0.0489736184, \"1398816000000\": -0.0735484092, \"1392595200000\": -0.0078883105, \"1435536000000\": 0.7989249065, \"1447027200000\": 0.6481998086, \"1395100800000\": -0.0823594546, \"1447286400000\": 0.628873448, \"1453939200000\": 0.2247722132, \"1409616000000\": 0.0242185723, \"1460678400000\": 0.4043617464, \"1415318400000\": 0.0738702935, \"1441670400000\": 0.4308927353, \"1452038400000\": 0.5192113406, \"1399507200000\": -0.0834881954, \"1433462400000\": 1.2448423411, \"1482883200000\": 0.4171014965, \"1482796800000\": 0.4233228757, \"1449100800000\": 0.6091204834, \"1438819200000\": 0.6445504993, \"1437436800000\": 0.7879623868, \"1471305600000\": 0.4498718901, \"1393286400000\": -0.0738702935, \"1475020800000\": 0.3866302151, \"1401148800000\": -0.0784324665, \"1416355200000\": 0.0889216019, \"1418342400000\": 0.370467333, \"1427673600000\": 0.7545611001, \"1451433600000\": 0.6159341296, \"1431561600000\": 1.0174761698, \"1477612800000\": 0.4335120149, \"1477353600000\": 0.4452410484, \"1468972800000\": 0.3895121522, \"1400025600000\": -0.0676643648, \"1450656000000\": 0.6591910834, \"1452556800000\": 0.3801152775, \"1445472000000\": 0.5126560602, \"1414627200000\": 0.0596129664, \"1438905600000\": 0.6767788398, \"1418860800000\": 0.4360029699, \"1397779200000\": -0.0452998459, \"1417392000000\": 0.2102033021, \"1421366400000\": 0.5601301271, \"1471478400000\": 0.4439663867, \"1456876800000\": 0.3095681171, \"1398729600000\": -0.0736299533, \"1405555200000\": -0.0742308039, \"1439337600000\": 0.7236370347, \"1396483200000\": -0.0708231224, \"1479945600000\": 0.4972940263, \"1443484800000\": 0.3642974554, \"1482451200000\": 0.4195521088, \"1457568000000\": 0.2931790578, \"1431302400000\": 1.0130770848, \"1425340800000\": 0.5055170963, \"1466726400000\": 0.3206503779, \"1409270400000\": 0.0035450187, \"1394496000000\": -0.0950073604, \"1464134400000\": 0.3129556272, \"1459987200000\": 0.3773599482, \"1468195200000\": 0.3748020412, \"1455580800000\": 0.3034317155, \"1429574400000\": 0.9824465779, \"1431475200000\": 1.0250554714, \"1464825600000\": 0.3592528852, \"1444953600000\": 0.5167465655, \"1436227200000\": 0.6858164916, \"1467158400000\": 0.3525104827, \"1480377600000\": 0.5296112067, \"1432771200000\": 1.0746556911, \"1476316800000\": 0.4174263851, \"1410912000000\": 0.0306004644, \"1440028800000\": 0.6143371545, \"1477267200000\": 0.4452938374, \"1395792000000\": -0.0682308811, \"1434672000000\": 0.990125449, \"1404691200000\": -0.0659819831, \"1442966400000\": 0.4004231705, \"1428624000000\": 0.864533933, \"1475193600000\": 0.3962416793, \"1399593600000\": -0.0841705901, \"1414540800000\": 0.0520808745, \"1431043200000\": 0.9563696605, \"1456099200000\": 0.3385527225, \"1472601600000\": 0.4282193791, \"1403481600000\": -0.0840847543, \"1427846400000\": 0.7698913748, \"1460332800000\": 0.3862894469, \"1417564800000\": 0.273610211, \"1425427200000\": 0.5153538796, \"1464739200000\": 0.356440475, \"1442275200000\": 0.3528718514, \"1468540800000\": 0.4061097926, \"1457308800000\": 0.3325321992, \"1411516800000\": 0.0479950902, \"1454457600000\": 0.2654940065, \"1414713600000\": 0.0765226199, \"1472774400000\": 0.4223482101, \"1455840000000\": 0.3096762703, \"1469145600000\": 0.3841718776, \"1389139200000\": -0.0378192555, \"1418256000000\": 0.3660811234, \"1392076800000\": -0.0190855912, \"1460505600000\": 0.399717171, \"1478649600000\": 0.4390608705, \"1474934400000\": 0.3908640661, \"1469577600000\": 0.381202388, \"1448236800000\": 0.61085265, \"1404086400000\": -0.0707759128, \"1475107200000\": 0.3924228443, \"1404259200000\": -0.0683081334, \"1449705600000\": 0.554951653, \"1436140800000\": 0.7160882049, \"1390176000000\": -0.070402527, \"1406764800000\": 0.0086779999, \"1390867200000\": -0.047282653, \"1465776000000\": 0.3160092359, \"1424822400000\": 0.4929979442, \"1456358400000\": 0.2526662747, \"1467244800000\": 0.3535967348, \"1410739200000\": 0.0459908242, \"1419206400000\": 0.4568396115, \"1433980800000\": 1.277477114, \"1432166400000\": 1.0776470689, \"1464912000000\": 0.3687918181, \"1436313600000\": 0.5720990717, \"1393372800000\": -0.0715098089, \"1389657600000\": -0.050291198, \"1394582400000\": -0.0926597512, \"1472169600000\": 0.4193336566, \"1421107200000\": 0.5081522556, \"1439164800000\": 0.7529237821, \"1463356800000\": 0.3284416939, \"1396224000000\": -0.0788487702, \"1481846400000\": 0.436046317, \"1440633600000\": 0.3757925864, \"1430956800000\": 0.9184688609, \"1401926400000\": -0.0770075922, \"1451260800000\": 0.5998214615, \"1421971200000\": 0.5329115934, \"1438300800000\": 0.6380471496, \"1457913600000\": 0.3157298404, \"1458000000000\": 0.3196310777, \"1470787200000\": 0.3919739231, \"1461801600000\": 0.3564550671, \"1468454400000\": 0.4063183736, \"1426550400000\": 0.6124770926, \"1407888000000\": 0.0123903984, \"1470355200000\": 0.3755659798, \"1426464000000\": 0.5903958318, \"1391990400000\": -0.026823689, \"1417996800000\": 0.3960678618, \"1447718400000\": 0.6130208624, \"1398384000000\": -0.0696128376, \"1434585600000\": 1.1160882049, \"1468281600000\": 0.4047810543, \"1467590400000\": 0.3753882997, \"1433203200000\": 1.2153663258, \"1481241600000\": 0.4994227542, \"1410307200000\": 0.043947932, \"1439510400000\": 0.7482779192, \"1451952000000\": 0.4930194032, \"1432684800000\": 1.2237610675, \"1450224000000\": 0.5817135402, \"1420416000000\": 0.562872581, \"1433894400000\": 1.2785586452, \"1412035200000\": 0.0519134947, \"1458259200000\": 0.3613399827, \"1395619200000\": -0.0658703965, \"1476921600000\": 0.4242752239, \"1462320000000\": 0.3774333378, \"1480032000000\": 0.5112672369, \"1435622400000\": 0.9197169135, \"1430784000000\": 0.9728673021, \"1452816000000\": 0.3384934958, \"1456790400000\": 0.2577923889, \"1409875200000\": 0.051171015, \"1395014400000\": -0.0802521856, \"1395878400000\": -0.0748144874, \"1451347200000\": 0.6145178388, \"1422835200000\": 0.4394492775, \"1413849600000\": 0.0443599439, \"1455667200000\": 0.3147126861, \"1435017600000\": 1.0540898615, \"1435795200000\": 0.7630657116, \"1395964800000\": -0.0764196169, \"1462492800000\": 0.3434822728, \"1478822400000\": 0.4665995717, \"1390521600000\": -0.0362012506, \"1439251200000\": 0.7453290301, \"1460937600000\": 0.3855843058, \"1446076800000\": 0.5164212478, \"1398643200000\": -0.0837156603, \"1481760000000\": 0.433644202, \"1437523200000\": 0.7841658691, \"1446595200000\": 0.5572923954, \"1428019200000\": 0.7899082844, \"1402358400000\": -0.072428252, \"1420675200000\": 0.527559731, \"1478563200000\": 0.4468131312, \"1392336000000\": -0.0147852174, \"1421280000000\": 0.546812702, \"1452729600000\": 0.3826306957, \"1443571200000\": 0.3746380948, \"1411948800000\": 0.0505444136, \"1422230400000\": 0.5484736248, \"1419465600000\": 0.4314922984, \"1406160000000\": -0.0399222328, \"1479772800000\": 0.4885490745, \"1441065600000\": 0.4429354987, \"1404172800000\": -0.071016253, \"1464652800000\": 0.3603086656, \"1464566400000\": 0.316167603, \"1450137600000\": 0.5855542632, \"1423008000000\": 0.4599683266, \"1396310400000\": -0.0716342708, \"1465862400000\": 0.3201473801, \"1451001600000\": 0.647275357, \"1412812800000\": 0.065205169, \"1480982400000\": 0.4845959065, \"1431388800000\": 1.0374930795, \"1459382400000\": 0.3811358652, \"1425254400000\": 0.5455895418, \"1393459200000\": -0.0755011738, \"1421884800000\": 0.5311433758, \"1423785600000\": 0.4891782509, \"1474502400000\": 0.4124800968, \"1445904000000\": 0.5419883006, \"1471824000000\": 0.4320824195, \"1411689600000\": 0.0459951159, \"1425600000000\": 0.4929078166, \"1482192000000\": 0.420180856, \"1421798400000\": 0.5231091445, \"1464220800000\": 0.3150950846, \"1419379200000\": 0.3864156255, \"1481068800000\": 0.4917177032, \"1470096000000\": 0.3686746523, \"1414022400000\": 0.0282871894, \"1483056000000\": 0.4206173311, \"1448409600000\": 0.6229863993, \"1478131200000\": 0.4442238941, \"1447372800000\": 0.6078084832, \"1466467200000\": 0.3331665258, \"1454630400000\": 0.2719960687, \"1400803200000\": -0.0779474942, \"1476230400000\": 0.4162950692, \"1426118400000\": 0.5419715626, \"1453075200000\": 0.3436432149, \"1421712000000\": 0.457586383, \"1404345600000\": -0.0643081849, \"1458864000000\": 0.3724359772, \"1398211200000\": -0.0580936726, \"1477526400000\": 0.4359021128, \"1422921600000\": 0.4752814341, \"1427328000000\": 0.6952571426, \"1426809600000\": 0.6706093913, \"1457654400000\": 0.2953841796, \"1399852800000\": -0.0643682699, \"1404432000000\": -0.0649476616, \"1437955200000\": 0.6389192414, \"1444348800000\": 0.4335077231, \"1394668800000\": -0.0814152607, \"1432598400000\": 1.2312674086, \"1473638400000\": 0.4002411986, \"1394755200000\": -0.0889216019, \"1462752000000\": 0.315697652, \"1434499200000\": 1.2054784702, \"1432512000000\": 1.1885984301, \"1425945600000\": 0.5109719617, \"1426636800000\": 0.6506482749, \"1448841600000\": 0.5306292194, \"1454544000000\": 0.280996382, \"1423180800000\": 0.4216211808, \"1453248000000\": 0.3623764501, \"1468886400000\": 0.394073896, \"1421020800000\": 0.5079548332, \"1403827200000\": -0.077153513, \"1392854400000\": -0.0182787346, \"1406246400000\": -0.0298622765, \"1432080000000\": 1.0407119222, \"1440460800000\": 0.3059604383, \"1418688000000\": 0.4177499861, \"1443398400000\": 0.3917211366, \"1394150400000\": -0.0693853727, \"1396396800000\": -0.0640764282, \"1416441600000\": 0.0888701004, \"1427241600000\": 0.6911413158, \"1435881600000\": 0.6677540633, \"1389830400000\": -0.0507246688, \"1443052800000\": 0.4098526628, \"1446163200000\": 0.516752574, \"1426723200000\": 0.6479358635, \"1467331200000\": 0.3537164758, \"1459209600000\": 0.3456522019, \"1434067200000\": 1.2897215916, \"1411603200000\": 0.0458964048, \"1421193600000\": 0.5031651953, \"1446768000000\": 0.6280365489, \"1462838400000\": 0.317198491, \"1424131200000\": 0.5117058579, \"1457395200000\": 0.3337480633, \"1413417600000\": 0.0490852049, \"1428969600000\": 0.9047737583, \"1438732800000\": 0.6595923658, \"1441929600000\": 0.4365428771, \"1469491200000\": 0.4032385849, \"1419984000000\": 0.5165942069, \"1426204800000\": 0.552623786, \"1402012800000\": -0.0838229551, \"1399334400000\": -0.0741192173, \"1455753600000\": 0.3105835547, \"1441843200000\": 0.4409947511, \"1393200000000\": -0.0495787608, \"1407283200000\": 0.0142444518, \"1440720000000\": 0.4344390416, \"1464307200000\": 0.3143603301, \"1481673600000\": 0.4501723154, \"1404950400000\": -0.0803337296, \"1470700800000\": 0.397827925, \"1397433600000\": -0.0263601756, \"1397001600000\": -0.0392312545, \"1402272000000\": -0.0840117938, \"1407369600000\": -0.0011029901, \"1464048000000\": 0.3148139724, \"1409184000000\": -0.0080471067, \"1458691200000\": 0.3888628043, \"1482278400000\": 0.4328296202, \"1407456000000\": 0.0004720969, \"1438560000000\": 0.6434273378, \"1461542400000\": 0.357078235, \"1479081600000\": 0.4721904868, \"1433376000000\": 1.2237567757, \"1454284800000\": 0.2450689476, \"1470009600000\": 0.3634197843, \"1474416000000\": 0.4019716484, \"1473206400000\": 0.4338085776, \"1445212800000\": 0.5167967794, \"1424044800000\": 0.501903409, \"1459296000000\": 0.3803577636, \"1433808000000\": 1.28214229, \"1465344000000\": 0.3579164217, \"1388707200000\": -0.0168452767, \"1407110400000\": 0.0195662717, \"1465948800000\": 0.3374797749, \"1442534400000\": 0.3953781711, \"1408924800000\": 0.0055063669, \"1408060800000\": 0.0131371699, \"1428537600000\": 0.829221083, \"1458777600000\": 0.3655837049, \"1415577600000\": 0.1011574958, \"1417478400000\": 0.2548937138, \"1389312000000\": -0.0537246302, \"1408406400000\": 0.0192014695, \"1450310400000\": 0.611948344, \"1420502400000\": 0.5626665751, \"1463702400000\": 0.3211065952, \"1438646400000\": 0.6944653073, \"1389052800000\": -0.0394973455, \"1474588800000\": 0.4058475642, \"1391040000000\": -0.0547546598, \"1430265600000\": 1.049042287, \"1390348800000\": -0.0370081072, \"1449014400000\": 0.5973850122, \"1461888000000\": 0.3548087364, \"1410480000000\": 0.0464929636, \"1389916800000\": -0.0650377892, \"1440547200000\": 0.2985635378, \"1403568000000\": -0.0794882469, \"1435190400000\": 1.0199379407, \"1449619200000\": 0.5604683202, \"1456444800000\": 0.2652330657, \"1450051200000\": 0.5928215517, \"1453680000000\": 0.342852238, \"1423699200000\": 0.4776075845, \"1437091200000\": 0.7817349991, \"1472428800000\": 0.4196302194, \"1388620800000\": -0.0034548911, \"1400457600000\": -0.0922262803, \"1473724800000\": 0.399266533, \"1406073600000\": -0.0567374669, \"1460419200000\": 0.381291228, \"1445558400000\": 0.5327017249, \"1467849600000\": 0.377644923, \"1454371200000\": 0.2709424342, \"1416268800000\": 0.0907241538, \"1391731200000\": -0.0504499942, \"1408665600000\": 0.0151628949, \"1403740800000\": -0.0776599443, \"1478217600000\": 0.439541551, \"1441152000000\": 0.4445444908, \"1467936000000\": 0.370059613, \"1406505600000\": -0.0026308674, \"1438214400000\": 0.6374947962, \"1479168000000\": 0.4720282571, \"1432252800000\": 1.1250112659, \"1446508800000\": 0.4873169015, \"1463616000000\": 0.3143607593, \"1410393600000\": 0.0400939044, \"1415836800000\": 0.1071745857, \"1403136000000\": -0.0871748432, \"1415923200000\": 0.1077496856, \"1429747200000\": 1.0346905405, \"1468800000000\": 0.3999914164, \"1415059200000\": 0.0785998464, \"1459900800000\": 0.3980626859, \"1458086400000\": 0.3261773454, \"1411344000000\": 0.0209825625, \"1413763200000\": 0.0535100406, \"1461628800000\": 0.3644292134, \"1409702400000\": 0.0338235988, \"1482710400000\": 0.4259048167, \"1469059200000\": 0.3959146449, \"1423094400000\": 0.445024313, \"1447113600000\": 0.6451453415, \"1397606400000\": -0.0418449548, \"1471392000000\": 0.4476414467, \"1473033600000\": 0.4247370206, \"1447977600000\": 0.6198860101, \"1459814400000\": 0.4010489135, \"1406592000000\": 0.0005750999, \"1395705600000\": -0.0667759643, \"1448323200000\": 0.6110904151, \"1479859200000\": 0.491280799, \"1407196800000\": 0.0168753192, \"1408579200000\": 0.0103904242, \"1456185600000\": 0.3258897954, \"1445817600000\": 0.5404355309, \"1442188800000\": 0.4081930276, \"1438041600000\": 0.635641172, \"1453766400000\": 0.2620047811, \"1463529600000\": 0.3167366944, \"1480896000000\": 0.4889967082, \"1436745600000\": 0.8076213611, \"1414972800000\": 0.0783337554, \"1456963200000\": 0.3126105672, \"1413936000000\": 0.0380295533, \"1430352000000\": 1.0385531517, \"1476144000000\": 0.4191049042, \"1417132800000\": 0.2054866246, \"1470873600000\": 0.3876902872, \"1442793600000\": 0.4198302168, \"1407715200000\": 0.0151586031, \"1392249600000\": -0.0216649571, \"1476662400000\": 0.4067969082, \"1444780800000\": 0.4618318219, \"1434412800000\": 1.1737149307, \"1427068800000\": 0.7047248319, \"1405987200000\": -0.0589391553, \"1408320000000\": 0.0191113419, \"1428883200000\": 0.8974305052, \"1476403200000\": 0.4188006163, \"1416787200000\": 0.1370068197, \"1411430400000\": 0.0297978996, \"1482105600000\": 0.428729673, \"1393891200000\": -0.0625571345, \"1455494400000\": 0.2646648326, \"1430870400000\": 0.9541937228, \"1439856000000\": 0.6417865864, \"1390953600000\": -0.0438835551, \"1473379200000\": 0.4240348837, \"1402617600000\": -0.066003442, \"1472515200000\": 0.4214353463, \"1447804800000\": 0.5946489959, \"1400716800000\": -0.0854752943, \"1415145600000\": 0.0744282262, \"1477872000000\": 0.431860534, \"1423440000000\": 0.4359986781, \"1471564800000\": 0.4441959975, \"1479686400000\": 0.4768526585, \"1466985600000\": 0.3392720265, \"1456272000000\": 0.3345514865, \"1411084800000\": 0.0408492595, \"1421625600000\": 0.4399642923, \"1458518400000\": 0.3945901984, \"1410825600000\": 0.025205684, \"1440115200000\": 0.5405535551, \"1466035200000\": 0.3281695944, \"1466640000000\": 0.3378870658, \"1392681600000\": -0.0204246297, \"1433116800000\": 1.1785899752, \"1479427200000\": 0.4666999996, \"1419811200000\": 0.4830109484, \"1463011200000\": 0.32622198, \"1400198400000\": -0.0790032746, \"1412899200000\": 0.0586945232, \"1428451200000\": 0.8436672489, \"1462924800000\": 0.3230769561, \"1409788800000\": 0.0412827303, \"1414368000000\": 0.0166521461, \"1413158400000\": 0.0536130436, \"1407974400000\": 0.0025407398, \"1440374400000\": 0.4057904834, \"1452470400000\": 0.3701325734, \"1402444800000\": -0.0726428415}, \"benchmark_annualized_return\": 0.12721, \"turnover_rate\": 36.20597, \"max_drawdown\": 0.4168, \"beta\": 0.53289, \"sharpe\": 0.53, \"alpha\": 0.17049, \"volatility\": 0.40327, \"annualized_return\": 0.25979, \"cumulative_return\": {\"1419897600000\": -0.0812491083, \"1398038400000\": -0.0066319633, \"1477008000000\": 0.9684288955, \"1468368000000\": 1.0267476278, \"1408492800000\": -0.0388882075, \"1402876800000\": 0.0924298717, \"1435104000000\": 1.4588813372, \"1405900800000\": -0.1447431598, \"1459468800000\": 1.2914089394, \"1477440000000\": 0.9684288955, \"1415232000000\": 0.0160425562, \"1420761600000\": -0.0999405324, \"1399420800000\": -0.0871635907, \"1476057600000\": 0.9863518935, \"1429488000000\": 0.4186805424, \"1458604800000\": 1.1773215394, \"1477958400000\": 1.0228027565, \"1389744000000\": -0.0376065514, \"1449187200000\": 1.6070150695, \"1469664000000\": 1.032026193, \"1419552000000\": -0.0812491083, \"1472688000000\": 0.9463614559, \"1433721600000\": 1.5979944758, \"1478476800000\": 1.0204154565, \"1427760000000\": 0.1060571364, \"1420588800000\": -0.0793830924, \"1442361600000\": 1.318296105, \"1394064000000\": -0.016807111, \"1450828800000\": 1.4888427623, \"1480550400000\": 1.1968369265, \"1409011200000\": -0.0662085898, \"1406678400000\": -0.1447431598, \"1396569600000\": -0.0597815612, \"1437696000000\": 1.8781150217, \"1442448000000\": 1.318296105, \"1422403200000\": -0.0974879256, \"1471219200000\": 0.9614287922, \"1456704000000\": 1.161620178, \"1403049600000\": -0.0352849783, \"1458172800000\": 1.1734882028, \"1401753600000\": -0.1034622463, \"1400112000000\": -0.1086164829, \"1481587200000\": 1.0116096617, \"1446422400000\": 1.6908864668, \"1405382400000\": -0.1447431598, \"1463961600000\": 1.0158518813, \"1409097600000\": -0.0631903798, \"1453852800000\": 1.2759506115, \"1416873600000\": 0.0031512041, \"1461283200000\": 1.1669744127, \"1398124800000\": 0.0116002367, \"1392940800000\": 0.0183751409, \"1478044800000\": 0.9946326165, \"1429228800000\": 0.5222437924, \"1466121600000\": 1.0510676213, \"1414108800000\": 0.0013810977, \"1448582400000\": 1.6849030422, \"1397088000000\": -0.0652788733, \"1397692800000\": -0.0005545633, \"1462233600000\": 1.1669744127, \"1480636800000\": 1.1755899565, \"1482969600000\": 0.9698677929, \"1474329600000\": 0.9463614559, \"1450742400000\": 1.5611215223, \"1423526400000\": -0.1337734841, \"1417046400000\": 0.0505931041, \"1416528000000\": 0.0012828759, \"1406851200000\": -0.1539156475, \"1451865600000\": 1.4308098488, \"1452643200000\": 1.4308098488, \"1459123200000\": 1.1830259094, \"1471910400000\": 0.9463614559, \"1461110400000\": 1.1713169394, \"1402963200000\": 0.0301843817, \"1395273600000\": -0.0513054339, \"1480291200000\": 1.0934668365, \"1400544000000\": -0.0903261329, \"1431648000000\": 0.8830218758, \"1452124800000\": 1.4308098488, \"1401408000000\": -0.1062156463, \"1444262400000\": 1.2436080668, \"1437004800000\": 1.4588813372, \"1479254400000\": 1.0626706665, \"1418601600000\": -0.0299058705, \"1418947200000\": -0.0369415885, \"1474848000000\": 0.8906362135, \"1401321600000\": -0.0974047663, \"1444608000000\": 1.5157024268, \"1394409600000\": -0.0527909234, \"1430697600000\": 0.5238480424, \"1395187200000\": -0.0519029839, \"1405036800000\": -0.1447431598, \"1417737600000\": -0.0017033159, \"1404864000000\": -0.1387209443, \"1437609600000\": 1.9351228217, \"1469404800000\": 1.081819233, \"1397174400000\": -0.0640633933, \"1466553600000\": 1.0490376413, \"1439769600000\": 2.2418192702, \"1429833600000\": 0.6329370424, \"1427414400000\": 0.1074963444, \"1449792000000\": 1.6070150695, \"1450396800000\": 1.6070150695, \"1450915200000\": 1.4430497123, \"1452211200000\": 1.4308098488, \"1390435200000\": -0.0310130191, \"1435708800000\": 1.4588813372, \"1413504000000\": -0.0084586997, \"1441584000000\": 1.4862714787, \"1390262400000\": -0.0376065514, \"1470614400000\": 1.0008773772, \"1467763200000\": 1.0557699239, \"1417651200000\": 0.0408840641, \"1469750400000\": 1.017188873, \"1460073600000\": 1.2592843294, \"1447200000000\": 2.0011997971, \"1473120000000\": 0.9463614559, \"1443139200000\": 1.2585173468, \"1393977600000\": -0.016807111, \"1479340800000\": 1.0581347965, \"1451520000000\": 1.4308098488, \"1405468800000\": -0.1447431598, \"1401062400000\": -0.0893362029, \"1429660800000\": 0.5990695424, \"1405641600000\": -0.1447431598, \"1433289600000\": 1.6977990758, \"1429142400000\": 0.4696600424, \"1461024000000\": 1.2884066394, \"1465257600000\": 1.0356221213, \"1400630400000\": -0.0917330829, \"1447891200000\": 1.8277680403, \"1457481600000\": 1.1502652601, \"1418083200000\": -0.0299058705, \"1445990400000\": 1.8120243668, \"1434326400000\": 1.6083068702, \"1436832000000\": 1.4588813372, \"1447632000000\": 1.9375133971, \"1407801600000\": -0.0327090475, \"1423612800000\": -0.1337734841, \"1415750400000\": 0.0012828759, \"1415664000000\": 0.0012828759, \"1402531200000\": -0.0950505683, \"1427155200000\": 0.1117716044, \"1403222400000\": -0.0876108683, \"1401840000000\": -0.1175045863, \"1416182400000\": 0.0012828759, \"1389571200000\": -0.0376065514, \"1424908800000\": -0.1175377956, \"1470268800000\": 1.0008773772, \"1462406400000\": 1.1874834643, \"1460592000000\": 1.3760737994, \"1448496000000\": 1.9724638422, \"1440979200000\": 1.4862714787, \"1461196800000\": 1.1669744127, \"1431993600000\": 0.8892696758, \"1454025600000\": 1.2759506115, \"1453334400000\": 1.4308098488, \"1422316800000\": -0.0761957056, \"1446681600000\": 1.8542673268, \"1437350400000\": 1.8183127217, \"1439942400000\": 1.9544443402, \"1438128000000\": 1.5760295717, \"1393804800000\": -0.016807111, \"1453420800000\": 1.4308098488, \"1401235200000\": -0.0839131063, \"1419292800000\": -0.0812491083, \"1392163200000\": 0.0279547409, \"1435276800000\": 1.4588813372, \"1404777600000\": -0.1229146043, \"1429056000000\": 0.3372202924, \"1457049600000\": 1.186332504, \"1461715200000\": 1.1669744127, \"1428364800000\": 0.2735850424, \"1481500800000\": 1.0116096617, \"1422489600000\": -0.1195836256, \"1422576000000\": -0.1346488756, \"1470182400000\": 1.0008773772, \"1480464000000\": 1.1545817165, \"1448928000000\": 1.5813279022, \"1481155200000\": 1.0156408565, \"1414454400000\": 0.0013810977, \"1445299200000\": 1.7455538268, \"1463443200000\": 1.0175582413, \"1449446400000\": 1.6070150695, \"1467072000000\": 1.0401961075, \"1478736000000\": 1.0815303365, \"1399248000000\": -0.0871635907, \"1470960000000\": 0.9459445022, \"1405296000000\": -0.1447431598, \"1418169600000\": -0.0299058705, \"1465171200000\": 1.0376226813, \"1482364800000\": 0.9926426422, \"1410998400000\": -0.0557957653, \"1416960000000\": 0.0516964041, \"1473292800000\": 0.9463614559, \"1395360000000\": -0.0449714039, \"1403654400000\": -0.0894355787, \"1425859200000\": 0.0177158844, \"1476748800000\": 0.9723736135, \"1444867200000\": 1.5337178068, \"1453161600000\": 1.4308098488, \"1463097600000\": 1.0144103013, \"1393545600000\": -0.016807111, \"1430092800000\": 0.5999607924, \"1432857600000\": 1.9020540758, \"1474243200000\": 0.9463614559, \"1444694400000\": 1.5548392868, \"1397520000000\": -0.0327647833, \"1396915200000\": -0.0597815612, \"1476835200000\": 0.9684288955, \"1398297600000\": 0.0274014767, \"1436486400000\": 1.4588813372, \"1439424000000\": 2.2311555002, \"1424995200000\": -0.1097645956, \"1412726400000\": 0.0328925003, \"1473811200000\": 0.9463614559, \"1466380800000\": 1.0557159813, \"1389225600000\": -0.0376065514, \"1413331200000\": 0.0268574603, \"1442880000000\": 1.318296105, \"1430179200000\": 0.5254522924, \"1449532800000\": 1.6070150695, \"1467676800000\": 1.0759165039, \"1472083200000\": 0.9463614559, \"1425513600000\": -0.0003568056, \"1409529600000\": -0.0499566898, \"1418774400000\": -0.0299058705, \"1445385600000\": 1.4703533668, \"1471996800000\": 0.9463614559, \"1427932800000\": 0.1605745424, \"1441756800000\": 1.4862714787, \"1436400000000\": 1.4588813372, \"1388966400000\": -0.0357023408, \"1436918400000\": 1.4588813372, \"1413244800000\": 0.0181401803, \"1392768000000\": 0.0462624209, \"1410220800000\": 0.0001920302, \"1426032000000\": 0.0458937344, \"1431907200000\": 0.8372046758, \"1399939200000\": -0.0838541629, \"1390780800000\": -0.0278198191, \"1398816000000\": -0.0871635907, \"1392595200000\": 0.0454109009, \"1435536000000\": 1.4588813372, \"1447027200000\": 1.8969171859, \"1395100800000\": -0.0485567039, \"1447286400000\": 1.9345373971, \"1453939200000\": 1.2759506115, \"1409616000000\": -0.0344012998, \"1460678400000\": 1.3526558594, \"1415318400000\": -0.0016329038, \"1441670400000\": 1.4862714787, \"1452038400000\": 1.4308098488, \"1399507200000\": -0.0871635907, \"1433462400000\": 1.7102946758, \"1482883200000\": 0.9690536929, \"1482796800000\": 0.9781428022, \"1449100800000\": 1.6070150695, \"1438819200000\": 1.5736665425, \"1437436800000\": 1.8345208217, \"1471305600000\": 0.9502082922, \"1393286400000\": -0.0154727791, \"1475020800000\": 0.9747428135, \"1401148800000\": -0.1015348663, \"1416355200000\": 0.0012828759, \"1418342400000\": -0.0299058705, \"1427673600000\": 0.1150752144, \"1451433600000\": 1.4308098488, \"1431561600000\": 0.7116078758, \"1477612800000\": 0.9684288955, \"1477353600000\": 0.9684288955, \"1468972800000\": 1.032026193, \"1400025600000\": -0.0855425029, \"1450656000000\": 1.5561709223, \"1452556800000\": 1.4308098488, \"1445472000000\": 1.5520437968, \"1414627200000\": 0.0013810977, \"1438905600000\": 1.5736665425, \"1418860800000\": -0.0299058705, \"1397779200000\": 0.0116002367, \"1417392000000\": 0.0671426041, \"1421366400000\": -0.130164252, \"1471478400000\": 0.9591846922, \"1456876800000\": 1.186332504, \"1398729600000\": -0.0871635907, \"1405555200000\": -0.1447431598, \"1439337600000\": 2.0848704502, \"1396483200000\": -0.0597815612, \"1479945600000\": 1.0626706665, \"1443484800000\": 1.1557054368, \"1482451200000\": 0.9611853622, \"1457568000000\": 1.1160551801, \"1431302400000\": 0.6207744758, \"1425340800000\": -0.0977161356, \"1466726400000\": 1.0391819413, \"1409270400000\": -0.0611008498, \"1394496000000\": -0.0559663239, \"1464134400000\": 1.0144103013, \"1459987200000\": 1.2475753594, \"1468195200000\": 1.0267476278, \"1455580800000\": 1.398384978, \"1429574400000\": 0.5356125424, \"1431475200000\": 0.5996280758, \"1464825600000\": 1.0290320413, \"1444953600000\": 1.5669530768, \"1436227200000\": 1.4588813372, \"1467158400000\": 1.0401961075, \"1480377600000\": 1.0368878265, \"1432771200000\": 1.8849126758, \"1476316800000\": 0.9863518935, \"1410912000000\": -0.0601721698, \"1440028800000\": 1.8212839302, \"1477267200000\": 0.9684288955, \"1395792000000\": -0.0389959039, \"1434672000000\": 1.4588813372, \"1404691200000\": -0.1135744943, \"1442966400000\": 1.318296105, \"1428624000000\": 0.2586120424, \"1475193600000\": 0.9723736135, \"1399593600000\": -0.0871635907, \"1414540800000\": 0.0013810977, \"1431043200000\": 0.5215286534, \"1456099200000\": 1.510519418, \"1472601600000\": 0.9463614559, \"1403481600000\": -0.0898427783, \"1427846400000\": 0.1370455424, \"1460332800000\": 1.3613625294, \"1417564800000\": 0.0408840641, \"1425427200000\": -0.0909145856, \"1464739200000\": 1.0272962613, \"1442275200000\": 1.288449897, \"1468540800000\": 1.0267476278, \"1457308800000\": 1.186332504, \"1411516800000\": -0.0557957653, \"1454457600000\": 1.2759506115, \"1414713600000\": 0.0013810977, \"1472774400000\": 0.9463614559, \"1455840000000\": 1.411209738, \"1469145600000\": 1.034540993, \"1389139200000\": -0.0376065514, \"1418256000000\": -0.0299058705, \"1392076800000\": 0.0207168209, \"1460505600000\": 1.3352425194, \"1478649600000\": 1.0461982965, \"1474934400000\": 0.9747428135, \"1469577600000\": 0.995058633, \"1448236800000\": 1.8277680403, \"1404086400000\": -0.0894355787, \"1475107200000\": 0.9607645335, \"1404259200000\": -0.0894355787, \"1449705600000\": 1.6070150695, \"1436140800000\": 1.4588813372, \"1390176000000\": -0.0376065514, \"1406764800000\": -0.1403690275, \"1390867200000\": 0.0051765809, \"1465776000000\": 1.0336215613, \"1424822400000\": -0.1225903756, \"1456358400000\": 1.270466218, \"1467244800000\": 1.0401961075, \"1410739200000\": -0.0058443898, \"1419206400000\": -0.0805314485, \"1433980800000\": 1.6083068702, \"1432166400000\": 1.2679824758, \"1464912000000\": 1.0295910213, \"1436313600000\": 1.4588813372, \"1393372800000\": -0.016807111, \"1389657600000\": -0.0376065514, \"1394582400000\": -0.0508273939, \"1472169600000\": 0.9463614559, \"1421107200000\": -0.130164252, \"1439164800000\": 1.5736665425, \"1463356800000\": 1.0187056213, \"1396224000000\": -0.0605077039, \"1481846400000\": 1.0116096617, \"1440633600000\": 1.4862714787, \"1430956800000\": 0.5215286534, \"1401926400000\": -0.1108964263, \"1451260800000\": 1.4044350323, \"1421971200000\": -0.1107453456, \"1438300800000\": 1.5736665425, \"1457913600000\": 1.1870094201, \"1458000000000\": 1.1734882028, \"1470787200000\": 0.9856650722, \"1461801600000\": 1.1669744127, \"1468454400000\": 1.0267476278, \"1426550400000\": 0.0534726044, \"1407888000000\": -0.0410271475, \"1470355200000\": 1.0008773772, \"1426464000000\": 0.0594968344, \"1391990400000\": 0.0330638609, \"1417996800000\": -0.0279618559, \"1447718400000\": 1.8794813971, \"1398384000000\": -0.0187867633, \"1434585600000\": 1.4943443749, \"1468281600000\": 1.0267476278, \"1467590400000\": 1.0784667039, \"1433203200000\": 1.7804622758, \"1481241600000\": 1.0116096617, \"1410307200000\": -0.0088625998, \"1439510400000\": 2.2152965602, \"1451952000000\": 1.4308098488, \"1432684800000\": 1.8225948758, \"1450224000000\": 1.6070150695, \"1420416000000\": -0.0755285724, \"1433894400000\": 1.6083068702, \"1412035200000\": -0.0390809397, \"1458259200000\": 1.1734882028, \"1395619200000\": -0.0434177739, \"1476921600000\": 0.9684288955, \"1462320000000\": 1.1619027443, \"1480032000000\": 1.1027773065, \"1435622400000\": 1.4588813372, \"1430784000000\": 0.5215286534, \"1452816000000\": 1.4308098488, \"1456790400000\": 1.186332504, \"1409875200000\": 0.0013528802, \"1395014400000\": -0.0461665039, \"1395878400000\": -0.0508273939, \"1451347200000\": 1.4284454423, \"1422835200000\": -0.1336445256, \"1413849600000\": 0.0013810977, \"1455667200000\": 1.427322898, \"1435017600000\": 1.4588813372, \"1435795200000\": 1.4588813372, \"1395964800000\": -0.0564443639, \"1462492800000\": 1.1023112943, \"1478822400000\": 1.0791430365, \"1390521600000\": -0.0127053391, \"1439251200000\": 1.8054249902, \"1460937600000\": 1.2824020394, \"1446076800000\": 1.8483657368, \"1398643200000\": -0.0795607633, \"1481760000000\": 1.0116096617, \"1437523200000\": 1.7965156217, \"1446595200000\": 1.8906086968, \"1428019200000\": 0.1817862924, \"1402358400000\": -0.1110258361, \"1420675200000\": -0.0868779924, \"1478563200000\": 1.0392751265, \"1392336000000\": 0.0243357809, \"1421280000000\": -0.130164252, \"1452729600000\": 1.4308098488, \"1443571200000\": 1.1799330168, \"1411948800000\": -0.0359516597, \"1422230400000\": -0.0930687856, \"1419465600000\": -0.0812491083, \"1406160000000\": -0.1447431598, \"1479772800000\": 1.1075519065, \"1441065600000\": 1.4862714787, \"1404172800000\": -0.0894355787, \"1464652800000\": 1.0215887813, \"1464566400000\": 1.0138513213, \"1450137600000\": 1.6070150695, \"1423008000000\": -0.1337734841, \"1396310400000\": -0.0597815612, \"1465862400000\": 1.0390348413, \"1451001600000\": 1.4960211323, \"1412812800000\": 0.0494329803, \"1480982400000\": 1.0485855965, \"1431388800000\": 0.6143664758, \"1459382400000\": 1.2445730594, \"1425254400000\": -0.1029630456, \"1393459200000\": -0.016807111, \"1421884800000\": -0.0982914056, \"1423785600000\": -0.1337734841, \"1474502400000\": 0.9463614559, \"1445904000000\": 2.0266558768, \"1471824000000\": 0.9463614559, \"1411689600000\": -0.0557957653, \"1425600000000\": -0.0267856856, \"1482192000000\": 1.0116096617, \"1421798400000\": -0.1143610056, \"1464220800000\": 1.0132629213, \"1419379200000\": -0.0812491083, \"1481068800000\": 1.0368878265, \"1470096000000\": 1.0008773772, \"1414022400000\": 0.0013810977, \"1483056000000\": 0.9682395929, \"1448409600000\": 1.8300147422, \"1478131200000\": 1.0180281565, \"1447372800000\": 1.8622205971, \"1466467200000\": 1.0475960613, \"1454630400000\": 1.2759506115, \"1400803200000\": -0.0892005729, \"1476230400000\": 0.9839826935, \"1426118400000\": 0.0330679544, \"1453075200000\": 1.4308098488, \"1421712000000\": -0.130164252, \"1404345600000\": -0.1071082643, \"1458864000000\": 1.1890305094, \"1398211200000\": 0.0040034867, \"1477526400000\": 0.9684288955, \"1422921600000\": -0.1337734841, \"1427328000000\": 0.1133262444, \"1426809600000\": 0.1279009944, \"1457654400000\": 1.1100367401, \"1399852800000\": -0.0871635907, \"1404432000000\": -0.1198012343, \"1437955200000\": 1.5897226217, \"1444348800000\": 1.2858510268, \"1394668800000\": -0.0492737639, \"1432598400000\": 1.5653136758, \"1473638400000\": 0.9463614559, \"1394755200000\": -0.0497518039, \"1462752000000\": 1.0005697943, \"1434499200000\": 1.6225153349, \"1432512000000\": 1.3314216758, \"1425945600000\": 0.0662983844, \"1426636800000\": 0.0697963244, \"1448841600000\": 1.6098177222, \"1454544000000\": 1.2759506115, \"1423180800000\": -0.1337734841, \"1453248000000\": 1.4308098488, \"1468886400000\": 1.029762873, \"1421020800000\": -0.1264938924, \"1403827200000\": -0.0894355787, \"1392854400000\": 0.0202910609, \"1406246400000\": -0.1447431598, \"1432080000000\": 1.0621254758, \"1440460800000\": 1.4862714787, \"1418688000000\": -0.0299058705, \"1443398400000\": 1.2464035568, \"1394150400000\": -0.016807111, \"1396396800000\": -0.0597815612, \"1416441600000\": 0.0012828759, \"1427241600000\": 0.0946705644, \"1435881600000\": 1.4588813372, \"1389830400000\": -0.0376065514, \"1443052800000\": 1.318296105, \"1446163200000\": 1.8483657368, \"1426723200000\": 0.1407267744, \"1467331200000\": 1.0401961075, \"1459209600000\": 1.1130723194, \"1434067200000\": 1.6083068702, \"1411603200000\": -0.0557957653, \"1421193600000\": -0.130164252, \"1446768000000\": 1.8969171859, \"1462838400000\": 1.0005697943, \"1424131200000\": -0.1208414056, \"1457395200000\": 1.186332504, \"1413417600000\": 0.0022702603, \"1428969600000\": 0.4798202924, \"1438732800000\": 1.5736665425, \"1441929600000\": 1.4862714787, \"1469491200000\": 1.081819233, \"1419984000000\": -0.0830234724, \"1426204800000\": 0.0320963044, \"1402012800000\": -0.1110258361, \"1399334400000\": -0.0871635907, \"1455753600000\": 1.407921338, \"1441843200000\": 1.4862714787, \"1393200000000\": 0.0160334609, \"1407283200000\": -0.1120874875, \"1440720000000\": 1.4862714787, \"1464307200000\": 1.0158518813, \"1481673600000\": 1.0116096617, \"1404950400000\": -0.1447431598, \"1470700800000\": 1.0011493622, \"1397433600000\": -0.0260796433, \"1397001600000\": -0.0597815612, \"1402272000000\": -0.1110258361, \"1407369600000\": -0.1037693875, \"1464048000000\": 1.0152929013, \"1409184000000\": -0.0529748998, \"1458691200000\": 1.1860282094, \"1482278400000\": 1.0116096617, \"1407456000000\": -0.0712099675, \"1438560000000\": 1.5736665425, \"1461542400000\": 1.1669744127, \"1479081600000\": 1.0557474965, \"1433376000000\": 1.7383296758, \"1454284800000\": 1.2759506115, \"1470009600000\": 1.014925553, \"1474416000000\": 0.9463614559, \"1473206400000\": 0.9463614559, \"1445212800000\": 1.7514554168, \"1424044800000\": -0.1200640856, \"1459296000000\": 1.1920328094, \"1433808000000\": 1.6083068702, \"1465344000000\": 1.0479196813, \"1388707200000\": 0.0, \"1407110400000\": -0.1330015675, \"1465948800000\": 1.0616588213, \"1442534400000\": 1.318296105, \"1408924800000\": -0.0438938024, \"1408060800000\": -0.0483946075, \"1428537600000\": 0.1928377924, \"1458777600000\": 1.1451969294, \"1415577600000\": -0.0005142038, \"1417478400000\": 0.0633913841, \"1389312000000\": -0.0376065514, \"1408406400000\": -0.0431660875, \"1450310400000\": 1.6070150695, \"1420502400000\": -0.0716740524, \"1463702400000\": 1.0124097413, \"1438646400000\": 1.5736665425, \"1389052800000\": -0.0376065514, \"1474588800000\": 0.9463614559, \"1391040000000\": 0.0143304209, \"1430265600000\": 0.5457727924, \"1390348800000\": -0.0376065514, \"1449014400000\": 1.5994335822, \"1461888000000\": 1.1669744127, \"1410480000000\": -0.0070052398, \"1389916800000\": -0.0376065514, \"1440547200000\": 1.4862714787, \"1403568000000\": -0.0894355787, \"1435190400000\": 1.4588813372, \"1449619200000\": 1.6070150695, \"1456444800000\": 1.283290978, \"1450051200000\": 1.6070150695, \"1453680000000\": 1.4308098488, \"1423699200000\": -0.1337734841, \"1437091200000\": 1.6959136217, \"1472428800000\": 0.9463614559, \"1388620800000\": 0.0, \"1400457600000\": -0.1038328529, \"1473724800000\": 0.9463614559, \"1406073600000\": -0.1447431598, \"1460419200000\": 1.3409468894, \"1445558400000\": 1.6064005468, \"1467849600000\": 1.0407237439, \"1454371200000\": 1.2759506115, \"1416268800000\": 0.0012828759, \"1391731200000\": 0.0211425809, \"1408665600000\": -0.0438938024, \"1403740800000\": -0.0894355787, \"1478217600000\": 1.0275773565, \"1441152000000\": 1.4862714787, \"1467936000000\": 1.0282277639, \"1406505600000\": -0.1447431598, \"1438214400000\": 1.5736665425, \"1479168000000\": 1.0746071665, \"1432252800000\": 1.4180898758, \"1446508800000\": 1.7362355268, \"1463616000000\": 1.0109975813, \"1410393600000\": -0.0151311898, \"1415836800000\": 0.0012828759, \"1403136000000\": -0.0975304683, \"1415923200000\": 0.0012828759, \"1429747200000\": 0.6147555424, \"1468800000000\": 1.012410753, \"1415059200000\": 0.0142526362, \"1459900800000\": 1.3001156094, \"1458086400000\": 1.1734882028, \"1411344000000\": -0.0557957653, \"1413763200000\": 0.0013761803, \"1461628800000\": 1.1669744127, \"1409702400000\": -0.0344012998, \"1482710400000\": 0.9734733622, \"1469059200000\": 1.042085393, \"1423094400000\": -0.1337734841, \"1447113600000\": 1.9955453971, \"1397606400000\": 5.31767e-05, \"1471392000000\": 0.9923973722, \"1473033600000\": 0.9463614559, \"1447977600000\": 1.8277680403, \"1459814400000\": 1.3118245794, \"1406592000000\": -0.1447431598, \"1395705600000\": -0.0418641439, \"1448323200000\": 1.8277680403, \"1479859200000\": 1.0956154065, \"1407196800000\": -0.1215938875, \"1408579200000\": -0.0419777875, \"1456185600000\": 1.452972418, \"1445817600000\": 1.7514554168, \"1442188800000\": 1.4862714787, \"1438041600000\": 1.3966226717, \"1453766400000\": 1.2226346138, \"1463529600000\": 1.0107033813, \"1480896000000\": 1.0626706665, \"1436745600000\": 1.4588813372, \"1414972800000\": 0.0249921562, \"1456963200000\": 1.186332504, \"1413936000000\": 0.0013810977, \"1430352000000\": 0.5065577924, \"1476144000000\": 0.9958286935, \"1417132800000\": 0.0876639841, \"1470873600000\": 0.9282161122, \"1442793600000\": 1.318296105, \"1407715200000\": -0.0063287875, \"1392249600000\": 0.0215683409, \"1476662400000\": 0.9491554535, \"1444780800000\": 1.4672472668, \"1434412800000\": 1.5111305349, \"1427068800000\": 0.1587994644, \"1405987200000\": -0.1447431598, \"1408320000000\": -0.0419777875, \"1428883200000\": 0.3833870424, \"1476403200000\": 0.9910902935, \"1416787200000\": 0.0088883641, \"1411430400000\": -0.0557957653, \"1482105600000\": 1.0116096617, \"1393891200000\": -0.016807111, \"1455494400000\": 1.308940498, \"1430870400000\": 0.5215286534, \"1439856000000\": 1.9172578602, \"1390953600000\": -0.0022742191, \"1473379200000\": 0.9463614559, \"1402617600000\": -0.0070141183, \"1472515200000\": 0.9463614559, \"1447804800000\": 1.8274013971, \"1400716800000\": -0.0903261329, \"1415145600000\": 0.0093303562, \"1477872000000\": 0.9781602465, \"1423440000000\": -0.1337734841, \"1471564800000\": 0.9463614559, \"1479686400000\": 1.0698325665, \"1466985600000\": 1.0401961075, \"1456272000000\": 1.513807818, \"1411084800000\": -0.0557957653, \"1421625600000\": -0.130164252, \"1458518400000\": 1.1773215394, \"1410825600000\": -0.0601721698, \"1440115200000\": 1.6216800302, \"1466035200000\": 1.0553629413, \"1466640000000\": 1.0458602813, \"1392681600000\": 0.0577579409, \"1433116800000\": 1.8724170758, \"1479427200000\": 1.0485855965, \"1419811200000\": -0.0812491083, \"1463011200000\": 1.0155576813, \"1400198400000\": -0.0903261329, \"1412899200000\": 0.0210459403, \"1428451200000\": 0.2265270424, \"1462924800000\": 1.0149987013, \"1409788800000\": -0.0334726198, \"1414368000000\": 0.0013810977, \"1413158400000\": 0.0445155403, \"1407974400000\": -0.0536231275, \"1440374400000\": 1.4862714787, \"1452470400000\": 1.4308098488, \"1402444800000\": -0.1039782083}}'"
      }
     ],
     "trading_days": "",
     "trusted": true
    },
    {
     "cell_type": "markdown",
     "id": "AE1535BA3C7F48818A6A1FA694FE685C",
     "metadata": {},
     "source": [
      "\u58f0\u660e\uff1a\u672c\u8d44\u6599\u4ec5\u9650\u5185\u90e8\u7814\u7a76\u548c\u4ea4\u6d41\u4f7f\u7528\uff0c\u5207\u52ff\u5916\u4f20\u3002"
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "6CEE75C4F9864ED7AEC9980E46E94F29",
     "input": [],
     "language": "python",
     "metadata": {},
     "outputs": []
    }
   ],
   "metadata": {}
  }
 ]
}






aqf10.5.nb

{
 "metadata": {
  "signature": "sha256:dfc7fd2e287121ce7e875e8135911a664817fd6d5e927ee6b18028493e4c6f07"
 },
 "nbformat": 3,
 "nbformat_minor": 0,
 "original_thread": "59bf27786b222e010e0c9c8f",
 "worksheets": [
  {
   "cells": [
    {
     "cell_type": "strategy",
     "collapsed": false,
     "has_detail": true,
     "id": "1F9BF45AB3B84BE39ACD654A8150B360",
     "input": "start = '2013-01-01'                       # \u56de\u6d4b\u8d77\u59cb\u65f6\u95f4\nend = '2014-01-01'                         # \u56de\u6d4b\u7ed3\u675f\u65f6\u95f4\n\nuniverse = DynamicUniverse('A').apply_filter(Factor.LCAP.nsmall(20))       # \u8bc1\u5238\u6c60\uff0c\u652f\u6301\u80a1\u7968\u548c\u57fa\u91d1\u3001\u671f\u8d27\n# \u4f7f\u7528nsmall\u65b9\u5f0f\u53ef\u80fd\u51fa\u73b0\u9057\u6f0f\u7b26\u5408\u6761\u4ef6\u80a1\u7968\u7684\u73b0\u8c61\u51fa\u73b0\nbenchmark = 'HS300'                        # \u7b56\u7565\u53c2\u8003\u57fa\u51c6\nfreq = 'd'                                 # 'd'\u8868\u793a\u4f7f\u7528\u65e5\u9891\u7387\u56de\u6d4b\uff0c'm'\u8868\u793a\u4f7f\u7528\u5206\u949f\u9891\u7387\u56de\u6d4b\nrefresh_rate = Monthly(1)                  # \u6267\u884chandle_data\u7684\u65f6\u95f4\u95f4\u9694\n\naccounts = {\n    'self_account': AccountConfig(account_type='security', capital_base=10000000)\n}\n\ndef initialize(context):                   # \u521d\u59cb\u5316\u7b56\u7565\u8fd0\u884c\u73af\u5883\n    pass\n\ndef handle_data(context):                  # \u6838\u5fc3\u7b56\u7565\u903b\u8f91\n    account = context.get_account('self_account')\n    universe = context.get_universe(exclude_halt=True)\n\n    # \u6e05\u6389\u6240\u6709\u5f53\u524d\u6301\u4ed3\n    account.close_all_positions()\n    # \u7b49\u6bd4\u4f8b\u4e70\u5165\u65b0\u80a1\u7968\u6c60\u4e2d\u7684\u80a1\u7968\n    for stock in universe:\n        account.order_pct(stock, 0.05)       \n        \n",
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 2,
       "text": "'{\"information\": 3.60245, \"benchmark_cumulative_return\": {\"1387238400000\": -0.0660219188, \"1385337600000\": -0.0532392636, \"1368748800000\": 0.0273885729, \"1385510400000\": -0.0429933213, \"1388361600000\": -0.0885828098, \"1359936000000\": 0.0892130244, \"1385683200000\": -0.0332983214, \"1361491200000\": 0.0291920173, \"1375660800000\": -0.0969579262, \"1362096000000\": 0.057825165, \"1377475200000\": -0.0742503815, \"1377043200000\": -0.0849640302, \"1361145600000\": 0.085027448, \"1384214400000\": -0.0725143186, \"1370304000000\": 0.0169325591, \"1371081600000\": -0.0487564161, \"1370476800000\": 0.0019421709, \"1378080000000\": -0.0803067837, \"1380153600000\": -0.0549000178, \"1373500800000\": -0.0777898888, \"1366848000000\": -0.0218276224, \"1379980800000\": -0.0313363325, \"1357516800000\": 0.0051685527, \"1378166400000\": -0.0667670782, \"1387152000000\": -0.0614479082, \"1369267200000\": 0.023742048, \"1374192000000\": -0.1317782754, \"1364256000000\": 0.0206504291, \"1376438400000\": -0.068915357, \"1366070400000\": -0.0251134585, \"1366934400000\": -0.0299807765, \"1384300800000\": -0.0930775481, \"1386806400000\": -0.0447650568, \"1371427200000\": -0.0472106066, \"1377648000000\": -0.0772468737, \"1383868800000\": -0.0852177015, \"1376870400000\": -0.0759111358, \"1363132800000\": 0.0017994808, \"1382659200000\": -0.0611942369, \"1366675200000\": -0.0291246358, \"1385078400000\": -0.0495412117, \"1359417600000\": 0.0606115856, \"1365984000000\": -0.0341386076, \"1362355200000\": 0.0090251491, \"1380499200000\": -0.0451495273, \"1375228800000\": -0.1307715175, \"1374710400000\": -0.1130700172, \"1380240000000\": -0.0507263323, \"1363910400000\": 0.0377970233, \"1358812800000\": 0.0293109257, \"1378339200000\": -0.0718246497, \"1384819200000\": -0.0439128798, \"1361232000000\": 0.0644721457, \"1386201600000\": -0.0217007868, \"1381276800000\": -0.0274955905, \"1361404800000\": 0.0347212588, \"1365379200000\": -0.020075705, \"1378944000000\": -0.0061396381, \"1365465600000\": -0.0132860342, \"1378771200000\": -0.019049129, \"1369008000000\": 0.0343486791, \"1375920000000\": -0.0975722864, \"1357603200000\": 0.0009433401, \"1375315200000\": -0.1100259617, \"1367539200000\": -0.0119066965, \"1374624000000\": -0.108523752, \"1386633600000\": -0.0275986444, \"1363824000000\": 0.0364811035, \"1368576000000\": -0.0063497097, \"1358380800000\": 0.0118155334, \"1366588800000\": 0.00305991, \"1381449600000\": -0.0215779147, \"1382054400000\": -0.0384074199, \"1361750400000\": 0.0325055986, \"1377734400000\": -0.0811113974, \"1372118400000\": -0.1417110922, \"1386720000000\": -0.0436750629, \"1385942400000\": -0.0412850037, \"1358899200000\": 0.0334965021, \"1382486400000\": -0.0414039121, \"1372204800000\": -0.1405695713, \"1363046400000\": 0.012949127, \"1364860800000\": -0.0144909729, \"1374451200000\": -0.1271368834, \"1381881600000\": -0.0402623912, \"1358294400000\": 0.0214590063, \"1378425600000\": -0.0654670128, \"1368057600000\": 0.0019183892, \"1364515200000\": -0.0110465923, \"1368662400000\": 0.0117957153, \"1381968000000\": -0.0434491369, \"1381708800000\": -0.0199805783, \"1375401600000\": -0.109272875, \"1365724800000\": -0.0241146277, \"1364342400000\": 0.0240115738, \"1387411200000\": -0.0755227016, \"1386288000000\": -0.0280068967, \"1368144000000\": 0.0070909055, \"1388448000000\": -0.0764660417, \"1386028800000\": -0.0317762936, \"1369353600000\": 0.029441725, \"1367798400000\": 0.001200975, \"1358726400000\": 0.0348599853, \"1359590400000\": 0.0649755247, \"1369872000000\": 0.0441427694, \"1370390400000\": 0.0148992251, \"1379376000000\": -0.0379040409, \"1383004800000\": -0.0598109356, \"1373932800000\": -0.0812937236, \"1358208000000\": 0.0288987098, \"1364947200000\": -0.0156166393, \"1370563200000\": -0.0153748588, \"1371686400000\": -0.0798588953, \"1376352000000\": -0.0649557066, \"1387497600000\": -0.0970332349, \"1384732800000\": -0.0372777899, \"1362528000000\": 0.0504369884, \"1379462400000\": -0.0358469252, \"1383264000000\": -0.0546939099, \"1358121600000\": 0.0217126776, \"1373587200000\": -0.098131156, \"1363564800000\": -0.0081095543, \"1360195200000\": 0.0939059434, \"1377820800000\": -0.0828553875, \"1357862400000\": -0.0157434749, \"1381363200000\": -0.0371113181, \"1360108800000\": 0.100235835, \"1383696000000\": -0.0671356943, \"1357689600000\": 0.0012604293, \"1362441600000\": 0.0395806496, \"1387843200000\": -0.0930260211, \"1361836800000\": 0.0176975366, \"1367971200000\": 0.0078677738, \"1375142400000\": -0.1322103094, \"1386892800000\": -0.0461007947, \"1372636800000\": -0.122725381, \"1384128000000\": -0.082070592, \"1380067200000\": -0.0372262629, \"1366329600000\": 0.0043124121, \"1370217600000\": 0.0315781129, \"1373846400000\": -0.0854753364, \"1386115200000\": -0.0189500386, \"1369612800000\": 0.0303771379, \"1371513600000\": -0.0413008581, \"1366761600000\": -0.0108484116, \"1362614400000\": 0.0382607662, \"1385596800000\": -0.0330644682, \"1375056000000\": -0.1375294794, \"1362700800000\": 0.0332864306, \"1359504000000\": 0.065700866, \"1386547200000\": -0.0285697299, \"1381795200000\": -0.0219703125, \"1358985600000\": 0.0237024119, \"1358467200000\": 0.0287322381, \"1357776000000\": 0.0030202739, \"1368403200000\": 0.0030995462, \"1379289600000\": -0.0176618641, \"1387756800000\": -0.0944727402, \"1376265600000\": -0.0674448562, \"1371772800000\": -0.0814760499, \"1384473600000\": -0.0682613607, \"1374537600000\": -0.1019045165, \"1363305600000\": 0.0067064349, \"1381190400000\": -0.0321607642, \"1364774400000\": -0.0117957153, \"1387324800000\": -0.0656850116, \"1385424000000\": -0.0537188609, \"1372896000000\": -0.1192928913, \"1376524800000\": -0.0798152956, \"1369958400000\": 0.0330882499, \"1372377600000\": -0.1277512436, \"1368489600000\": -0.0117362611, \"1379030400000\": -0.0134961057, \"1360022400000\": 0.0985869716, \"1375833600000\": -0.0960502586, \"1363651200000\": 0.000852177, \"1384992000000\": -0.044772984, \"1377129600000\": -0.0868110743, \"1359676800000\": 0.0873461622, \"1367452800000\": -0.0290572544, \"1383782400000\": -0.0722963198, \"1367884800000\": 0.0027705662, \"1372032000000\": -0.1394161597, \"1362960000000\": 0.0275154085, \"1374105600000\": -0.1100378525, \"1382572800000\": -0.0485304901, \"1366243200000\": -0.0230285975, \"1382400000000\": -0.0305436097, \"1383177600000\": -0.0591490121, \"1360281600000\": 0.0986067897, \"1372982400000\": -0.1173626112, \"1383091200000\": -0.0457718147, \"1357257600000\": 0.0005786876, \"1369699200000\": 0.0481222379, \"1363737600000\": 0.0345706415, \"1378857600000\": -0.0158782378, \"1369180800000\": 0.0376860421, \"1388016000000\": -0.1021106245, \"1374796800000\": -0.1184882776, \"1369094400000\": 0.0364256129, \"1359072000000\": 0.0193107275, \"1366156800000\": -0.0255573832, \"1373414400000\": -0.1184644959, \"1376611200000\": -0.0867278384, \"1384387200000\": -0.0865851483, \"1364428800000\": -0.0093739472, \"1371168000000\": -0.0420856537, \"1382918400000\": -0.0622287402, \"1372723200000\": -0.1192928913, \"1364169600000\": 0.0357319804, \"1383609600000\": -0.05516558, \"1378684800000\": -0.0326363979, \"1377561600000\": -0.0721655205, \"1373328000000\": -0.142801086, \"1365638400000\": -0.0178640084, \"1382313600000\": -0.0204641392, \"1377216000000\": -0.0935492182, \"1373241600000\": -0.1424245427, \"1383523200000\": -0.0564814998, \"1375747200000\": -0.0908896332, \"1365552000000\": -0.0149190432, \"1379894400000\": -0.0200796686, \"1372291200000\": -0.1435660635, \"1363219200000\": 0.0044868111, \"1376956800000\": -0.083426148, \"1371600000000\": -0.0484313998, \"1362009600000\": 0.0596048277, \"1372809600000\": -0.1264868507, \"1361318400000\": 0.0712221804, \"1374019200000\": -0.0951703363, \"1384905600000\": -0.0388830536, \"1387929600000\": -0.0863433679, \"1369785600000\": 0.0474087873, \"1376006400000\": -0.0939138707, \"1378252800000\": -0.0682732516, \"1361923200000\": 0.0284310034, \"1388102400000\": -0.086989437, \"1359331200000\": 0.0510949484}, \"benchmark_annualized_return\": -0.08016, \"turnover_rate\": 3.5005, \"max_drawdown\": 0.11131, \"beta\": 0.62147, \"sharpe\": 3.82856, \"alpha\": 0.96871, \"volatility\": 0.23415, \"annualized_return\": 0.93255, \"cumulative_return\": {\"1387238400000\": 0.8634557278, \"1385337600000\": 0.8678503783, \"1368748800000\": 0.2413437459, \"1385510400000\": 0.9264069583, \"1388361600000\": 0.8792644278, \"1359936000000\": 0.029922688, \"1385683200000\": 0.9905344783, \"1361491200000\": 0.079404298, \"1375660800000\": 0.4698503441, \"1362096000000\": 0.1380028017, \"1377475200000\": 0.5712396541, \"1377043200000\": 0.5469462141, \"1361145600000\": 0.077083658, \"1384214400000\": 0.7703788683, \"1370304000000\": 0.3103147638, \"1371081600000\": 0.2678850738, \"1370476800000\": 0.3007060738, \"1378080000000\": 0.5686806304, \"1380153600000\": 0.7047832904, \"1373500800000\": 0.3026368702, \"1366848000000\": 0.1246625664, \"1379980800000\": 0.6833676704, \"1357516800000\": -0.0030014133, \"1378166400000\": 0.5828529304, \"1387152000000\": 0.8682433178, \"1369267200000\": 0.2912152959, \"1374192000000\": 0.3447301502, \"1364256000000\": 0.1232580017, \"1376438400000\": 0.5318198341, \"1366070400000\": 0.0790418564, \"1366934400000\": 0.1053359064, \"1384300800000\": 0.7377609383, \"1386806400000\": 0.8877447878, \"1371427200000\": 0.3166417638, \"1377648000000\": 0.5596979441, \"1383868800000\": 0.7112369983, \"1376870400000\": 0.5136379941, \"1363132800000\": 0.1069931117, \"1382659200000\": 0.7403669784, \"1366675200000\": 0.0997529164, \"1385078400000\": 0.8767848683, \"1359417600000\": 0.0445792467, \"1365984000000\": 0.0694099964, \"1362355200000\": 0.1019060917, \"1380499200000\": 0.7020705104, \"1375228800000\": 0.4170738502, \"1374710400000\": 0.3757404502, \"1380240000000\": 0.6843456704, \"1363910400000\": 0.1396368317, \"1358812800000\": 0.0359176967, \"1378339200000\": 0.5851799504, \"1384819200000\": 0.8781281683, \"1361232000000\": 0.064792708, \"1386201600000\": 0.8447564278, \"1381276800000\": 0.7351658984, \"1361404800000\": 0.063781438, \"1365379200000\": 0.0757389164, \"1378944000000\": 0.5736380404, \"1365465600000\": 0.0830440364, \"1378771200000\": 0.5980210404, \"1369008000000\": 0.2629441459, \"1375920000000\": 0.4737810141, \"1357603200000\": 0.0060433867, \"1375315200000\": 0.4406829641, \"1367539200000\": 0.1297116859, \"1374624000000\": 0.4123470602, \"1386633600000\": 0.8867904378, \"1363824000000\": 0.1314134117, \"1368576000000\": 0.2402880759, \"1358380800000\": 0.0381929067, \"1366588800000\": 0.1236406564, \"1381449600000\": 0.7333313184, \"1382054400000\": 0.7075642184, \"1361750400000\": 0.099434038, \"1377734400000\": 0.5774829241, \"1372118400000\": 0.2029722738, \"1386720000000\": 0.8695750078, \"1385942400000\": 0.8273897378, \"1358899200000\": 0.0350781267, \"1382486400000\": 0.7657062484, \"1372204800000\": 0.2296893938, \"1363046400000\": 0.1098256317, \"1364860800000\": 0.0931314864, \"1374451200000\": 0.3751823802, \"1381881600000\": 0.6870105984, \"1358294400000\": 0.0462682867, \"1378425600000\": 0.5910806804, \"1368057600000\": 0.1942341559, \"1364515200000\": 0.0977728217, \"1368662400000\": 0.2278667659, \"1381968000000\": 0.6846541284, \"1381708800000\": 0.7451368884, \"1375401600000\": 0.4500738141, \"1365724800000\": 0.0787838964, \"1364342400000\": 0.1301323517, \"1387411200000\": 0.8334200078, \"1386288000000\": 0.8477071178, \"1368144000000\": 0.2138019259, \"1388448000000\": 0.8723949178, \"1386028800000\": 0.8330091478, \"1369353600000\": 0.3249548959, \"1367798400000\": 0.1532319259, \"1358726400000\": 0.0578228467, \"1359590400000\": 0.0395789567, \"1369872000000\": 0.3493538059, \"1370390400000\": 0.3159968138, \"1379376000000\": 0.6107139004, \"1383004800000\": 0.6915500684, \"1373932800000\": 0.3425040202, \"1358208000000\": 0.0526564567, \"1364947200000\": 0.0807675464, \"1370563200000\": 0.2893551638, \"1371686400000\": 0.2949329838, \"1376352000000\": 0.5144663041, \"1387497600000\": 0.8100505178, \"1384732800000\": 0.8659800583, \"1362528000000\": 0.1473524117, \"1379462400000\": 0.6312435204, \"1383264000000\": 0.6671747183, \"1358121600000\": 0.0400229767, \"1373587200000\": 0.3076709602, \"1363564800000\": 0.0957140217, \"1360195200000\": 0.054014848, \"1377820800000\": 0.5533940741, \"1357862400000\": 0.0111054967, \"1381363200000\": 0.7203766784, \"1360108800000\": 0.047041558, \"1383696000000\": 0.7269396783, \"1357689600000\": 0.0113254867, \"1362441600000\": 0.1274299317, \"1387843200000\": 0.8249908678, \"1361836800000\": 0.111841738, \"1367971200000\": 0.1923903659, \"1375142400000\": 0.4029041702, \"1386892800000\": 0.8908535178, \"1372636800000\": 0.2358350802, \"1384128000000\": 0.7374908183, \"1380067200000\": 0.6897864604, \"1366329600000\": 0.1071607564, \"1370217600000\": 0.3377495338, \"1373846400000\": 0.3320037202, \"1386115200000\": 0.8481088278, \"1369612800000\": 0.3364282659, \"1371513600000\": 0.3209209638, \"1366761600000\": 0.1355580164, \"1362614400000\": 0.1398157717, \"1385596800000\": 0.9446227783, \"1375056000000\": 0.3936086902, \"1362700800000\": 0.1357150117, \"1359504000000\": 0.0474340167, \"1386547200000\": 0.8745131978, \"1381795200000\": 0.7393070884, \"1358985600000\": 0.0110907767, \"1358467200000\": 0.0513678167, \"1357776000000\": 0.0166967167, \"1368403200000\": 0.2347896959, \"1379289600000\": 0.6162708304, \"1387756800000\": 0.8093599378, \"1376265600000\": 0.4940911341, \"1371772800000\": 0.2844847138, \"1384473600000\": 0.8301264683, \"1374537600000\": 0.3983221102, \"1363305600000\": 0.1056967417, \"1381190400000\": 0.7162872184, \"1364774400000\": 0.1043508664, \"1387324800000\": 0.8586277378, \"1385424000000\": 0.9113528983, \"1372896000000\": 0.2824259502, \"1376524800000\": 0.5181341241, \"1369958400000\": 0.3536541759, \"1372377600000\": 0.2135851038, \"1368489600000\": 0.2216718559, \"1379030400000\": 0.6012485304, \"1360022400000\": 0.040531488, \"1375833600000\": 0.4637370841, \"1363651200000\": 0.1011472317, \"1384992000000\": 0.8730335183, \"1377129600000\": 0.5475539941, \"1359676800000\": 0.041240588, \"1367452800000\": 0.1112296359, \"1383782400000\": 0.7127556083, \"1367884800000\": 0.1602148659, \"1372032000000\": 0.2142604938, \"1362960000000\": 0.1432068517, \"1374105600000\": 0.3646994002, \"1382572800000\": 0.7741618084, \"1366243200000\": 0.0922156864, \"1382400000000\": 0.7742791584, \"1383177600000\": 0.6935599184, \"1360281600000\": 0.064879838, \"1372982400000\": 0.2759383502, \"1383091200000\": 0.7172243684, \"1357257600000\": -0.0166881133, \"1369699200000\": 0.3172395359, \"1363737600000\": 0.1212473917, \"1378857600000\": 0.5794018404, \"1369180800000\": 0.2803661559, \"1388016000000\": 0.8267480978, \"1374796800000\": 0.3941116802, \"1369094400000\": 0.2942332659, \"1359072000000\": 0.0100367467, \"1366156800000\": 0.0860749964, \"1373414400000\": 0.2823893102, \"1376611200000\": 0.4877439141, \"1384387200000\": 0.7874931083, \"1364428800000\": 0.1021566417, \"1371168000000\": 0.2925420938, \"1382918400000\": 0.7478597084, \"1372723200000\": 0.2584071202, \"1364169600000\": 0.1391430417, \"1383609600000\": 0.7111184583, \"1378684800000\": 0.5929875204, \"1377561600000\": 0.5774899441, \"1373328000000\": 0.2622607102, \"1365638400000\": 0.0830659064, \"1382313600000\": 0.7628664584, \"1377216000000\": 0.5435583141, \"1373241600000\": 0.2306068402, \"1383523200000\": 0.6872113483, \"1375747200000\": 0.4738200441, \"1365552000000\": 0.0790876564, \"1379894400000\": 0.6721747704, \"1372291200000\": 0.2277592238, \"1363219200000\": 0.1088210817, \"1376956800000\": 0.5237547441, \"1371600000000\": 0.3203624938, \"1362009600000\": 0.118817798, \"1372809600000\": 0.2693345102, \"1361318400000\": 0.080886928, \"1374019200000\": 0.3477757702, \"1384905600000\": 0.9084646183, \"1387929600000\": 0.8523585778, \"1369785600000\": 0.3248184959, \"1376006400000\": 0.4780805741, \"1378252800000\": 0.5753088404, \"1361923200000\": 0.106168848, \"1388102400000\": 0.8639060178, \"1359331200000\": 0.0377029067}}'"
      }
     ],
     "trading_days": "",
     "trusted": true
    },
    {
     "cell_type": "markdown",
     "id": "03F67CABE6C54501A94878A91B61821E",
     "metadata": {},
     "source": [
      "\u58f0\u660e\uff1a\u672c\u8d44\u6599\u4ec5\u9650\u5185\u90e8\u7814\u7a76\u548c\u4ea4\u6d41\u4f7f\u7528\uff0c\u5207\u52ff\u5916\u4f20\u3002"
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "FE6D6F4C186A43F689F5DDCD599F2F4F",
     "input": [],
     "language": "python",
     "metadata": {},
     "outputs": []
    }
   ],
   "metadata": {}
  }
 ]
}






aqf10.6.nb

{
 "metadata": {
  "signature": "sha256:df8365ee5d7379e4158d6fad3c06bf85e3253f6c5820642b189f4f722752fc8c"
 },
 "nbformat": 3,
 "nbformat_minor": 0,
 "original_thread": "59bf27b66b222e01110c9cf4",
 "worksheets": [
  {
   "cells": [
    {
     "cell_type": "strategy",
     "collapsed": false,
     "has_detail": true,
     "id": "DE6F3A7663534FB0A58A77F0C5E46483",
     "input": "start = '2013-01-01'                       # \u56de\u6d4b\u8d77\u59cb\u65f6\u95f4\nend = '2014-01-01'                         # \u56de\u6d4b\u7ed3\u675f\u65f6\u95f4\nuniverse = DynamicUniverse('A')        # \u8bc1\u5238\u6c60\uff0c\u652f\u6301\u80a1\u7968\u548c\u57fa\u91d1\u3001\u671f\u8d27\nbenchmark = 'HS300'                        # \u7b56\u7565\u53c2\u8003\u57fa\u51c6\nfreq = 'd'                                 # 'd'\u8868\u793a\u4f7f\u7528\u65e5\u9891\u7387\u56de\u6d4b\uff0c'm'\u8868\u793a\u4f7f\u7528\u5206\u949f\u9891\u7387\u56de\u6d4b\nrefresh_rate = Monthly(1)                           # \u6267\u884chandle_data\u7684\u65f6\u95f4\u95f4\u9694\n\naccounts = {\n    'self_account': AccountConfig(account_type='security', capital_base=10000000)\n}\n\ndef initialize(context):                   # \u521d\u59cb\u5316\u7b56\u7565\u8fd0\u884c\u73af\u5883\n    pass\n\ndef handle_data(context):                  # \u6838\u5fc3\u7b56\u7565\u903b\u8f91\n    # \u83b7\u53d6\u8d26\u6237\u5bf9\u8c61\n    account = context.get_account('self_account')\n    # \u83b7\u53d6\u5f53\u65f6\u5e02\u503c\u6570\u636e\n    universe = context.get_universe(exclude_halt=True)\n    \n    lcap_data = DataAPI.MktStockFactorsOneDayGet(tradeDate=context.previous_date,secID=universe,ticker=u\"\",field=['secID', 'LCAP'],pandas=\"1\")\n    lcap_data.set_index('secID',inplace=True)\n    # \u5bf9\u5e02\u503c\u6570\u636e\u8fdb\u884c\u6392\u5e8f\n    lcap_data.sort_values(by='LCAP',inplace=True)\n    # \u751f\u6210\u5f85\u4e70\u5165\u80a1\u7968\u6c60(\u5e02\u503c\u6700\u5c0f\u768450\u652f\u80a1\u7968)\n    buy_list = lcap_data[:20].index\n    log.info(buy_list)\n    \n    position = account.get_positions()\n    \n    # \u6e05\u7a7a\u6240\u6709\u80a1\u7968\u540e\u4e70\u5165\u7b5b\u9009\u540e\u7684\u80a1\u7968\n    account.close_all_positions()\n    for stock in buy_list:\n        account.order_pct(stock, 0.05)",
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2013-01-04 00:00:00"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": " [INFO] Index([u'000555.XSHE', u'000004.XSHE', u'300242.XSHE', u'300116.XSHE',\n       u'300184.XSHE', u'600455.XSHG', u'002175.XSHE', u'300097.XSHE',\n       u'002373.XSHE', u'600385.XSHG', u'300061.XSHE', u'600634.XSHG',\n       u'600265.XSHG', u'300023.XSHE', u'002289.XSHE', u'600892.XSHG',\n       u'300282.XSHE', u'300247.XSHE', u'002112.XSHE', u'002034.XSHE'],\n      dtype='object', name=u'secID')\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2013-02-01 00:00:00 [INFO] Index([u'000555.XSHE', u'300242.XSHE', u'300184.XSHE', u'600385.XSHG',\n       u'300116.XSHE', u'300097.XSHE', u'300061.XSHE', u'300247.XSHE',\n       u'002175.XSHE', u'000004.XSHE', u'300023.XSHE', u'600265.XSHG',\n       u'300282.XSHE', u'002373.XSHE', u'600455.XSHG', u'300211.XSHE',\n       u'300235.XSHE', u'300013.XSHE', u'600892.XSHG', u'300237.XSHE'],\n      dtype='object', name=u'secID')\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2013-03-01 00:00:00 [INFO] Index([u'300242.XSHE', u'300184.XSHE', u'300116.XSHE', u'600455.XSHG',\n       u'600385.XSHG', u'002373.XSHE', u'300097.XSHE', u'300023.XSHE',\n       u'000555.XSHE', u'002175.XSHE', u'300282.XSHE', u'000004.XSHE',\n       u'300211.XSHE', u'600892.XSHG', u'002034.XSHE', u'002112.XSHE',\n       u'300013.XSHE', u'600768.XSHG', u'600753.XSHG', u'300235.XSHE'],\n      dtype='object', name=u'secID')\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2013-04-01 00:00:00 [INFO] Index([u'300242.XSHE', u'300023.XSHE', u'002373.XSHE', u'300184.XSHE',\n       u'300097.XSHE', u'300268.XSHE', u'300061.XSHE', u'600455.XSHG',\n       u'002175.XSHE', u'000004.XSHE', u'300282.XSHE', u'300116.XSHE',\n       u'300013.XSHE', u'300247.XSHE', u'300235.XSHE', u'000555.XSHE',\n       u'300237.XSHE', u'002058.XSHE', u'600768.XSHG', u'002112.XSHE'],\n      dtype='object', name=u'secID')\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2013-05-02 00:00:00 [INFO] Index([u'300242.XSHE', u'300023.XSHE', u'600455.XSHG', u'300061.XSHE',\n       u'300184.XSHE', u'300097.XSHE', u'300282.XSHE', u'002175.XSHE',\n       u'300211.XSHE', u'300243.XSHE', u'002034.XSHE', u'300235.XSHE',\n       u'002058.XSHE', u'002373.XSHE', u'600768.XSHG', u'300321.XSHE',\n       u'300173.XSHE', u'300109.XSHE', u'600892.XSHG', u'300247.XSHE'],\n      dtype='object', name=u'secID')\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2013-06-03 00:00:00 [INFO] Index([u'300242.XSHE', u'300023.XSHE', u'300184.XSHE', u'600892.XSHG',\n       u'600768.XSHG', u'600634.XSHG', u'002058.XSHE', u'300211.XSHE',\n       u'300321.XSHE', u'300173.XSHE', u'300243.XSHE', u'300097.XSHE',\n       u'300061.XSHE', u'600984.XSHG', u'002373.XSHE', u'300237.XSHE',\n       u'300092.XSHE', u'000023.XSHE', u'600234.XSHG', u'002113.XSHE'],\n      dtype='object', name=u'secID')\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2013-07-01 00:00:00 [INFO] Index([u'300184.XSHE', u'300242.XSHE', u'600768.XSHG', u'300023.XSHE',\n       u'300061.XSHE', u'300321.XSHE', u'300173.XSHE', u'002113.XSHE',\n       u'300116.XSHE', u'300243.XSHE', u'002058.XSHE', u'300247.XSHE',\n       u'600634.XSHG', u'000711.XSHE', u'300065.XSHE', u'002125.XSHE',\n       u'300211.XSHE', u'600137.XSHG', u'300109.XSHE', u'002112.XSHE'],\n      dtype='object', name=u'secID')\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2013-08-01 00:00:00 [INFO] Index([u'600455.XSHG', u'600768.XSHG', u'600634.XSHG', u'300092.XSHE',\n       u'002058.XSHE', u'300321.XSHE', u'300243.XSHE', u'000004.XSHE',\n       u'300242.XSHE', u'300173.XSHE', u'600892.XSHG', u'000038.XSHE',\n       u'600137.XSHG', u'000546.XSHE', u'000711.XSHE', u'002113.XSHE',\n       u'002125.XSHE', u'300063.XSHE', u'300108.XSHE', u'600148.XSHG'],\n      dtype='object', name=u'secID')\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2013-09-02 00:00:00 [INFO] Index([u'600455.XSHG', u'600634.XSHG', u'300321.XSHE', u'300092.XSHE',\n       u'300243.XSHE', u'600768.XSHG', u'002058.XSHE', u'600892.XSHG',\n       u'300247.XSHE', u'300023.XSHE', u'300108.XSHE', u'300063.XSHE',\n       u'300095.XSHE', u'000038.XSHE', u'300087.XSHE', u'002633.XSHE',\n       u'300116.XSHE', u'300061.XSHE', u'300280.XSHE', u'300329.XSHE'],\n      dtype='object', name=u'secID')\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2013-10-08 00:00:00 [INFO] Index([u'300242.XSHE', u'600455.XSHG', u'600634.XSHG', u'300092.XSHE',\n       u'300321.XSHE', u'300173.XSHE', u'300243.XSHE', u'600768.XSHG',\n       u'600892.XSHG', u'300023.XSHE', u'300063.XSHE', u'300283.XSHE',\n       u'300108.XSHE', u'002058.XSHE', u'000803.XSHE', u'300280.XSHE',\n       u'600137.XSHG', u'600603.XSHG', u'600520.XSHG', u'300095.XSHE'],\n      dtype='object', name=u'secID')\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2013-11-01 00:00:00 [INFO] Index([u'600455.XSHG', u'300092.XSHE', u'600892.XSHG', u'300242.XSHE',\n       u'600768.XSHG', u'300243.XSHE', u'300023.XSHE', u'300173.XSHE',\n       u'300063.XSHE', u'300108.XSHE', u'300061.XSHE', u'300329.XSHE',\n       u'000711.XSHE', u'000004.XSHE', u'600137.XSHG', u'300095.XSHE',\n       u'300116.XSHE', u'300192.XSHE', u'600520.XSHG', u'002058.XSHE'],\n      dtype='object', name=u'secID')\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2013-12-02 00:00:00 [INFO] Index([u'600892.XSHG', u'600768.XSHG', u'300092.XSHE', u'600634.XSHG',\n       u'600455.XSHG', u'000004.XSHE', u'600137.XSHG', u'002058.XSHE',\n       u'300242.XSHE', u'300023.XSHE', u'000803.XSHE', u'600520.XSHG',\n       u'000023.XSHE', u'300173.XSHE', u'600136.XSHG', u'000711.XSHE',\n       u'300063.XSHE', u'600265.XSHG', u'002066.XSHE', u'000923.XSHE'],\n      dtype='object', name=u'secID')\n"
      },
      {
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 3,
       "text": "'{\"information\": 3.52245, \"benchmark_cumulative_return\": {\"1387238400000\": -0.0660219188, \"1385337600000\": -0.0532392636, \"1368748800000\": 0.0273885729, \"1385510400000\": -0.0429933213, \"1388361600000\": -0.0885828098, \"1359936000000\": 0.0892130244, \"1385683200000\": -0.0332983214, \"1361491200000\": 0.0291920173, \"1375660800000\": -0.0969579262, \"1362096000000\": 0.057825165, \"1377475200000\": -0.0742503815, \"1377043200000\": -0.0849640302, \"1361145600000\": 0.085027448, \"1384214400000\": -0.0725143186, \"1370304000000\": 0.0169325591, \"1371081600000\": -0.0487564161, \"1370476800000\": 0.0019421709, \"1378080000000\": -0.0803067837, \"1380153600000\": -0.0549000178, \"1373500800000\": -0.0777898888, \"1366848000000\": -0.0218276224, \"1379980800000\": -0.0313363325, \"1357516800000\": 0.0051685527, \"1378166400000\": -0.0667670782, \"1387152000000\": -0.0614479082, \"1369267200000\": 0.023742048, \"1374192000000\": -0.1317782754, \"1364256000000\": 0.0206504291, \"1376438400000\": -0.068915357, \"1366070400000\": -0.0251134585, \"1366934400000\": -0.0299807765, \"1384300800000\": -0.0930775481, \"1386806400000\": -0.0447650568, \"1371427200000\": -0.0472106066, \"1377648000000\": -0.0772468737, \"1383868800000\": -0.0852177015, \"1376870400000\": -0.0759111358, \"1363132800000\": 0.0017994808, \"1382659200000\": -0.0611942369, \"1366675200000\": -0.0291246358, \"1385078400000\": -0.0495412117, \"1359417600000\": 0.0606115856, \"1365984000000\": -0.0341386076, \"1362355200000\": 0.0090251491, \"1380499200000\": -0.0451495273, \"1375228800000\": -0.1307715175, \"1374710400000\": -0.1130700172, \"1380240000000\": -0.0507263323, \"1363910400000\": 0.0377970233, \"1358812800000\": 0.0293109257, \"1378339200000\": -0.0718246497, \"1384819200000\": -0.0439128798, \"1361232000000\": 0.0644721457, \"1386201600000\": -0.0217007868, \"1381276800000\": -0.0274955905, \"1361404800000\": 0.0347212588, \"1365379200000\": -0.020075705, \"1378944000000\": -0.0061396381, \"1365465600000\": -0.0132860342, \"1378771200000\": -0.019049129, \"1369008000000\": 0.0343486791, \"1375920000000\": -0.0975722864, \"1357603200000\": 0.0009433401, \"1375315200000\": -0.1100259617, \"1367539200000\": -0.0119066965, \"1374624000000\": -0.108523752, \"1386633600000\": -0.0275986444, \"1363824000000\": 0.0364811035, \"1368576000000\": -0.0063497097, \"1358380800000\": 0.0118155334, \"1366588800000\": 0.00305991, \"1381449600000\": -0.0215779147, \"1382054400000\": -0.0384074199, \"1361750400000\": 0.0325055986, \"1377734400000\": -0.0811113974, \"1372118400000\": -0.1417110922, \"1386720000000\": -0.0436750629, \"1385942400000\": -0.0412850037, \"1358899200000\": 0.0334965021, \"1382486400000\": -0.0414039121, \"1372204800000\": -0.1405695713, \"1363046400000\": 0.012949127, \"1364860800000\": -0.0144909729, \"1374451200000\": -0.1271368834, \"1381881600000\": -0.0402623912, \"1358294400000\": 0.0214590063, \"1378425600000\": -0.0654670128, \"1368057600000\": 0.0019183892, \"1364515200000\": -0.0110465923, \"1368662400000\": 0.0117957153, \"1381968000000\": -0.0434491369, \"1381708800000\": -0.0199805783, \"1375401600000\": -0.109272875, \"1365724800000\": -0.0241146277, \"1364342400000\": 0.0240115738, \"1387411200000\": -0.0755227016, \"1386288000000\": -0.0280068967, \"1368144000000\": 0.0070909055, \"1388448000000\": -0.0764660417, \"1386028800000\": -0.0317762936, \"1369353600000\": 0.029441725, \"1367798400000\": 0.001200975, \"1358726400000\": 0.0348599853, \"1359590400000\": 0.0649755247, \"1369872000000\": 0.0441427694, \"1370390400000\": 0.0148992251, \"1379376000000\": -0.0379040409, \"1383004800000\": -0.0598109356, \"1373932800000\": -0.0812937236, \"1358208000000\": 0.0288987098, \"1364947200000\": -0.0156166393, \"1370563200000\": -0.0153748588, \"1371686400000\": -0.0798588953, \"1376352000000\": -0.0649557066, \"1387497600000\": -0.0970332349, \"1384732800000\": -0.0372777899, \"1362528000000\": 0.0504369884, \"1379462400000\": -0.0358469252, \"1383264000000\": -0.0546939099, \"1358121600000\": 0.0217126776, \"1373587200000\": -0.098131156, \"1363564800000\": -0.0081095543, \"1360195200000\": 0.0939059434, \"1377820800000\": -0.0828553875, \"1357862400000\": -0.0157434749, \"1381363200000\": -0.0371113181, \"1360108800000\": 0.100235835, \"1383696000000\": -0.0671356943, \"1357689600000\": 0.0012604293, \"1362441600000\": 0.0395806496, \"1387843200000\": -0.0930260211, \"1361836800000\": 0.0176975366, \"1367971200000\": 0.0078677738, \"1375142400000\": -0.1322103094, \"1386892800000\": -0.0461007947, \"1372636800000\": -0.122725381, \"1384128000000\": -0.082070592, \"1380067200000\": -0.0372262629, \"1366329600000\": 0.0043124121, \"1370217600000\": 0.0315781129, \"1373846400000\": -0.0854753364, \"1386115200000\": -0.0189500386, \"1369612800000\": 0.0303771379, \"1371513600000\": -0.0413008581, \"1366761600000\": -0.0108484116, \"1362614400000\": 0.0382607662, \"1385596800000\": -0.0330644682, \"1375056000000\": -0.1375294794, \"1362700800000\": 0.0332864306, \"1359504000000\": 0.065700866, \"1386547200000\": -0.0285697299, \"1381795200000\": -0.0219703125, \"1358985600000\": 0.0237024119, \"1358467200000\": 0.0287322381, \"1357776000000\": 0.0030202739, \"1368403200000\": 0.0030995462, \"1379289600000\": -0.0176618641, \"1387756800000\": -0.0944727402, \"1376265600000\": -0.0674448562, \"1371772800000\": -0.0814760499, \"1384473600000\": -0.0682613607, \"1374537600000\": -0.1019045165, \"1363305600000\": 0.0067064349, \"1381190400000\": -0.0321607642, \"1364774400000\": -0.0117957153, \"1387324800000\": -0.0656850116, \"1385424000000\": -0.0537188609, \"1372896000000\": -0.1192928913, \"1376524800000\": -0.0798152956, \"1369958400000\": 0.0330882499, \"1372377600000\": -0.1277512436, \"1368489600000\": -0.0117362611, \"1379030400000\": -0.0134961057, \"1360022400000\": 0.0985869716, \"1375833600000\": -0.0960502586, \"1363651200000\": 0.000852177, \"1384992000000\": -0.044772984, \"1377129600000\": -0.0868110743, \"1359676800000\": 0.0873461622, \"1367452800000\": -0.0290572544, \"1383782400000\": -0.0722963198, \"1367884800000\": 0.0027705662, \"1372032000000\": -0.1394161597, \"1362960000000\": 0.0275154085, \"1374105600000\": -0.1100378525, \"1382572800000\": -0.0485304901, \"1366243200000\": -0.0230285975, \"1382400000000\": -0.0305436097, \"1383177600000\": -0.0591490121, \"1360281600000\": 0.0986067897, \"1372982400000\": -0.1173626112, \"1383091200000\": -0.0457718147, \"1357257600000\": 0.0005786876, \"1369699200000\": 0.0481222379, \"1363737600000\": 0.0345706415, \"1378857600000\": -0.0158782378, \"1369180800000\": 0.0376860421, \"1388016000000\": -0.1021106245, \"1374796800000\": -0.1184882776, \"1369094400000\": 0.0364256129, \"1359072000000\": 0.0193107275, \"1366156800000\": -0.0255573832, \"1373414400000\": -0.1184644959, \"1376611200000\": -0.0867278384, \"1384387200000\": -0.0865851483, \"1364428800000\": -0.0093739472, \"1371168000000\": -0.0420856537, \"1382918400000\": -0.0622287402, \"1372723200000\": -0.1192928913, \"1364169600000\": 0.0357319804, \"1383609600000\": -0.05516558, \"1378684800000\": -0.0326363979, \"1377561600000\": -0.0721655205, \"1373328000000\": -0.142801086, \"1365638400000\": -0.0178640084, \"1382313600000\": -0.0204641392, \"1377216000000\": -0.0935492182, \"1373241600000\": -0.1424245427, \"1383523200000\": -0.0564814998, \"1375747200000\": -0.0908896332, \"1365552000000\": -0.0149190432, \"1379894400000\": -0.0200796686, \"1372291200000\": -0.1435660635, \"1363219200000\": 0.0044868111, \"1376956800000\": -0.083426148, \"1371600000000\": -0.0484313998, \"1362009600000\": 0.0596048277, \"1372809600000\": -0.1264868507, \"1361318400000\": 0.0712221804, \"1374019200000\": -0.0951703363, \"1384905600000\": -0.0388830536, \"1387929600000\": -0.0863433679, \"1369785600000\": 0.0474087873, \"1376006400000\": -0.0939138707, \"1378252800000\": -0.0682732516, \"1361923200000\": 0.0284310034, \"1388102400000\": -0.086989437, \"1359331200000\": 0.0510949484}, \"benchmark_annualized_return\": -0.08016, \"turnover_rate\": 3.02017, \"max_drawdown\": 0.10866, \"beta\": 0.61747, \"sharpe\": 3.60703, \"alpha\": 0.88856, \"volatility\": 0.22644, \"annualized_return\": 0.85287, \"cumulative_return\": {\"1387238400000\": 0.7962314134, \"1385337600000\": 0.8366843189, \"1368748800000\": 0.2303839029, \"1385510400000\": 0.8903482489, \"1388361600000\": 0.8080554934, \"1359936000000\": 0.0285203907, \"1385683200000\": 0.9421601189, \"1361491200000\": 0.0777947407, \"1375660800000\": 0.4451219523, \"1362096000000\": 0.1326407381, \"1377475200000\": 0.5474132023, \"1377043200000\": 0.5268110023, \"1361145600000\": 0.0755244907, \"1384214400000\": 0.7382272889, \"1370304000000\": 0.2970080751, \"1371081600000\": 0.2570032051, \"1370476800000\": 0.2893791151, \"1378080000000\": 0.5454903857, \"1380153600000\": 0.6470746957, \"1373500800000\": 0.2886586136, \"1366848000000\": 0.1243055217, \"1379980800000\": 0.6416632357, \"1357516800000\": -0.0026895068, \"1378166400000\": 0.5590942257, \"1387152000000\": 0.8048432934, \"1369267200000\": 0.2795170929, \"1374192000000\": 0.3278267536, \"1364256000000\": 0.1237932181, \"1376438400000\": 0.4972210023, \"1366070400000\": 0.0839412017, \"1366934400000\": 0.1044233817, \"1384300800000\": 0.7024324489, \"1386806400000\": 0.8251066534, \"1371427200000\": 0.3004494851, \"1377648000000\": 0.5383159223, \"1383868800000\": 0.6847891889, \"1376870400000\": 0.4857940223, \"1363132800000\": 0.1058584481, \"1382659200000\": 0.7123283609, \"1366675200000\": 0.1040767117, \"1385078400000\": 0.8443253989, \"1359417600000\": 0.0450086732, \"1365984000000\": 0.0746028817, \"1362355200000\": 0.0962558781, \"1380499200000\": 0.6451653757, \"1375228800000\": 0.3896413336, \"1374710400000\": 0.3497972336, \"1380240000000\": 0.6266483357, \"1363910400000\": 0.1394984581, \"1358812800000\": 0.0363773632, \"1378339200000\": 0.5589955057, \"1384819200000\": 0.8449628489, \"1361232000000\": 0.0638653507, \"1386201600000\": 0.7939032634, \"1381276800000\": 0.6742152109, \"1361404800000\": 0.0617750907, \"1365379200000\": 0.0765064417, \"1378944000000\": 0.5592001057, \"1365465600000\": 0.0832859717, \"1378771200000\": 0.5746317757, \"1369008000000\": 0.2490238329, \"1375920000000\": 0.4522850223, \"1357603200000\": 0.0062559332, \"1375315200000\": 0.4176473823, \"1367539200000\": 0.1254941729, \"1374624000000\": 0.3833535436, \"1386633600000\": 0.8275621534, \"1363824000000\": 0.1303830581, \"1368576000000\": 0.2258648529, \"1358380800000\": 0.0384654532, \"1366588800000\": 0.1276415317, \"1381449600000\": 0.6739996809, \"1382054400000\": 0.6733036509, \"1361750400000\": 0.0967671007, \"1377734400000\": 0.5535837123, \"1372118400000\": 0.1919011451, \"1386720000000\": 0.8105420434, \"1385942400000\": 0.7723784734, \"1358899200000\": 0.0354605932, \"1382486400000\": 0.7348712509, \"1372204800000\": 0.2184068051, \"1363046400000\": 0.1090759981, \"1364860800000\": 0.0950085917, \"1374451200000\": 0.3513588536, \"1381881600000\": 0.6493798709, \"1358294400000\": 0.0465755332, \"1378425600000\": 0.5660297657, \"1368057600000\": 0.1877198429, \"1364515200000\": 0.1008940481, \"1368662400000\": 0.2165907129, \"1381968000000\": 0.6517805909, \"1381708800000\": 0.6908216709, \"1375401600000\": 0.4275285723, \"1365724800000\": 0.0816665617, \"1364342400000\": 0.1309406681, \"1387411200000\": 0.7700822234, \"1386288000000\": 0.7941915134, \"1368144000000\": 0.1999092829, \"1388448000000\": 0.7988188234, \"1386028800000\": 0.7804738734, \"1369353600000\": 0.3105404329, \"1367798400000\": 0.1483386029, \"1358726400000\": 0.0581391932, \"1359590400000\": 0.0395116832, \"1369872000000\": 0.3341617729, \"1370390400000\": 0.3027316051, \"1379376000000\": 0.5834572757, \"1383004800000\": 0.6706319409, \"1373932800000\": 0.3255883836, \"1358208000000\": 0.0529785032, \"1364947200000\": 0.0806802217, \"1370563200000\": 0.2773790651, \"1371686400000\": 0.2790227951, \"1376352000000\": 0.4902250123, \"1387497600000\": 0.7497545234, \"1384732800000\": 0.8334957989, \"1362528000000\": 0.1429572081, \"1379462400000\": 0.6029429857, \"1383264000000\": 0.6499954889, \"1358121600000\": 0.0402975632, \"1373587200000\": 0.2928217036, \"1363564800000\": 0.0960531181, \"1360195200000\": 0.0540153407, \"1377820800000\": 0.5353448523, \"1357862400000\": 0.0114805432, \"1381363200000\": 0.6597155409, \"1360108800000\": 0.0457585107, \"1383696000000\": 0.7071420989, \"1357689600000\": 0.0115946532, \"1362441600000\": 0.1224681881, \"1387843200000\": 0.7576760434, \"1361836800000\": 0.1090557507, \"1367971200000\": 0.1877926229, \"1375142400000\": 0.3774271436, \"1386892800000\": 0.8314595534, \"1372636800000\": 0.2262009936, \"1384128000000\": 0.7061303089, \"1380067200000\": 0.6416410557, \"1366329600000\": 0.1113754817, \"1370217600000\": 0.3219427651, \"1373846400000\": 0.3142654936, \"1386115200000\": 0.7954319834, \"1369612800000\": 0.3196989929, \"1371513600000\": 0.3045647951, \"1366761600000\": 0.1367366317, \"1362614400000\": 0.1374435881, \"1385596800000\": 0.9130730189, \"1375056000000\": 0.3656397336, \"1362700800000\": 0.1341186981, \"1359504000000\": 0.0474071432, \"1386547200000\": 0.8193114934, \"1381795200000\": 0.6883066209, \"1358985600000\": 0.0115820832, \"1358467200000\": 0.0515664232, \"1357776000000\": 0.0169269832, \"1368403200000\": 0.2178917629, \"1379289600000\": 0.5884875757, \"1387756800000\": 0.7430736534, \"1376265600000\": 0.4775231323, \"1371772800000\": 0.2697727551, \"1384473600000\": 0.7943152889, \"1374537600000\": 0.3738688736, \"1363305600000\": 0.1046209981, \"1381190400000\": 0.6551198209, \"1364774400000\": 0.1069397917, \"1387324800000\": 0.7924258134, \"1385424000000\": 0.8827744589, \"1372896000000\": 0.2707987836, \"1376524800000\": 0.4873578423, \"1369958400000\": 0.3372025129, \"1372377600000\": 0.2043871951, \"1368489600000\": 0.2086165429, \"1379030400000\": 0.5785239857, \"1360022400000\": 0.0390255707, \"1375833600000\": 0.4445410823, \"1363651200000\": 0.1012248781, \"1384992000000\": 0.8363631089, \"1377129600000\": 0.5272943523, \"1359676800000\": 0.0401295507, \"1367452800000\": 0.1081855129, \"1383782400000\": 0.6896778989, \"1367884800000\": 0.1569732029, \"1372032000000\": 0.2018365151, \"1362960000000\": 0.1414058381, \"1374105600000\": 0.3452351036, \"1382572800000\": 0.7432176309, \"1366243200000\": 0.0960705817, \"1382400000000\": 0.7421263209, \"1383177600000\": 0.6710150709, \"1360281600000\": 0.0636737807, \"1372982400000\": 0.2648498336, \"1383091200000\": 0.6945018809, \"1357257600000\": -0.0164435268, \"1369699200000\": 0.3062321029, \"1363737600000\": 0.1202777881, \"1378857600000\": 0.5662612257, \"1369180800000\": 0.2684277429, \"1388016000000\": 0.7619571834, \"1374796800000\": 0.3653206936, \"1369094400000\": 0.2774367829, \"1359072000000\": 0.0105674732, \"1366156800000\": 0.0909556717, \"1373414400000\": 0.2678380636, \"1376611200000\": 0.4606947223, \"1384387200000\": 0.7496246689, \"1364428800000\": 0.1053224381, \"1371168000000\": 0.2807008751, \"1382918400000\": 0.7204932509, \"1372723200000\": 0.2460699436, \"1364169600000\": 0.1399236981, \"1383609600000\": 0.6922266189, \"1378684800000\": 0.5721724157, \"1377561600000\": 0.5501779623, \"1373328000000\": 0.2481636936, \"1365638400000\": 0.0860815317, \"1382313600000\": 0.7273484009, \"1377216000000\": 0.5231215923, \"1373241600000\": 0.2190900736, \"1383523200000\": 0.6707845089, \"1375747200000\": 0.4471341323, \"1365552000000\": 0.0812607217, \"1379894400000\": 0.6386525457, \"1372291200000\": 0.2178782251, \"1363219200000\": 0.1075202081, \"1376956800000\": 0.5026299123, \"1371600000000\": 0.3040757151, \"1362009600000\": 0.1159086707, \"1372809600000\": 0.2574173536, \"1361318400000\": 0.0793410607, \"1374019200000\": 0.3322675536, \"1384905600000\": 0.8700446689, \"1387929600000\": 0.7844516434, \"1369785600000\": 0.3133729229, \"1376006400000\": 0.4613733323, \"1378252800000\": 0.5518750257, \"1361923200000\": 0.1030567307, \"1388102400000\": 0.7952529934, \"1359331200000\": 0.0382278332}}'"
      }
     ],
     "trading_days": "",
     "trusted": true
    },
    {
     "cell_type": "markdown",
     "id": "C10AC98EE2E640DB8F2E59E1737BEA6E",
     "metadata": {},
     "source": [
      "\u58f0\u660e\uff1a\u672c\u8d44\u6599\u4ec5\u9650\u5185\u90e8\u7814\u7a76\u548c\u4ea4\u6d41\u4f7f\u7528\uff0c\u5207\u52ff\u5916\u4f20\u3002"
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "2A4E51BF67E54E3884D80F6B2B12441A",
     "input": [],
     "language": "python",
     "metadata": {},
     "outputs": []
    }
   ],
   "metadata": {}
  }
 ]
}






aqf10.7.nb

{
 "metadata": {
  "signature": "sha256:df8365ee5d7379e4158d6fad3c06bf85e3253f6c5820642b189f4f722752fc8c"
 },
 "nbformat": 3,
 "nbformat_minor": 0,
 "original_thread": "59bf27b66b222e01110c9cf4",
 "worksheets": [
  {
   "cells": [
    {
     "cell_type": "strategy",
     "collapsed": false,
     "has_detail": true,
     "id": "DE6F3A7663534FB0A58A77F0C5E46483",
     "input": "start = '2013-01-01'                       # \u56de\u6d4b\u8d77\u59cb\u65f6\u95f4\nend = '2014-01-01'                         # \u56de\u6d4b\u7ed3\u675f\u65f6\u95f4\nuniverse = DynamicUniverse('A')        # \u8bc1\u5238\u6c60\uff0c\u652f\u6301\u80a1\u7968\u548c\u57fa\u91d1\u3001\u671f\u8d27\nbenchmark = 'HS300'                        # \u7b56\u7565\u53c2\u8003\u57fa\u51c6\nfreq = 'd'                                 # 'd'\u8868\u793a\u4f7f\u7528\u65e5\u9891\u7387\u56de\u6d4b\uff0c'm'\u8868\u793a\u4f7f\u7528\u5206\u949f\u9891\u7387\u56de\u6d4b\nrefresh_rate = Monthly(1)                           # \u6267\u884chandle_data\u7684\u65f6\u95f4\u95f4\u9694\n\naccounts = {\n    'self_account': AccountConfig(account_type='security', capital_base=10000000)\n}\n\ndef initialize(context):                   # \u521d\u59cb\u5316\u7b56\u7565\u8fd0\u884c\u73af\u5883\n    pass\n\ndef handle_data(context):                  # \u6838\u5fc3\u7b56\u7565\u903b\u8f91\n    # \u83b7\u53d6\u8d26\u6237\u5bf9\u8c61\n    account = context.get_account('self_account')\n    # \u83b7\u53d6\u5f53\u65f6\u5e02\u503c\u6570\u636e\n    universe = context.get_universe(exclude_halt=True)\n    \n    lcap_data = DataAPI.MktStockFactorsOneDayGet(tradeDate=context.previous_date,secID=universe,ticker=u\"\",field=['secID', 'LCAP'],pandas=\"1\")\n    lcap_data.set_index('secID',inplace=True)\n    # \u5bf9\u5e02\u503c\u6570\u636e\u8fdb\u884c\u6392\u5e8f\n    lcap_data.sort_values(by='LCAP',inplace=True)\n    # \u751f\u6210\u5f85\u4e70\u5165\u80a1\u7968\u6c60(\u5e02\u503c\u6700\u5c0f\u768450\u652f\u80a1\u7968)\n    buy_list = lcap_data[:20].index\n    log.info(buy_list)\n    \n    position = account.get_positions()\n    \n    # \u6e05\u7a7a\u6240\u6709\u80a1\u7968\u540e\u4e70\u5165\u7b5b\u9009\u540e\u7684\u80a1\u7968\n    account.close_all_positions()\n    for stock in buy_list:\n        account.order_pct(stock, 0.05)",
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2013-01-04 00:00:00"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": " [INFO] Index([u'000555.XSHE', u'000004.XSHE', u'300242.XSHE', u'300116.XSHE',\n       u'300184.XSHE', u'600455.XSHG', u'002175.XSHE', u'300097.XSHE',\n       u'002373.XSHE', u'600385.XSHG', u'300061.XSHE', u'600634.XSHG',\n       u'600265.XSHG', u'300023.XSHE', u'002289.XSHE', u'600892.XSHG',\n       u'300282.XSHE', u'300247.XSHE', u'002112.XSHE', u'002034.XSHE'],\n      dtype='object', name=u'secID')\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2013-02-01 00:00:00 [INFO] Index([u'000555.XSHE', u'300242.XSHE', u'300184.XSHE', u'600385.XSHG',\n       u'300116.XSHE', u'300097.XSHE', u'300061.XSHE', u'300247.XSHE',\n       u'002175.XSHE', u'000004.XSHE', u'300023.XSHE', u'600265.XSHG',\n       u'300282.XSHE', u'002373.XSHE', u'600455.XSHG', u'300211.XSHE',\n       u'300235.XSHE', u'300013.XSHE', u'600892.XSHG', u'300237.XSHE'],\n      dtype='object', name=u'secID')\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2013-03-01 00:00:00 [INFO] Index([u'300242.XSHE', u'300184.XSHE', u'300116.XSHE', u'600455.XSHG',\n       u'600385.XSHG', u'002373.XSHE', u'300097.XSHE', u'300023.XSHE',\n       u'000555.XSHE', u'002175.XSHE', u'300282.XSHE', u'000004.XSHE',\n       u'300211.XSHE', u'600892.XSHG', u'002034.XSHE', u'002112.XSHE',\n       u'300013.XSHE', u'600768.XSHG', u'600753.XSHG', u'300235.XSHE'],\n      dtype='object', name=u'secID')\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2013-04-01 00:00:00 [INFO] Index([u'300242.XSHE', u'300023.XSHE', u'002373.XSHE', u'300184.XSHE',\n       u'300097.XSHE', u'300268.XSHE', u'300061.XSHE', u'600455.XSHG',\n       u'002175.XSHE', u'000004.XSHE', u'300282.XSHE', u'300116.XSHE',\n       u'300013.XSHE', u'300247.XSHE', u'300235.XSHE', u'000555.XSHE',\n       u'300237.XSHE', u'002058.XSHE', u'600768.XSHG', u'002112.XSHE'],\n      dtype='object', name=u'secID')\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2013-05-02 00:00:00 [INFO] Index([u'300242.XSHE', u'300023.XSHE', u'600455.XSHG', u'300061.XSHE',\n       u'300184.XSHE', u'300097.XSHE', u'300282.XSHE', u'002175.XSHE',\n       u'300211.XSHE', u'300243.XSHE', u'002034.XSHE', u'300235.XSHE',\n       u'002058.XSHE', u'002373.XSHE', u'600768.XSHG', u'300321.XSHE',\n       u'300173.XSHE', u'300109.XSHE', u'600892.XSHG', u'300247.XSHE'],\n      dtype='object', name=u'secID')\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2013-06-03 00:00:00 [INFO] Index([u'300242.XSHE', u'300023.XSHE', u'300184.XSHE', u'600892.XSHG',\n       u'600768.XSHG', u'600634.XSHG', u'002058.XSHE', u'300211.XSHE',\n       u'300321.XSHE', u'300173.XSHE', u'300243.XSHE', u'300097.XSHE',\n       u'300061.XSHE', u'600984.XSHG', u'002373.XSHE', u'300237.XSHE',\n       u'300092.XSHE', u'000023.XSHE', u'600234.XSHG', u'002113.XSHE'],\n      dtype='object', name=u'secID')\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2013-07-01 00:00:00 [INFO] Index([u'300184.XSHE', u'300242.XSHE', u'600768.XSHG', u'300023.XSHE',\n       u'300061.XSHE', u'300321.XSHE', u'300173.XSHE', u'002113.XSHE',\n       u'300116.XSHE', u'300243.XSHE', u'002058.XSHE', u'300247.XSHE',\n       u'600634.XSHG', u'000711.XSHE', u'300065.XSHE', u'002125.XSHE',\n       u'300211.XSHE', u'600137.XSHG', u'300109.XSHE', u'002112.XSHE'],\n      dtype='object', name=u'secID')\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2013-08-01 00:00:00 [INFO] Index([u'600455.XSHG', u'600768.XSHG', u'600634.XSHG', u'300092.XSHE',\n       u'002058.XSHE', u'300321.XSHE', u'300243.XSHE', u'000004.XSHE',\n       u'300242.XSHE', u'300173.XSHE', u'600892.XSHG', u'000038.XSHE',\n       u'600137.XSHG', u'000546.XSHE', u'000711.XSHE', u'002113.XSHE',\n       u'002125.XSHE', u'300063.XSHE', u'300108.XSHE', u'600148.XSHG'],\n      dtype='object', name=u'secID')\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2013-09-02 00:00:00 [INFO] Index([u'600455.XSHG', u'600634.XSHG', u'300321.XSHE', u'300092.XSHE',\n       u'300243.XSHE', u'600768.XSHG', u'002058.XSHE', u'600892.XSHG',\n       u'300247.XSHE', u'300023.XSHE', u'300108.XSHE', u'300063.XSHE',\n       u'300095.XSHE', u'000038.XSHE', u'300087.XSHE', u'002633.XSHE',\n       u'300116.XSHE', u'300061.XSHE', u'300280.XSHE', u'300329.XSHE'],\n      dtype='object', name=u'secID')\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2013-10-08 00:00:00 [INFO] Index([u'300242.XSHE', u'600455.XSHG', u'600634.XSHG', u'300092.XSHE',\n       u'300321.XSHE', u'300173.XSHE', u'300243.XSHE', u'600768.XSHG',\n       u'600892.XSHG', u'300023.XSHE', u'300063.XSHE', u'300283.XSHE',\n       u'300108.XSHE', u'002058.XSHE', u'000803.XSHE', u'300280.XSHE',\n       u'600137.XSHG', u'600603.XSHG', u'600520.XSHG', u'300095.XSHE'],\n      dtype='object', name=u'secID')\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2013-11-01 00:00:00 [INFO] Index([u'600455.XSHG', u'300092.XSHE', u'600892.XSHG', u'300242.XSHE',\n       u'600768.XSHG', u'300243.XSHE', u'300023.XSHE', u'300173.XSHE',\n       u'300063.XSHE', u'300108.XSHE', u'300061.XSHE', u'300329.XSHE',\n       u'000711.XSHE', u'000004.XSHE', u'600137.XSHG', u'300095.XSHE',\n       u'300116.XSHE', u'300192.XSHE', u'600520.XSHG', u'002058.XSHE'],\n      dtype='object', name=u'secID')\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "2013-12-02 00:00:00 [INFO] Index([u'600892.XSHG', u'600768.XSHG', u'300092.XSHE', u'600634.XSHG',\n       u'600455.XSHG', u'000004.XSHE', u'600137.XSHG', u'002058.XSHE',\n       u'300242.XSHE', u'300023.XSHE', u'000803.XSHE', u'600520.XSHG',\n       u'000023.XSHE', u'300173.XSHE', u'600136.XSHG', u'000711.XSHE',\n       u'300063.XSHE', u'600265.XSHG', u'002066.XSHE', u'000923.XSHE'],\n      dtype='object', name=u'secID')\n"
      },
      {
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 3,
       "text": "'{\"information\": 3.52245, \"benchmark_cumulative_return\": {\"1387238400000\": -0.0660219188, \"1385337600000\": -0.0532392636, \"1368748800000\": 0.0273885729, \"1385510400000\": -0.0429933213, \"1388361600000\": -0.0885828098, \"1359936000000\": 0.0892130244, \"1385683200000\": -0.0332983214, \"1361491200000\": 0.0291920173, \"1375660800000\": -0.0969579262, \"1362096000000\": 0.057825165, \"1377475200000\": -0.0742503815, \"1377043200000\": -0.0849640302, \"1361145600000\": 0.085027448, \"1384214400000\": -0.0725143186, \"1370304000000\": 0.0169325591, \"1371081600000\": -0.0487564161, \"1370476800000\": 0.0019421709, \"1378080000000\": -0.0803067837, \"1380153600000\": -0.0549000178, \"1373500800000\": -0.0777898888, \"1366848000000\": -0.0218276224, \"1379980800000\": -0.0313363325, \"1357516800000\": 0.0051685527, \"1378166400000\": -0.0667670782, \"1387152000000\": -0.0614479082, \"1369267200000\": 0.023742048, \"1374192000000\": -0.1317782754, \"1364256000000\": 0.0206504291, \"1376438400000\": -0.068915357, \"1366070400000\": -0.0251134585, \"1366934400000\": -0.0299807765, \"1384300800000\": -0.0930775481, \"1386806400000\": -0.0447650568, \"1371427200000\": -0.0472106066, \"1377648000000\": -0.0772468737, \"1383868800000\": -0.0852177015, \"1376870400000\": -0.0759111358, \"1363132800000\": 0.0017994808, \"1382659200000\": -0.0611942369, \"1366675200000\": -0.0291246358, \"1385078400000\": -0.0495412117, \"1359417600000\": 0.0606115856, \"1365984000000\": -0.0341386076, \"1362355200000\": 0.0090251491, \"1380499200000\": -0.0451495273, \"1375228800000\": -0.1307715175, \"1374710400000\": -0.1130700172, \"1380240000000\": -0.0507263323, \"1363910400000\": 0.0377970233, \"1358812800000\": 0.0293109257, \"1378339200000\": -0.0718246497, \"1384819200000\": -0.0439128798, \"1361232000000\": 0.0644721457, \"1386201600000\": -0.0217007868, \"1381276800000\": -0.0274955905, \"1361404800000\": 0.0347212588, \"1365379200000\": -0.020075705, \"1378944000000\": -0.0061396381, \"1365465600000\": -0.0132860342, \"1378771200000\": -0.019049129, \"1369008000000\": 0.0343486791, \"1375920000000\": -0.0975722864, \"1357603200000\": 0.0009433401, \"1375315200000\": -0.1100259617, \"1367539200000\": -0.0119066965, \"1374624000000\": -0.108523752, \"1386633600000\": -0.0275986444, \"1363824000000\": 0.0364811035, \"1368576000000\": -0.0063497097, \"1358380800000\": 0.0118155334, \"1366588800000\": 0.00305991, \"1381449600000\": -0.0215779147, \"1382054400000\": -0.0384074199, \"1361750400000\": 0.0325055986, \"1377734400000\": -0.0811113974, \"1372118400000\": -0.1417110922, \"1386720000000\": -0.0436750629, \"1385942400000\": -0.0412850037, \"1358899200000\": 0.0334965021, \"1382486400000\": -0.0414039121, \"1372204800000\": -0.1405695713, \"1363046400000\": 0.012949127, \"1364860800000\": -0.0144909729, \"1374451200000\": -0.1271368834, \"1381881600000\": -0.0402623912, \"1358294400000\": 0.0214590063, \"1378425600000\": -0.0654670128, \"1368057600000\": 0.0019183892, \"1364515200000\": -0.0110465923, \"1368662400000\": 0.0117957153, \"1381968000000\": -0.0434491369, \"1381708800000\": -0.0199805783, \"1375401600000\": -0.109272875, \"1365724800000\": -0.0241146277, \"1364342400000\": 0.0240115738, \"1387411200000\": -0.0755227016, \"1386288000000\": -0.0280068967, \"1368144000000\": 0.0070909055, \"1388448000000\": -0.0764660417, \"1386028800000\": -0.0317762936, \"1369353600000\": 0.029441725, \"1367798400000\": 0.001200975, \"1358726400000\": 0.0348599853, \"1359590400000\": 0.0649755247, \"1369872000000\": 0.0441427694, \"1370390400000\": 0.0148992251, \"1379376000000\": -0.0379040409, \"1383004800000\": -0.0598109356, \"1373932800000\": -0.0812937236, \"1358208000000\": 0.0288987098, \"1364947200000\": -0.0156166393, \"1370563200000\": -0.0153748588, \"1371686400000\": -0.0798588953, \"1376352000000\": -0.0649557066, \"1387497600000\": -0.0970332349, \"1384732800000\": -0.0372777899, \"1362528000000\": 0.0504369884, \"1379462400000\": -0.0358469252, \"1383264000000\": -0.0546939099, \"1358121600000\": 0.0217126776, \"1373587200000\": -0.098131156, \"1363564800000\": -0.0081095543, \"1360195200000\": 0.0939059434, \"1377820800000\": -0.0828553875, \"1357862400000\": -0.0157434749, \"1381363200000\": -0.0371113181, \"1360108800000\": 0.100235835, \"1383696000000\": -0.0671356943, \"1357689600000\": 0.0012604293, \"1362441600000\": 0.0395806496, \"1387843200000\": -0.0930260211, \"1361836800000\": 0.0176975366, \"1367971200000\": 0.0078677738, \"1375142400000\": -0.1322103094, \"1386892800000\": -0.0461007947, \"1372636800000\": -0.122725381, \"1384128000000\": -0.082070592, \"1380067200000\": -0.0372262629, \"1366329600000\": 0.0043124121, \"1370217600000\": 0.0315781129, \"1373846400000\": -0.0854753364, \"1386115200000\": -0.0189500386, \"1369612800000\": 0.0303771379, \"1371513600000\": -0.0413008581, \"1366761600000\": -0.0108484116, \"1362614400000\": 0.0382607662, \"1385596800000\": -0.0330644682, \"1375056000000\": -0.1375294794, \"1362700800000\": 0.0332864306, \"1359504000000\": 0.065700866, \"1386547200000\": -0.0285697299, \"1381795200000\": -0.0219703125, \"1358985600000\": 0.0237024119, \"1358467200000\": 0.0287322381, \"1357776000000\": 0.0030202739, \"1368403200000\": 0.0030995462, \"1379289600000\": -0.0176618641, \"1387756800000\": -0.0944727402, \"1376265600000\": -0.0674448562, \"1371772800000\": -0.0814760499, \"1384473600000\": -0.0682613607, \"1374537600000\": -0.1019045165, \"1363305600000\": 0.0067064349, \"1381190400000\": -0.0321607642, \"1364774400000\": -0.0117957153, \"1387324800000\": -0.0656850116, \"1385424000000\": -0.0537188609, \"1372896000000\": -0.1192928913, \"1376524800000\": -0.0798152956, \"1369958400000\": 0.0330882499, \"1372377600000\": -0.1277512436, \"1368489600000\": -0.0117362611, \"1379030400000\": -0.0134961057, \"1360022400000\": 0.0985869716, \"1375833600000\": -0.0960502586, \"1363651200000\": 0.000852177, \"1384992000000\": -0.044772984, \"1377129600000\": -0.0868110743, \"1359676800000\": 0.0873461622, \"1367452800000\": -0.0290572544, \"1383782400000\": -0.0722963198, \"1367884800000\": 0.0027705662, \"1372032000000\": -0.1394161597, \"1362960000000\": 0.0275154085, \"1374105600000\": -0.1100378525, \"1382572800000\": -0.0485304901, \"1366243200000\": -0.0230285975, \"1382400000000\": -0.0305436097, \"1383177600000\": -0.0591490121, \"1360281600000\": 0.0986067897, \"1372982400000\": -0.1173626112, \"1383091200000\": -0.0457718147, \"1357257600000\": 0.0005786876, \"1369699200000\": 0.0481222379, \"1363737600000\": 0.0345706415, \"1378857600000\": -0.0158782378, \"1369180800000\": 0.0376860421, \"1388016000000\": -0.1021106245, \"1374796800000\": -0.1184882776, \"1369094400000\": 0.0364256129, \"1359072000000\": 0.0193107275, \"1366156800000\": -0.0255573832, \"1373414400000\": -0.1184644959, \"1376611200000\": -0.0867278384, \"1384387200000\": -0.0865851483, \"1364428800000\": -0.0093739472, \"1371168000000\": -0.0420856537, \"1382918400000\": -0.0622287402, \"1372723200000\": -0.1192928913, \"1364169600000\": 0.0357319804, \"1383609600000\": -0.05516558, \"1378684800000\": -0.0326363979, \"1377561600000\": -0.0721655205, \"1373328000000\": -0.142801086, \"1365638400000\": -0.0178640084, \"1382313600000\": -0.0204641392, \"1377216000000\": -0.0935492182, \"1373241600000\": -0.1424245427, \"1383523200000\": -0.0564814998, \"1375747200000\": -0.0908896332, \"1365552000000\": -0.0149190432, \"1379894400000\": -0.0200796686, \"1372291200000\": -0.1435660635, \"1363219200000\": 0.0044868111, \"1376956800000\": -0.083426148, \"1371600000000\": -0.0484313998, \"1362009600000\": 0.0596048277, \"1372809600000\": -0.1264868507, \"1361318400000\": 0.0712221804, \"1374019200000\": -0.0951703363, \"1384905600000\": -0.0388830536, \"1387929600000\": -0.0863433679, \"1369785600000\": 0.0474087873, \"1376006400000\": -0.0939138707, \"1378252800000\": -0.0682732516, \"1361923200000\": 0.0284310034, \"1388102400000\": -0.086989437, \"1359331200000\": 0.0510949484}, \"benchmark_annualized_return\": -0.08016, \"turnover_rate\": 3.02017, \"max_drawdown\": 0.10866, \"beta\": 0.61747, \"sharpe\": 3.60703, \"alpha\": 0.88856, \"volatility\": 0.22644, \"annualized_return\": 0.85287, \"cumulative_return\": {\"1387238400000\": 0.7962314134, \"1385337600000\": 0.8366843189, \"1368748800000\": 0.2303839029, \"1385510400000\": 0.8903482489, \"1388361600000\": 0.8080554934, \"1359936000000\": 0.0285203907, \"1385683200000\": 0.9421601189, \"1361491200000\": 0.0777947407, \"1375660800000\": 0.4451219523, \"1362096000000\": 0.1326407381, \"1377475200000\": 0.5474132023, \"1377043200000\": 0.5268110023, \"1361145600000\": 0.0755244907, \"1384214400000\": 0.7382272889, \"1370304000000\": 0.2970080751, \"1371081600000\": 0.2570032051, \"1370476800000\": 0.2893791151, \"1378080000000\": 0.5454903857, \"1380153600000\": 0.6470746957, \"1373500800000\": 0.2886586136, \"1366848000000\": 0.1243055217, \"1379980800000\": 0.6416632357, \"1357516800000\": -0.0026895068, \"1378166400000\": 0.5590942257, \"1387152000000\": 0.8048432934, \"1369267200000\": 0.2795170929, \"1374192000000\": 0.3278267536, \"1364256000000\": 0.1237932181, \"1376438400000\": 0.4972210023, \"1366070400000\": 0.0839412017, \"1366934400000\": 0.1044233817, \"1384300800000\": 0.7024324489, \"1386806400000\": 0.8251066534, \"1371427200000\": 0.3004494851, \"1377648000000\": 0.5383159223, \"1383868800000\": 0.6847891889, \"1376870400000\": 0.4857940223, \"1363132800000\": 0.1058584481, \"1382659200000\": 0.7123283609, \"1366675200000\": 0.1040767117, \"1385078400000\": 0.8443253989, \"1359417600000\": 0.0450086732, \"1365984000000\": 0.0746028817, \"1362355200000\": 0.0962558781, \"1380499200000\": 0.6451653757, \"1375228800000\": 0.3896413336, \"1374710400000\": 0.3497972336, \"1380240000000\": 0.6266483357, \"1363910400000\": 0.1394984581, \"1358812800000\": 0.0363773632, \"1378339200000\": 0.5589955057, \"1384819200000\": 0.8449628489, \"1361232000000\": 0.0638653507, \"1386201600000\": 0.7939032634, \"1381276800000\": 0.6742152109, \"1361404800000\": 0.0617750907, \"1365379200000\": 0.0765064417, \"1378944000000\": 0.5592001057, \"1365465600000\": 0.0832859717, \"1378771200000\": 0.5746317757, \"1369008000000\": 0.2490238329, \"1375920000000\": 0.4522850223, \"1357603200000\": 0.0062559332, \"1375315200000\": 0.4176473823, \"1367539200000\": 0.1254941729, \"1374624000000\": 0.3833535436, \"1386633600000\": 0.8275621534, \"1363824000000\": 0.1303830581, \"1368576000000\": 0.2258648529, \"1358380800000\": 0.0384654532, \"1366588800000\": 0.1276415317, \"1381449600000\": 0.6739996809, \"1382054400000\": 0.6733036509, \"1361750400000\": 0.0967671007, \"1377734400000\": 0.5535837123, \"1372118400000\": 0.1919011451, \"1386720000000\": 0.8105420434, \"1385942400000\": 0.7723784734, \"1358899200000\": 0.0354605932, \"1382486400000\": 0.7348712509, \"1372204800000\": 0.2184068051, \"1363046400000\": 0.1090759981, \"1364860800000\": 0.0950085917, \"1374451200000\": 0.3513588536, \"1381881600000\": 0.6493798709, \"1358294400000\": 0.0465755332, \"1378425600000\": 0.5660297657, \"1368057600000\": 0.1877198429, \"1364515200000\": 0.1008940481, \"1368662400000\": 0.2165907129, \"1381968000000\": 0.6517805909, \"1381708800000\": 0.6908216709, \"1375401600000\": 0.4275285723, \"1365724800000\": 0.0816665617, \"1364342400000\": 0.1309406681, \"1387411200000\": 0.7700822234, \"1386288000000\": 0.7941915134, \"1368144000000\": 0.1999092829, \"1388448000000\": 0.7988188234, \"1386028800000\": 0.7804738734, \"1369353600000\": 0.3105404329, \"1367798400000\": 0.1483386029, \"1358726400000\": 0.0581391932, \"1359590400000\": 0.0395116832, \"1369872000000\": 0.3341617729, \"1370390400000\": 0.3027316051, \"1379376000000\": 0.5834572757, \"1383004800000\": 0.6706319409, \"1373932800000\": 0.3255883836, \"1358208000000\": 0.0529785032, \"1364947200000\": 0.0806802217, \"1370563200000\": 0.2773790651, \"1371686400000\": 0.2790227951, \"1376352000000\": 0.4902250123, \"1387497600000\": 0.7497545234, \"1384732800000\": 0.8334957989, \"1362528000000\": 0.1429572081, \"1379462400000\": 0.6029429857, \"1383264000000\": 0.6499954889, \"1358121600000\": 0.0402975632, \"1373587200000\": 0.2928217036, \"1363564800000\": 0.0960531181, \"1360195200000\": 0.0540153407, \"1377820800000\": 0.5353448523, \"1357862400000\": 0.0114805432, \"1381363200000\": 0.6597155409, \"1360108800000\": 0.0457585107, \"1383696000000\": 0.7071420989, \"1357689600000\": 0.0115946532, \"1362441600000\": 0.1224681881, \"1387843200000\": 0.7576760434, \"1361836800000\": 0.1090557507, \"1367971200000\": 0.1877926229, \"1375142400000\": 0.3774271436, \"1386892800000\": 0.8314595534, \"1372636800000\": 0.2262009936, \"1384128000000\": 0.7061303089, \"1380067200000\": 0.6416410557, \"1366329600000\": 0.1113754817, \"1370217600000\": 0.3219427651, \"1373846400000\": 0.3142654936, \"1386115200000\": 0.7954319834, \"1369612800000\": 0.3196989929, \"1371513600000\": 0.3045647951, \"1366761600000\": 0.1367366317, \"1362614400000\": 0.1374435881, \"1385596800000\": 0.9130730189, \"1375056000000\": 0.3656397336, \"1362700800000\": 0.1341186981, \"1359504000000\": 0.0474071432, \"1386547200000\": 0.8193114934, \"1381795200000\": 0.6883066209, \"1358985600000\": 0.0115820832, \"1358467200000\": 0.0515664232, \"1357776000000\": 0.0169269832, \"1368403200000\": 0.2178917629, \"1379289600000\": 0.5884875757, \"1387756800000\": 0.7430736534, \"1376265600000\": 0.4775231323, \"1371772800000\": 0.2697727551, \"1384473600000\": 0.7943152889, \"1374537600000\": 0.3738688736, \"1363305600000\": 0.1046209981, \"1381190400000\": 0.6551198209, \"1364774400000\": 0.1069397917, \"1387324800000\": 0.7924258134, \"1385424000000\": 0.8827744589, \"1372896000000\": 0.2707987836, \"1376524800000\": 0.4873578423, \"1369958400000\": 0.3372025129, \"1372377600000\": 0.2043871951, \"1368489600000\": 0.2086165429, \"1379030400000\": 0.5785239857, \"1360022400000\": 0.0390255707, \"1375833600000\": 0.4445410823, \"1363651200000\": 0.1012248781, \"1384992000000\": 0.8363631089, \"1377129600000\": 0.5272943523, \"1359676800000\": 0.0401295507, \"1367452800000\": 0.1081855129, \"1383782400000\": 0.6896778989, \"1367884800000\": 0.1569732029, \"1372032000000\": 0.2018365151, \"1362960000000\": 0.1414058381, \"1374105600000\": 0.3452351036, \"1382572800000\": 0.7432176309, \"1366243200000\": 0.0960705817, \"1382400000000\": 0.7421263209, \"1383177600000\": 0.6710150709, \"1360281600000\": 0.0636737807, \"1372982400000\": 0.2648498336, \"1383091200000\": 0.6945018809, \"1357257600000\": -0.0164435268, \"1369699200000\": 0.3062321029, \"1363737600000\": 0.1202777881, \"1378857600000\": 0.5662612257, \"1369180800000\": 0.2684277429, \"1388016000000\": 0.7619571834, \"1374796800000\": 0.3653206936, \"1369094400000\": 0.2774367829, \"1359072000000\": 0.0105674732, \"1366156800000\": 0.0909556717, \"1373414400000\": 0.2678380636, \"1376611200000\": 0.4606947223, \"1384387200000\": 0.7496246689, \"1364428800000\": 0.1053224381, \"1371168000000\": 0.2807008751, \"1382918400000\": 0.7204932509, \"1372723200000\": 0.2460699436, \"1364169600000\": 0.1399236981, \"1383609600000\": 0.6922266189, \"1378684800000\": 0.5721724157, \"1377561600000\": 0.5501779623, \"1373328000000\": 0.2481636936, \"1365638400000\": 0.0860815317, \"1382313600000\": 0.7273484009, \"1377216000000\": 0.5231215923, \"1373241600000\": 0.2190900736, \"1383523200000\": 0.6707845089, \"1375747200000\": 0.4471341323, \"1365552000000\": 0.0812607217, \"1379894400000\": 0.6386525457, \"1372291200000\": 0.2178782251, \"1363219200000\": 0.1075202081, \"1376956800000\": 0.5026299123, \"1371600000000\": 0.3040757151, \"1362009600000\": 0.1159086707, \"1372809600000\": 0.2574173536, \"1361318400000\": 0.0793410607, \"1374019200000\": 0.3322675536, \"1384905600000\": 0.8700446689, \"1387929600000\": 0.7844516434, \"1369785600000\": 0.3133729229, \"1376006400000\": 0.4613733323, \"1378252800000\": 0.5518750257, \"1361923200000\": 0.1030567307, \"1388102400000\": 0.7952529934, \"1359331200000\": 0.0382278332}}'"
      }
     ],
     "trading_days": "",
     "trusted": true
    },
    {
     "cell_type": "markdown",
     "id": "C10AC98EE2E640DB8F2E59E1737BEA6E",
     "metadata": {},
     "source": [
      "\u58f0\u660e\uff1a\u672c\u8d44\u6599\u4ec5\u9650\u5185\u90e8\u7814\u7a76\u548c\u4ea4\u6d41\u4f7f\u7528\uff0c\u5207\u52ff\u5916\u4f20\u3002"
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "2A4E51BF67E54E3884D80F6B2B12441A",
     "input": [],
     "language": "python",
     "metadata": {},
     "outputs": []
    }
   ],
   "metadata": {}
  }
 ]
}






aqf10.8.nb

{
 "metadata": {
  "signature": "sha256:6a0d87c0286ee4da39c6ff0e5eee67a824a84cefe7a7f6023b9ceef3114d20bb"
 },
 "nbformat": 3,
 "nbformat_minor": 0,
 "worksheets": [
  {
   "cells": [
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "1E7CBC741B0D4C4A98A12F5FB087BCD6",
     "input": [
      "# \u83b7\u5f97\u67d0\u4e00\u53ea\u5f53\u5929\u7684tick\u6570\u636e\uff1b\n",
      "data=DataAPI.MktTickRTIntraDayGet(securityID=u\"000001.XSHE\",startTime=u\"09:30\",endTime=u\"15:00\",field=u\"\",pandas=\"1\")"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "18C2BEECCC2349C38D3C45C791621442",
     "input": [
      "data.head()"
     ],
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "html": [
        "<div style=\"max-width:1500px;overflow:auto;\">\n",
        "<table border=\"1\" class=\"dataframe\">\n",
        "  <thead>\n",
        "    <tr style=\"text-align: right;\">\n",
        "      <th></th>\n",
        "      <th>dataTime</th>\n",
        "      <th>dataDate</th>\n",
        "      <th>exchangeCD</th>\n",
        "      <th>ticker</th>\n",
        "      <th>secOffset</th>\n",
        "      <th>askPrice1</th>\n",
        "      <th>askPrice2</th>\n",
        "      <th>askPrice3</th>\n",
        "      <th>askPrice4</th>\n",
        "      <th>askPrice5</th>\n",
        "      <th>...</th>\n",
        "      <th>currencyCD</th>\n",
        "      <th>deal</th>\n",
        "      <th>highPrice</th>\n",
        "      <th>lastPrice</th>\n",
        "      <th>lowPrice</th>\n",
        "      <th>openPrice</th>\n",
        "      <th>prevClosePrice</th>\n",
        "      <th>shortNM</th>\n",
        "      <th>value</th>\n",
        "      <th>volume</th>\n",
        "    </tr>\n",
        "  </thead>\n",
        "  <tbody>\n",
        "    <tr>\n",
        "      <th>0</th>\n",
        "      <td>09:30:00</td>\n",
        "      <td>2017-09-15</td>\n",
        "      <td>XSHE</td>\n",
        "      <td>1</td>\n",
        "      <td>5400</td>\n",
        "      <td>11.29</td>\n",
        "      <td>11.30</td>\n",
        "      <td>11.31</td>\n",
        "      <td>11.32</td>\n",
        "      <td>11.33</td>\n",
        "      <td>...</td>\n",
        "      <td>CNY</td>\n",
        "      <td>NaN</td>\n",
        "      <td>11.29</td>\n",
        "      <td>11.28</td>\n",
        "      <td>11.28</td>\n",
        "      <td>11.29</td>\n",
        "      <td>11.32</td>\n",
        "      <td>\u5e73\u5b89\u94f6\u884c</td>\n",
        "      <td>7518198.00</td>\n",
        "      <td>666200</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>1</th>\n",
        "      <td>09:30:03</td>\n",
        "      <td>2017-09-15</td>\n",
        "      <td>XSHE</td>\n",
        "      <td>1</td>\n",
        "      <td>5403</td>\n",
        "      <td>11.30</td>\n",
        "      <td>11.31</td>\n",
        "      <td>11.32</td>\n",
        "      <td>11.33</td>\n",
        "      <td>11.34</td>\n",
        "      <td>...</td>\n",
        "      <td>CNY</td>\n",
        "      <td>NaN</td>\n",
        "      <td>11.30</td>\n",
        "      <td>11.29</td>\n",
        "      <td>11.27</td>\n",
        "      <td>11.29</td>\n",
        "      <td>11.32</td>\n",
        "      <td>\u5e73\u5b89\u94f6\u884c</td>\n",
        "      <td>9238883.79</td>\n",
        "      <td>818751</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>2</th>\n",
        "      <td>09:30:06</td>\n",
        "      <td>2017-09-15</td>\n",
        "      <td>XSHE</td>\n",
        "      <td>1</td>\n",
        "      <td>5406</td>\n",
        "      <td>11.30</td>\n",
        "      <td>11.31</td>\n",
        "      <td>11.32</td>\n",
        "      <td>11.33</td>\n",
        "      <td>11.34</td>\n",
        "      <td>...</td>\n",
        "      <td>CNY</td>\n",
        "      <td>NaN</td>\n",
        "      <td>11.30</td>\n",
        "      <td>11.29</td>\n",
        "      <td>11.27</td>\n",
        "      <td>11.29</td>\n",
        "      <td>11.32</td>\n",
        "      <td>\u5e73\u5b89\u94f6\u884c</td>\n",
        "      <td>9422914.79</td>\n",
        "      <td>835051</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>3</th>\n",
        "      <td>09:30:09</td>\n",
        "      <td>2017-09-15</td>\n",
        "      <td>XSHE</td>\n",
        "      <td>1</td>\n",
        "      <td>5409</td>\n",
        "      <td>11.31</td>\n",
        "      <td>11.32</td>\n",
        "      <td>11.33</td>\n",
        "      <td>11.34</td>\n",
        "      <td>11.35</td>\n",
        "      <td>...</td>\n",
        "      <td>CNY</td>\n",
        "      <td>NaN</td>\n",
        "      <td>11.30</td>\n",
        "      <td>11.30</td>\n",
        "      <td>11.27</td>\n",
        "      <td>11.29</td>\n",
        "      <td>11.32</td>\n",
        "      <td>\u5e73\u5b89\u94f6\u884c</td>\n",
        "      <td>9917847.79</td>\n",
        "      <td>878851</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>4</th>\n",
        "      <td>09:30:12</td>\n",
        "      <td>2017-09-15</td>\n",
        "      <td>XSHE</td>\n",
        "      <td>1</td>\n",
        "      <td>5412</td>\n",
        "      <td>11.30</td>\n",
        "      <td>11.31</td>\n",
        "      <td>11.32</td>\n",
        "      <td>11.33</td>\n",
        "      <td>11.34</td>\n",
        "      <td>...</td>\n",
        "      <td>CNY</td>\n",
        "      <td>NaN</td>\n",
        "      <td>11.30</td>\n",
        "      <td>11.30</td>\n",
        "      <td>11.27</td>\n",
        "      <td>11.29</td>\n",
        "      <td>11.32</td>\n",
        "      <td>\u5e73\u5b89\u94f6\u884c</td>\n",
        "      <td>10368541.79</td>\n",
        "      <td>918751</td>\n",
        "    </tr>\n",
        "  </tbody>\n",
        "</table>\n",
        "<p>5 rows \u00d7 35 columns</p>\n",
        "</div>"
       ],
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 2,
       "text": [
        "   dataTime    dataDate exchangeCD ticker  secOffset  askPrice1  askPrice2  \\\n",
        "0  09:30:00  2017-09-15       XSHE      1       5400      11.29      11.30   \n",
        "1  09:30:03  2017-09-15       XSHE      1       5403      11.30      11.31   \n",
        "2  09:30:06  2017-09-15       XSHE      1       5406      11.30      11.31   \n",
        "3  09:30:09  2017-09-15       XSHE      1       5409      11.31      11.32   \n",
        "4  09:30:12  2017-09-15       XSHE      1       5412      11.30      11.31   \n",
        "\n",
        "   askPrice3  askPrice4  askPrice5   ...    currencyCD  deal  highPrice  \\\n",
        "0      11.31      11.32      11.33   ...           CNY   NaN      11.29   \n",
        "1      11.32      11.33      11.34   ...           CNY   NaN      11.30   \n",
        "2      11.32      11.33      11.34   ...           CNY   NaN      11.30   \n",
        "3      11.33      11.34      11.35   ...           CNY   NaN      11.30   \n",
        "4      11.32      11.33      11.34   ...           CNY   NaN      11.30   \n",
        "\n",
        "   lastPrice  lowPrice  openPrice  prevClosePrice  shortNM        value  \\\n",
        "0      11.28     11.28      11.29           11.32     \u5e73\u5b89\u94f6\u884c   7518198.00   \n",
        "1      11.29     11.27      11.29           11.32     \u5e73\u5b89\u94f6\u884c   9238883.79   \n",
        "2      11.29     11.27      11.29           11.32     \u5e73\u5b89\u94f6\u884c   9422914.79   \n",
        "3      11.30     11.27      11.29           11.32     \u5e73\u5b89\u94f6\u884c   9917847.79   \n",
        "4      11.30     11.27      11.29           11.32     \u5e73\u5b89\u94f6\u884c  10368541.79   \n",
        "\n",
        "   volume  \n",
        "0  666200  \n",
        "1  818751  \n",
        "2  835051  \n",
        "3  878851  \n",
        "4  918751  \n",
        "\n",
        "[5 rows x 35 columns]"
       ]
      }
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "D8BAE43FB8B645708F4736C5204A8DCB",
     "input": [
      "data.to_csv('tick_data.csv')"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "3002AEB3252645B48DABBCB6035486E3",
     "input": [
      "# \u83b7\u5f97\u67d0\u4e00\u4e9b\u80a1\u7968\u5177\u4f53\u67d0\u4e00\u5929\u7684\u56e0\u5b50\u6570\u636e\uff1b\n",
      "DataAPI.MktStockFactorsOneDayGet(tradeDate=u\"20170630\",secID=u\"\",ticker=u\"000001,600030\",field=u\"ticker,ROE,PE,PB\",pandas=\"1\")"
     ],
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "html": [
        "<div style=\"max-width:1500px;overflow:auto;\">\n",
        "<table border=\"1\" class=\"dataframe\">\n",
        "  <thead>\n",
        "    <tr style=\"text-align: right;\">\n",
        "      <th></th>\n",
        "      <th>ticker</th>\n",
        "      <th>ROE</th>\n",
        "      <th>PE</th>\n",
        "      <th>PB</th>\n",
        "    </tr>\n",
        "  </thead>\n",
        "  <tbody>\n",
        "    <tr>\n",
        "      <th>0</th>\n",
        "      <td>000001</td>\n",
        "      <td>0.1166</td>\n",
        "      <td>7.0942</td>\n",
        "      <td>0.8586</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>1</th>\n",
        "      <td>600030</td>\n",
        "      <td>0.0817</td>\n",
        "      <td>18.7063</td>\n",
        "      <td>1.4160</td>\n",
        "    </tr>\n",
        "  </tbody>\n",
        "</table>\n",
        "</div>"
       ],
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 3,
       "text": [
        "   ticker     ROE       PE      PB\n",
        "0  000001  0.1166   7.0942  0.8586\n",
        "1  600030  0.0817  18.7063  1.4160"
       ]
      }
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "9044DA7ADF9246DBA5284CC6AAD3725B",
     "input": [
      "#\u67d0\u4e00\u53ea\u80a1\u7968\u4e00\u6bb5\u65f6\u95f4\u4e4b\u5185\u7684\u56e0\u5b50\u6570\u636e\uff1b\n",
      "factor_data = DataAPI.MktStockFactorsDateRangeGet(secID=u\"\",ticker=u\"000001\",beginDate=u\"20100101\",endDate=u\"20170616\",field=u\"tradeDate,ROE,PE,PB\",pandas=\"1\")"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "6D0524E2FF2F4DDF86190C8C5D35B716",
     "input": [
      "factor_data.head()"
     ],
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "html": [
        "<div style=\"max-width:1500px;overflow:auto;\">\n",
        "<table border=\"1\" class=\"dataframe\">\n",
        "  <thead>\n",
        "    <tr style=\"text-align: right;\">\n",
        "      <th></th>\n",
        "      <th>tradeDate</th>\n",
        "      <th>ROE</th>\n",
        "      <th>PE</th>\n",
        "      <th>PB</th>\n",
        "    </tr>\n",
        "  </thead>\n",
        "  <tbody>\n",
        "    <tr>\n",
        "      <th>0</th>\n",
        "      <td>2010-01-04</td>\n",
        "      <td>0.0535</td>\n",
        "      <td>78.7940</td>\n",
        "      <td>3.8573</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>1</th>\n",
        "      <td>2010-01-05</td>\n",
        "      <td>0.0535</td>\n",
        "      <td>77.4315</td>\n",
        "      <td>3.7906</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>2</th>\n",
        "      <td>2010-01-06</td>\n",
        "      <td>0.0535</td>\n",
        "      <td>76.1022</td>\n",
        "      <td>3.7255</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>3</th>\n",
        "      <td>2010-01-07</td>\n",
        "      <td>0.0535</td>\n",
        "      <td>75.2714</td>\n",
        "      <td>3.6849</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>4</th>\n",
        "      <td>2010-01-08</td>\n",
        "      <td>0.0535</td>\n",
        "      <td>75.1052</td>\n",
        "      <td>3.6767</td>\n",
        "    </tr>\n",
        "  </tbody>\n",
        "</table>\n",
        "</div>"
       ],
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 5,
       "text": [
        "    tradeDate     ROE       PE      PB\n",
        "0  2010-01-04  0.0535  78.7940  3.8573\n",
        "1  2010-01-05  0.0535  77.4315  3.7906\n",
        "2  2010-01-06  0.0535  76.1022  3.7255\n",
        "3  2010-01-07  0.0535  75.2714  3.6849\n",
        "4  2010-01-08  0.0535  75.1052  3.6767"
       ]
      }
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "F2FCA3AAC0664C3EAD514566D04F03D5",
     "input": [
      "# \u83b7\u53d6\u4ea4\u6613\u65e5\u5386\n",
      "start_date = '2014-01-01'\n",
      "end_date = '2017-07-01'\n",
      "trading_date = DataAPI.TradeCalGet(exchangeCD=u\"XSHG\",beginDate=u\"\",endDate=u\"\",field=u\"\",pandas=\"1\")"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "6EB998F207ED4A51A23D7D30AEA4169C",
     "input": [
      "trading_date.head(10)"
     ],
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "html": [
        "<div style=\"max-width:1500px;overflow:auto;\">\n",
        "<table border=\"1\" class=\"dataframe\">\n",
        "  <thead>\n",
        "    <tr style=\"text-align: right;\">\n",
        "      <th></th>\n",
        "      <th>exchangeCD</th>\n",
        "      <th>calendarDate</th>\n",
        "      <th>isOpen</th>\n",
        "      <th>prevTradeDate</th>\n",
        "      <th>isWeekEnd</th>\n",
        "      <th>isMonthEnd</th>\n",
        "      <th>isQuarterEnd</th>\n",
        "      <th>isYearEnd</th>\n",
        "    </tr>\n",
        "  </thead>\n",
        "  <tbody>\n",
        "    <tr>\n",
        "      <th>0</th>\n",
        "      <td>XSHG</td>\n",
        "      <td>1990-12-19</td>\n",
        "      <td>1</td>\n",
        "      <td>NaN</td>\n",
        "      <td>0</td>\n",
        "      <td>0</td>\n",
        "      <td>0</td>\n",
        "      <td>0</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>1</th>\n",
        "      <td>XSHG</td>\n",
        "      <td>1990-12-20</td>\n",
        "      <td>1</td>\n",
        "      <td>1990-12-19</td>\n",
        "      <td>0</td>\n",
        "      <td>0</td>\n",
        "      <td>0</td>\n",
        "      <td>0</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>2</th>\n",
        "      <td>XSHG</td>\n",
        "      <td>1990-12-21</td>\n",
        "      <td>1</td>\n",
        "      <td>1990-12-20</td>\n",
        "      <td>1</td>\n",
        "      <td>0</td>\n",
        "      <td>0</td>\n",
        "      <td>0</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>3</th>\n",
        "      <td>XSHG</td>\n",
        "      <td>1990-12-22</td>\n",
        "      <td>0</td>\n",
        "      <td>1990-12-21</td>\n",
        "      <td>0</td>\n",
        "      <td>0</td>\n",
        "      <td>0</td>\n",
        "      <td>0</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>4</th>\n",
        "      <td>XSHG</td>\n",
        "      <td>1990-12-23</td>\n",
        "      <td>0</td>\n",
        "      <td>1990-12-21</td>\n",
        "      <td>0</td>\n",
        "      <td>0</td>\n",
        "      <td>0</td>\n",
        "      <td>0</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>5</th>\n",
        "      <td>XSHG</td>\n",
        "      <td>1990-12-24</td>\n",
        "      <td>1</td>\n",
        "      <td>1990-12-21</td>\n",
        "      <td>0</td>\n",
        "      <td>0</td>\n",
        "      <td>0</td>\n",
        "      <td>0</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>6</th>\n",
        "      <td>XSHG</td>\n",
        "      <td>1990-12-25</td>\n",
        "      <td>1</td>\n",
        "      <td>1990-12-24</td>\n",
        "      <td>0</td>\n",
        "      <td>0</td>\n",
        "      <td>0</td>\n",
        "      <td>0</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>7</th>\n",
        "      <td>XSHG</td>\n",
        "      <td>1990-12-26</td>\n",
        "      <td>1</td>\n",
        "      <td>1990-12-25</td>\n",
        "      <td>0</td>\n",
        "      <td>0</td>\n",
        "      <td>0</td>\n",
        "      <td>0</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>8</th>\n",
        "      <td>XSHG</td>\n",
        "      <td>1990-12-27</td>\n",
        "      <td>1</td>\n",
        "      <td>1990-12-26</td>\n",
        "      <td>0</td>\n",
        "      <td>0</td>\n",
        "      <td>0</td>\n",
        "      <td>0</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>9</th>\n",
        "      <td>XSHG</td>\n",
        "      <td>1990-12-28</td>\n",
        "      <td>1</td>\n",
        "      <td>1990-12-27</td>\n",
        "      <td>1</td>\n",
        "      <td>0</td>\n",
        "      <td>0</td>\n",
        "      <td>0</td>\n",
        "    </tr>\n",
        "  </tbody>\n",
        "</table>\n",
        "</div>"
       ],
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 8,
       "text": [
        "  exchangeCD calendarDate  isOpen prevTradeDate  isWeekEnd  isMonthEnd  \\\n",
        "0       XSHG   1990-12-19       1           NaN          0           0   \n",
        "1       XSHG   1990-12-20       1    1990-12-19          0           0   \n",
        "2       XSHG   1990-12-21       1    1990-12-20          1           0   \n",
        "3       XSHG   1990-12-22       0    1990-12-21          0           0   \n",
        "4       XSHG   1990-12-23       0    1990-12-21          0           0   \n",
        "5       XSHG   1990-12-24       1    1990-12-21          0           0   \n",
        "6       XSHG   1990-12-25       1    1990-12-24          0           0   \n",
        "7       XSHG   1990-12-26       1    1990-12-25          0           0   \n",
        "8       XSHG   1990-12-27       1    1990-12-26          0           0   \n",
        "9       XSHG   1990-12-28       1    1990-12-27          1           0   \n",
        "\n",
        "   isQuarterEnd  isYearEnd  \n",
        "0             0          0  \n",
        "1             0          0  \n",
        "2             0          0  \n",
        "3             0          0  \n",
        "4             0          0  \n",
        "5             0          0  \n",
        "6             0          0  \n",
        "7             0          0  \n",
        "8             0          0  \n",
        "9             0          0  "
       ]
      }
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "FDDA626E61CC47F9ACD2BC65477B30F2",
     "input": [
      "# \u83b7\u53d6\u67d0\u4e2a\u65e5\u671f\u4ee5\u524d\u4e0a\u5e02\u7684\uff0c\u6b63\u5e38\u4ea4\u6613\u6216\u6682\u505c\u4ea4\u6613\u7684\u80a1\u7968\u4ee3\u7801\uff0c\u683c\u5f0f\u4e3axxxxxx.XSHE\u6216xxxxxx.XSHG\n",
      "date = '2017-10-01'\n",
      "# \u5148\u83b7\u5f97\u80a1\u7968\u57fa\u672c\u9762\u4fe1\u606f\n",
      "stock_basics = DataAPI.EquGet(equTypeCD=u\"A\",secID=u\"\",ticker=u\"\",listStatusCD=u\"\",field=u\"\",pandas=\"1\")"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "AC1A1F17B2184EDD847424FF6FA388F3",
     "input": [
      "stock_basics.head()"
     ],
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "html": [
        "<div style=\"max-width:1500px;overflow:auto;\">\n",
        "<table border=\"1\" class=\"dataframe\">\n",
        "  <thead>\n",
        "    <tr style=\"text-align: right;\">\n",
        "      <th></th>\n",
        "      <th>secID</th>\n",
        "      <th>ticker</th>\n",
        "      <th>exchangeCD</th>\n",
        "      <th>ListSectorCD</th>\n",
        "      <th>ListSector</th>\n",
        "      <th>transCurrCD</th>\n",
        "      <th>secShortName</th>\n",
        "      <th>secFullName</th>\n",
        "      <th>listStatusCD</th>\n",
        "      <th>listDate</th>\n",
        "      <th>...</th>\n",
        "      <th>equType</th>\n",
        "      <th>exCountryCD</th>\n",
        "      <th>partyID</th>\n",
        "      <th>totalShares</th>\n",
        "      <th>nonrestFloatShares</th>\n",
        "      <th>nonrestfloatA</th>\n",
        "      <th>officeAddr</th>\n",
        "      <th>primeOperating</th>\n",
        "      <th>endDate</th>\n",
        "      <th>TShEquity</th>\n",
        "    </tr>\n",
        "  </thead>\n",
        "  <tbody>\n",
        "    <tr>\n",
        "      <th>0</th>\n",
        "      <td>000001.XSHE</td>\n",
        "      <td>000001</td>\n",
        "      <td>XSHE</td>\n",
        "      <td>1</td>\n",
        "      <td>\u4e3b\u677f</td>\n",
        "      <td>CNY</td>\n",
        "      <td>\u5e73\u5b89\u94f6\u884c</td>\n",
        "      <td>\u5e73\u5b89\u94f6\u884c\u80a1\u4efd\u6709\u9650\u516c\u53f8</td>\n",
        "      <td>L</td>\n",
        "      <td>1991-04-03</td>\n",
        "      <td>...</td>\n",
        "      <td>\u6caa\u6df1A\u80a1</td>\n",
        "      <td>CHN</td>\n",
        "      <td>2</td>\n",
        "      <td>1.717041e+10</td>\n",
        "      <td>1.691799e+10</td>\n",
        "      <td>1.691799e+10</td>\n",
        "      <td>\u5e7f\u4e1c\u7701\u6df1\u5733\u5e02\u7f57\u6e56\u533a\u6df1\u5357\u4e1c\u8def5047\u53f7</td>\n",
        "      <td>\u4eba\u6c11\u5e01\u3001\u5916\u5e01\u5b58\u8d37\u6b3e;\u56fd\u9645\u3001\u56fd\u5185\u7ed3\u7b97;\u7968\u636e\u8d34\u73b0;\u5916\u6c47\u4e70\u5356;\u63d0\u4f9b\u62c5\u4fdd\u53ca\u4fe1\u7528\u8bc1\u670d\u52a1;\u63d0\u4f9b\u4fdd\u7ba1\u7bb1\u670d\u52a1\u7b49\u3002</td>\n",
        "      <td>2017-06-30</td>\n",
        "      <td>2.114540e+11</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>1</th>\n",
        "      <td>000002.XSHE</td>\n",
        "      <td>000002</td>\n",
        "      <td>XSHE</td>\n",
        "      <td>1</td>\n",
        "      <td>\u4e3b\u677f</td>\n",
        "      <td>CNY</td>\n",
        "      <td>\u4e07\u79d1A</td>\n",
        "      <td>\u4e07\u79d1\u4f01\u4e1a\u80a1\u4efd\u6709\u9650\u516c\u53f8</td>\n",
        "      <td>L</td>\n",
        "      <td>1991-01-29</td>\n",
        "      <td>...</td>\n",
        "      <td>\u6caa\u6df1A\u80a1</td>\n",
        "      <td>CHN</td>\n",
        "      <td>3</td>\n",
        "      <td>1.103915e+10</td>\n",
        "      <td>1.102412e+10</td>\n",
        "      <td>9.709165e+09</td>\n",
        "      <td>\u5e7f\u4e1c\u7701\u6df1\u5733\u5e02\u76d0\u7530\u533a\u5927\u6885\u6c99\u73af\u6885\u8def33\u53f7\u4e07\u79d1\u4e2d\u5fc3</td>\n",
        "      <td>\u623f\u5730\u4ea7\u4e1a\u52a1\u53ca\u6295\u8d44\u96f6\u552e\u4e1a\u52a1\u3002</td>\n",
        "      <td>2017-06-30</td>\n",
        "      <td>1.611578e+11</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>2</th>\n",
        "      <td>000003.XSHE</td>\n",
        "      <td>000003</td>\n",
        "      <td>XSHE</td>\n",
        "      <td>1</td>\n",
        "      <td>\u4e3b\u677f</td>\n",
        "      <td>CNY</td>\n",
        "      <td>PT\u91d1\u7530A</td>\n",
        "      <td>\u91d1\u7530\u5b9e\u4e1a(\u96c6\u56e2)\u80a1\u4efd\u6709\u9650\u516c\u53f8</td>\n",
        "      <td>DE</td>\n",
        "      <td>1991-07-03</td>\n",
        "      <td>...</td>\n",
        "      <td>\u6caa\u6df1A\u80a1</td>\n",
        "      <td>CHN</td>\n",
        "      <td>4</td>\n",
        "      <td>3.334336e+08</td>\n",
        "      <td>2.660457e+08</td>\n",
        "      <td>1.918089e+08</td>\n",
        "      <td>\u5e7f\u4e1c\u7701\u6df1\u5733\u5e02\u7f57\u6e56\u533a\u5609\u5bbe\u8def2018\u53f7\u6df1\u534e\u5546\u4e1a\u5927\u53a619\u697c1909\u5ba4,\u5e7f\u4e1c\u7701\u6df1\u5733\u5e02\u76d0\u7530\u7efc\u5408\u4fdd\u7a0e\u533a\u91d1...</td>\n",
        "      <td>\u5de5\u4e1a(\u5305\u62ec\u4f46\u4e0d\u9650\u4e8e\u7eba\u7ec7\u4e1a\u3001\u7535\u5b50\u3001\u5efa\u6750\u3001\u5316\u5de5\u3001\u5bb6\u7535\u3001\u4e94\u91d1\u3001\u73e0\u5b9d\u3001\u9996\u9970)\u751f\u4ea7\u4e0e\u7ecf\u8425\uff1b\u623f\u5730\u4ea7\u5f00\u53d1\u4e0e...</td>\n",
        "      <td>2017-06-30</td>\n",
        "      <td>6.386596e+07</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>3</th>\n",
        "      <td>000004.XSHE</td>\n",
        "      <td>000004</td>\n",
        "      <td>XSHE</td>\n",
        "      <td>1</td>\n",
        "      <td>\u4e3b\u677f</td>\n",
        "      <td>CNY</td>\n",
        "      <td>\u56fd\u519c\u79d1\u6280</td>\n",
        "      <td>\u6df1\u5733\u4e2d\u56fd\u519c\u5927\u79d1\u6280\u80a1\u4efd\u6709\u9650\u516c\u53f8</td>\n",
        "      <td>L</td>\n",
        "      <td>1991-01-14</td>\n",
        "      <td>...</td>\n",
        "      <td>\u6caa\u6df1A\u80a1</td>\n",
        "      <td>CHN</td>\n",
        "      <td>5</td>\n",
        "      <td>8.397670e+07</td>\n",
        "      <td>8.296370e+07</td>\n",
        "      <td>8.296370e+07</td>\n",
        "      <td>\u5e7f\u4e1c\u7701\u6df1\u5733\u5e02\u5357\u5c71\u533a\u4e2d\u5fc3\u8def(\u6df1\u5733\u6e7e\u6bb5)3333\u53f7\u4e2d\u94c1\u5357\u65b9\u603b\u90e8\u5927\u53a6503\u5ba4</td>\n",
        "      <td>\u751f\u7269\u7279\u5f81\u8bc6\u522b\u7cfb\u7edf\u3001\u751f\u7269\u5236\u836f\u7684\u7814\u53d1\u4e0e\u9500\u552e\u3001\u623f\u5730\u4ea7\u5f00\u53d1\u548c\u9500\u552e\u3002</td>\n",
        "      <td>2017-06-30</td>\n",
        "      <td>1.724439e+08</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>4</th>\n",
        "      <td>000005.XSHE</td>\n",
        "      <td>000005</td>\n",
        "      <td>XSHE</td>\n",
        "      <td>1</td>\n",
        "      <td>\u4e3b\u677f</td>\n",
        "      <td>CNY</td>\n",
        "      <td>\u4e16\u7eaa\u661f\u6e90</td>\n",
        "      <td>\u6df1\u5733\u4e16\u7eaa\u661f\u6e90\u80a1\u4efd\u6709\u9650\u516c\u53f8</td>\n",
        "      <td>L</td>\n",
        "      <td>1990-12-10</td>\n",
        "      <td>...</td>\n",
        "      <td>\u6caa\u6df1A\u80a1</td>\n",
        "      <td>CHN</td>\n",
        "      <td>6</td>\n",
        "      <td>1.058537e+09</td>\n",
        "      <td>9.512225e+08</td>\n",
        "      <td>9.512225e+08</td>\n",
        "      <td>\u6df1\u5733\u5e02\u7f57\u6e56\u533a\u6df1\u5357\u4e1c\u8def2017\u53f7\u534e\u4e50\u5927\u53a63\u697c</td>\n",
        "      <td>\u623f\u5730\u4ea7\u3001\u9152\u5e97\u5f0f\u516c\u5bd3\u7ba1\u7406\u3001\u4ea4\u901a\u8fd0\u8f93\u3001\u5546\u52a1\u54a8\u8be2\u3001\u8f6f\u4ef6\u5f00\u53d1\u3001\u8d22\u7ecf\u8d44\u8baf\u7b49\u3002</td>\n",
        "      <td>2017-06-30</td>\n",
        "      <td>1.340277e+09</td>\n",
        "    </tr>\n",
        "  </tbody>\n",
        "</table>\n",
        "<p>5 rows \u00d7 22 columns</p>\n",
        "</div>"
       ],
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 11,
       "text": [
        "         secID  ticker exchangeCD  ListSectorCD ListSector transCurrCD  \\\n",
        "0  000001.XSHE  000001       XSHE             1         \u4e3b\u677f         CNY   \n",
        "1  000002.XSHE  000002       XSHE             1         \u4e3b\u677f         CNY   \n",
        "2  000003.XSHE  000003       XSHE             1         \u4e3b\u677f         CNY   \n",
        "3  000004.XSHE  000004       XSHE             1         \u4e3b\u677f         CNY   \n",
        "4  000005.XSHE  000005       XSHE             1         \u4e3b\u677f         CNY   \n",
        "\n",
        "  secShortName     secFullName listStatusCD    listDate      ...      equType  \\\n",
        "0         \u5e73\u5b89\u94f6\u884c      \u5e73\u5b89\u94f6\u884c\u80a1\u4efd\u6709\u9650\u516c\u53f8            L  1991-04-03      ...         \u6caa\u6df1A\u80a1   \n",
        "1          \u4e07\u79d1A      \u4e07\u79d1\u4f01\u4e1a\u80a1\u4efd\u6709\u9650\u516c\u53f8            L  1991-01-29      ...         \u6caa\u6df1A\u80a1   \n",
        "2        PT\u91d1\u7530A  \u91d1\u7530\u5b9e\u4e1a(\u96c6\u56e2)\u80a1\u4efd\u6709\u9650\u516c\u53f8           DE  1991-07-03      ...         \u6caa\u6df1A\u80a1   \n",
        "3         \u56fd\u519c\u79d1\u6280  \u6df1\u5733\u4e2d\u56fd\u519c\u5927\u79d1\u6280\u80a1\u4efd\u6709\u9650\u516c\u53f8            L  1991-01-14      ...         \u6caa\u6df1A\u80a1   \n",
        "4         \u4e16\u7eaa\u661f\u6e90    \u6df1\u5733\u4e16\u7eaa\u661f\u6e90\u80a1\u4efd\u6709\u9650\u516c\u53f8            L  1990-12-10      ...         \u6caa\u6df1A\u80a1   \n",
        "\n",
        "  exCountryCD partyID   totalShares  nonrestFloatShares  nonrestfloatA  \\\n",
        "0         CHN       2  1.717041e+10        1.691799e+10   1.691799e+10   \n",
        "1         CHN       3  1.103915e+10        1.102412e+10   9.709165e+09   \n",
        "2         CHN       4  3.334336e+08        2.660457e+08   1.918089e+08   \n",
        "3         CHN       5  8.397670e+07        8.296370e+07   8.296370e+07   \n",
        "4         CHN       6  1.058537e+09        9.512225e+08   9.512225e+08   \n",
        "\n",
        "                                          officeAddr  \\\n",
        "0                                 \u5e7f\u4e1c\u7701\u6df1\u5733\u5e02\u7f57\u6e56\u533a\u6df1\u5357\u4e1c\u8def5047\u53f7   \n",
        "1                             \u5e7f\u4e1c\u7701\u6df1\u5733\u5e02\u76d0\u7530\u533a\u5927\u6885\u6c99\u73af\u6885\u8def33\u53f7\u4e07\u79d1\u4e2d\u5fc3   \n",
        "2  \u5e7f\u4e1c\u7701\u6df1\u5733\u5e02\u7f57\u6e56\u533a\u5609\u5bbe\u8def2018\u53f7\u6df1\u534e\u5546\u4e1a\u5927\u53a619\u697c1909\u5ba4,\u5e7f\u4e1c\u7701\u6df1\u5733\u5e02\u76d0\u7530\u7efc\u5408\u4fdd\u7a0e\u533a\u91d1...   \n",
        "3                \u5e7f\u4e1c\u7701\u6df1\u5733\u5e02\u5357\u5c71\u533a\u4e2d\u5fc3\u8def(\u6df1\u5733\u6e7e\u6bb5)3333\u53f7\u4e2d\u94c1\u5357\u65b9\u603b\u90e8\u5927\u53a6503\u5ba4   \n",
        "4                              \u6df1\u5733\u5e02\u7f57\u6e56\u533a\u6df1\u5357\u4e1c\u8def2017\u53f7\u534e\u4e50\u5927\u53a63\u697c   \n",
        "\n",
        "                                      primeOperating     endDate     TShEquity  \n",
        "0   \u4eba\u6c11\u5e01\u3001\u5916\u5e01\u5b58\u8d37\u6b3e;\u56fd\u9645\u3001\u56fd\u5185\u7ed3\u7b97;\u7968\u636e\u8d34\u73b0;\u5916\u6c47\u4e70\u5356;\u63d0\u4f9b\u62c5\u4fdd\u53ca\u4fe1\u7528\u8bc1\u670d\u52a1;\u63d0\u4f9b\u4fdd\u7ba1\u7bb1\u670d\u52a1\u7b49\u3002  2017-06-30  2.114540e+11  \n",
        "1                                      \u623f\u5730\u4ea7\u4e1a\u52a1\u53ca\u6295\u8d44\u96f6\u552e\u4e1a\u52a1\u3002  2017-06-30  1.611578e+11  \n",
        "2  \u5de5\u4e1a(\u5305\u62ec\u4f46\u4e0d\u9650\u4e8e\u7eba\u7ec7\u4e1a\u3001\u7535\u5b50\u3001\u5efa\u6750\u3001\u5316\u5de5\u3001\u5bb6\u7535\u3001\u4e94\u91d1\u3001\u73e0\u5b9d\u3001\u9996\u9970)\u751f\u4ea7\u4e0e\u7ecf\u8425\uff1b\u623f\u5730\u4ea7\u5f00\u53d1\u4e0e...  2017-06-30  6.386596e+07  \n",
        "3                      \u751f\u7269\u7279\u5f81\u8bc6\u522b\u7cfb\u7edf\u3001\u751f\u7269\u5236\u836f\u7684\u7814\u53d1\u4e0e\u9500\u552e\u3001\u623f\u5730\u4ea7\u5f00\u53d1\u548c\u9500\u552e\u3002  2017-06-30  1.724439e+08  \n",
        "4                  \u623f\u5730\u4ea7\u3001\u9152\u5e97\u5f0f\u516c\u5bd3\u7ba1\u7406\u3001\u4ea4\u901a\u8fd0\u8f93\u3001\u5546\u52a1\u54a8\u8be2\u3001\u8f6f\u4ef6\u5f00\u53d1\u3001\u8d22\u7ecf\u8d44\u8baf\u7b49\u3002  2017-06-30  1.340277e+09  \n",
        "\n",
        "[5 rows x 22 columns]"
       ]
      }
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "889E821331454E188B48F7F8FEFCD64C",
     "input": [
      "valid_stocks = stock_basics.loc[(stock_basics['listDate']<date) & (stock_basics['listStatusCD'].isin(['L','S']))]['secID']"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "6D198728D0E0462D9D22663BB0CB6A0F",
     "input": [
      "print valid_stocks"
     ],
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": [
        "0       000001.XSHE\n",
        "1       000002.XSHE\n",
        "3       000004.XSHE\n",
        "4       000005.XSHE\n",
        "5       000006.XSHE\n",
        "6       000007.XSHE\n",
        "7       000008.XSHE\n",
        "8       000009.XSHE\n",
        "9       000010.XSHE\n",
        "10      000011.XSHE\n",
        "11      000012.XSHE\n",
        "13      000014.XSHE\n",
        "15      000016.XSHE\n",
        "16      000017.XSHE\n",
        "17      000018.XSHE\n",
        "18      000019.XSHE\n",
        "19      000020.XSHE\n",
        "20      000021.XSHE\n",
        "21      000022.XSHE\n",
        "22      000023.XSHE\n",
        "24      000025.XSHE\n",
        "25      000026.XSHE\n",
        "26      000027.XSHE\n",
        "27      000028.XSHE\n",
        "28      000029.XSHE\n",
        "29      000030.XSHE\n",
        "30      000031.XSHE\n",
        "31      000032.XSHE\n",
        "33      000034.XSHE\n",
        "34      000035.XSHE\n",
        "           ...     \n",
        "3460    603928.XSHG\n",
        "3461    603929.XSHG\n",
        "3462    603933.XSHG\n",
        "3463    603936.XSHG\n",
        "3464    603938.XSHG\n",
        "3465    603939.XSHG\n",
        "3466    603955.XSHG\n",
        "3467    603958.XSHG\n",
        "3468    603959.XSHG\n",
        "3469    603960.XSHG\n",
        "3471    603966.XSHG\n",
        "3472    603968.XSHG\n",
        "3473    603969.XSHG\n",
        "3474    603976.XSHG\n",
        "3475    603977.XSHG\n",
        "3476    603978.XSHG\n",
        "3477    603979.XSHG\n",
        "3478    603980.XSHG\n",
        "3479    603985.XSHG\n",
        "3480    603986.XSHG\n",
        "3481    603987.XSHG\n",
        "3482    603988.XSHG\n",
        "3483    603989.XSHG\n",
        "3484    603990.XSHG\n",
        "3485    603991.XSHG\n",
        "3486    603993.XSHG\n",
        "3487    603996.XSHG\n",
        "3488    603997.XSHG\n",
        "3489    603998.XSHG\n",
        "3490    603999.XSHG\n",
        "Name: secID, dtype: object"
       ]
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": [
        "\n"
       ]
      }
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "B7BC93B0142E4AE082CE7829BE807EAA",
     "input": [
      "# \u83b7\u53d6\u5bf9\u5e94\u80a1\u7968\u5728\u5bf9\u5e94\u65e5\u671f\u7684\u591a\u4e2a\u56e0\u5b50\u503c\n",
      "import pandas as pd\n",
      "\n",
      "month_end = trading_date[(trading_date['isMonthEnd']==1) & (trading_date['calendarDate']>start_date) & (trading_date['calendarDate']<end_date)]['calendarDate'].tolist()\n",
      "\n",
      "mkt_value = [DataAPI.MktStockFactorsOneDayGet(tradeDate=date,secID=valid_stocks,ticker=u\"\",field=[\"secID\", 'LCAP','PE', 'REVS20', 'tradeDate'],pandas=\"1\").set_index(['tradeDate', 'secID']) for date in month_end]\n",
      "lcap = pd.concat(mkt_value, axis=0)"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "FABA5A6A678442429BA5FD0FA0BE99DA",
     "input": [
      "print lcap.head(10)"
     ],
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": [
        "                           LCAP        PE  REVS20\n",
        "tradeDate  secID                                 \n",
        "2014-01-30 000001.XSHE  25.4104    7.3031  0.9322\n",
        "           000002.XSHE  25.1213    5.9634  0.9236\n",
        "           000004.XSHE  20.7556  311.7743  1.0415\n",
        "           000005.XSHE  21.4881  335.2534  0.9438\n",
        "           000006.XSHE  22.4981    9.2826  0.8973\n",
        "           000007.XSHE  21.8590   83.8485  0.9601\n",
        "           000008.XSHE  21.6795   83.4824  0.9522\n",
        "           000009.XSHE  23.1874   28.4830  0.9967\n",
        "           000010.XSHE  22.1239  268.2044  0.8961\n",
        "           000011.XSHE  22.1784    7.6962  0.9194"
       ]
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": [
        "\n"
       ]
      }
     ]
    },
    {
     "cell_type": "code",
     "collapsed": true,
     "id": "C29147DA003D464784664C9C1067BB1C",
     "input": [
      "mkt_value"
     ],
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 13,
       "text": [
        "[                           LCAP        PE  REVS20\n",
        " tradeDate  secID                                 \n",
        " 2014-01-30 000001.XSHE  25.4104    7.3031  0.9322\n",
        "            000002.XSHE  25.1213    5.9634  0.9236\n",
        "            000004.XSHE  20.7556  311.7743  1.0415\n",
        "            000005.XSHE  21.4881  335.2534  0.9438\n",
        "            000006.XSHE  22.4981    9.2826  0.8973\n",
        "            000007.XSHE  21.8590   83.8485  0.9601\n",
        "            000008.XSHE  21.6795   83.4824  0.9522\n",
        "            000009.XSHE  23.1874   28.4830  0.9967\n",
        "            000010.XSHE  22.1239  268.2044  0.8961\n",
        "            000011.XSHE  22.1784    7.6962  0.9194\n",
        "            000012.XSHE  23.5253   32.9809  0.9743\n",
        "            000014.XSHE  21.3588   54.1515  0.9088\n",
        "            000016.XSHE  22.2851   67.5892  1.0313\n",
        "            000017.XSHE  21.8701 -100.8038  1.2359\n",
        "            000018.XSHE  21.1545  286.5478  0.9580\n",
        "            000019.XSHE  21.3380   42.8870  0.9510\n",
        "            000020.XSHE  21.3333 -821.0814  0.9819\n",
        "            000021.XSHE  23.0070   56.3764  1.2444\n",
        "            000022.XSHE  23.0077   17.9369  0.9442\n",
        "            000023.XSHE  20.8741   39.2291  1.0607\n",
        "            000025.XSHE  21.4701   60.7129  1.0886\n",
        "            000026.XSHE  21.6863   20.7757  0.8858\n",
        "            000027.XSHE  23.3458   11.3854  0.9524\n",
        "            000028.XSHE  23.4470   29.5640  1.1461\n",
        "            000029.XSHE  21.9876   59.0326  0.9235\n",
        "            000030.XSHE  22.7545  233.1344  0.9561\n",
        "            000031.XSHE  22.5856   10.8814  0.9644\n",
        "            000032.XSHE  21.4013    9.3441  0.9547\n",
        "            000034.XSHE  21.1094  121.7455  0.9762\n",
        "            000035.XSHE  21.4319    3.3633  1.0151\n",
        " ...                         ...       ...     ...\n",
        "            601800.XSHG  24.8470    4.7177  0.9502\n",
        "            601928.XSHG  24.0257   31.3711  1.1124\n",
        "            601336.XSHG  24.9304   14.7321  0.9522\n",
        "            601929.XSHG  23.4470   36.1579  1.2373\n",
        "            601339.XSHG  22.7077   15.0356  0.9700\n",
        "            601388.XSHG  22.0053   26.6845  0.9536\n",
        "            601515.XSHG  23.4577   22.0402  1.0564\n",
        "            601965.XSHG  22.9489   29.2486  1.1386\n",
        "            603000.XSHG  23.9675  102.0814  1.1820\n",
        "            601608.XSHG  22.8754   11.4008  0.9374\n",
        "            603002.XSHG  21.6648   42.9132  0.9742\n",
        "            603003.XSHG  21.3549  -43.5355  0.9173\n",
        "            603167.XSHG  22.1613   19.1423  1.0555\n",
        "            603123.XSHG  21.7009   19.1920  0.9452\n",
        "            603128.XSHG  22.3857   74.1796  1.2016\n",
        "            603077.XSHG  22.5230  106.9498  0.9711\n",
        "            603008.XSHG  21.8288   25.7909  0.9248\n",
        "            603009.XSHG      NaN       NaN     NaN\n",
        "            603005.XSHG      NaN       NaN     NaN\n",
        "            603333.XSHG  21.5139   43.7372  0.8653\n",
        "            603366.XSHG  22.4192   13.9250  0.9558\n",
        "            603399.XSHG  21.7345   49.6030  0.9645\n",
        "            603288.XSHG      NaN       NaN     NaN\n",
        "            603555.XSHG  22.7196   16.8093     NaN\n",
        "            603308.XSHG  22.1584   23.6803     NaN\n",
        "            603766.XSHG  22.7640   14.3348  1.0246\n",
        "            603699.XSHG  23.3816   39.7884     NaN\n",
        "            603688.XSHG      NaN       NaN     NaN\n",
        "            603799.XSHG      NaN       NaN     NaN\n",
        "            603993.XSHG  24.1211   29.2294  0.9260\n",
        " \n",
        " [2506 rows x 3 columns],                            LCAP        PE  REVS20\n",
        " tradeDate  secID                                 \n",
        " 2014-02-28 000001.XSHE  25.3864    7.1301  0.9545\n",
        "            000002.XSHE  25.0276    5.4301  0.8626\n",
        "            000004.XSHE  20.8922  357.3998  1.1576\n",
        "            000005.XSHE  21.4881  335.2534  0.9833\n",
        "            000006.XSHE  22.4820    9.1339  0.9451\n",
        "            000007.XSHE  21.8166   80.3652  0.9458\n",
        "            000008.XSHE  21.7940   93.6132  1.1083\n",
        "            000009.XSHE  23.3640   33.9850  1.2087\n",
        "            000010.XSHE  22.1789  283.3637  1.0459\n",
        "            000011.XSHE  22.1285    7.3216  0.9382\n",
        "            000012.XSHE  23.5303   33.1470  0.9926\n",
        "            000014.XSHE  21.3598   54.2094  0.9522\n",
        "            000016.XSHE  22.3973   75.6112  1.0913\n",
        "            000017.XSHE  21.7492  -89.3288  0.8405\n",
        "            000018.XSHE  21.1763  191.4863  1.0234\n",
        "            000019.XSHE  21.4062   45.9130  1.0534\n",
        "            000020.XSHE  21.3516 -836.2398  1.0030\n",
        "            000021.XSHE  22.9258   51.9813  1.0115\n",
        "            000022.XSHE  22.9647   17.1832  0.9695\n",
        "            000023.XSHE  20.8930   39.9781  1.0415\n",
        "            000025.XSHE  21.3493   53.8051  0.9815\n",
        "            000026.XSHE  21.7600   22.3642  1.0375\n",
        "            000027.XSHE  23.4179   12.2377  1.0608\n",
        "            000028.XSHE  23.3649   27.2326  0.9278\n",
        "            000029.XSHE  21.9674   57.8519  0.9742\n",
        "            000030.XSHE  22.9820  292.7087  1.2555\n",
        "            000031.XSHE  22.4911    9.9006  0.9202\n",
        "            000032.XSHE  21.4981   10.2940  1.1147\n",
        "            000034.XSHE  21.1070  121.4493  1.0024\n",
        "            000035.XSHE  21.4897    3.5636  1.0796\n",
        " ...                         ...       ...     ...\n",
        "            601800.XSHG  24.8204    4.5942  0.9614\n",
        "            601928.XSHG  23.9356   28.6687  0.9287\n",
        "            601336.XSHG  24.9304   14.7321  0.9751\n",
        "            601929.XSHG  23.5257   40.9953  1.2424\n",
        "            601339.XSHG  22.6688   14.4621  0.9435\n",
        "            601388.XSHG  22.0924   29.1132  1.0456\n",
        "            601515.XSHG  23.3820   20.4330  0.9023\n",
        "            601965.XSHG  22.9809   30.2000  1.0087\n",
        "            603000.XSHG  23.7618   83.1090  0.8302\n",
        "            601608.XSHG  22.8975   11.6550  0.9938\n",
        "            603002.XSHG  21.7486   46.6622  1.0388\n",
        "            603003.XSHG  21.6162  -56.5353  1.2451\n",
        "            603167.XSHG  22.1827   19.5580  1.1641\n",
        "            603123.XSHG  21.7078   19.3255  0.9886\n",
        "            603128.XSHG  22.2012   61.6850  0.9361\n",
        "            603077.XSHG  22.6174  117.5334  1.1409\n",
        "            603008.XSHG  21.9476   29.0450  1.0976\n",
        "            603009.XSHG      NaN       NaN     NaN\n",
        "            603005.XSHG  22.8741   60.7670     NaN\n",
        "            603333.XSHG  21.5233   44.1498  0.8682\n",
        "            603366.XSHG  22.3819   13.4142  0.9359\n",
        "            603399.XSHG  21.7636   51.0660  0.9850\n",
        "            603288.XSHG  24.6856   34.3605     NaN\n",
        "            603555.XSHG  22.8485   19.1225  0.8939\n",
        "            603308.XSHG  22.3303   28.1232  1.0000\n",
        "            603766.XSHG  22.8007   14.8713  1.0080\n",
        "            603699.XSHG  23.4545   42.7992  0.9038\n",
        "            603688.XSHG      NaN       NaN     NaN\n",
        "            603799.XSHG      NaN       NaN     NaN\n",
        "            603993.XSHG  24.0953   24.8144  0.9519\n",
        " \n",
        " [2506 rows x 3 columns],                            LCAP        PE  REVS20\n",
        " tradeDate  secID                                 \n",
        " 2014-03-31 000001.XSHE  25.3535    6.7322  0.9756\n",
        "            000002.XSHE  25.2131    5.8942  1.2185\n",
        "            000004.XSHE  20.7931  323.6877  0.8819\n",
        "            000005.XSHE  21.5619  360.9324  1.0412\n",
        "            000006.XSHE  22.7079   10.4534  1.2420\n",
        "            000007.XSHE  21.7551   75.5756  0.9289\n",
        "            000008.XSHE  21.7825  126.7344  0.9785\n",
        "            000009.XSHE  23.3051   32.0395  0.9418\n",
        "            000010.XSHE  22.0361  245.6597  0.8316\n",
        "            000011.XSHE  22.2738    8.4669  1.1365\n",
        "            000012.XSHE  23.5177   10.6474  0.9801\n",
        "            000014.XSHE  21.4149   69.4461  1.0270\n",
        "            000016.XSHE  22.3950   75.4405  0.9448\n",
        "            000017.XSHE  21.9763 -112.1023  1.2402\n",
        "            000018.XSHE  21.1289  182.6327  0.9562\n",
        "            000019.XSHE  21.4568   47.6951  1.0297\n",
        "            000020.XSHE  21.5040 -973.9288  1.1439\n",
        "            000021.XSHE  22.8339   35.8967  0.8918\n",
        "            000022.XSHE  22.9419   18.2828  0.9674\n",
        "            000023.XSHE  20.9253   41.2888  0.9922\n",
        "            000025.XSHE  21.5493   65.7195     NaN\n",
        "            000026.XSHE  21.7144   20.7061  0.9397\n",
        "            000027.XSHE  23.4321   10.3320  0.9966\n",
        "            000028.XSHE  23.4931   30.6555  0.9057\n",
        "            000029.XSHE  22.2389   19.9435  1.2464\n",
        "            000030.XSHE  22.8837  265.3045  0.8553\n",
        "            000031.XSHE  22.5657   10.6669  1.0448\n",
        "            000032.XSHE  21.4632    9.9405  0.9453\n",
        "            000034.XSHE  21.2852  104.6150  1.1611\n",
        "            000035.XSHE  21.5494    2.0189     NaN\n",
        " ...                         ...       ...     ...\n",
        "            601800.XSHG  24.8311    5.0101  1.0026\n",
        "            601928.XSHG  23.8434   26.1426  0.9008\n",
        "            601336.XSHG  24.8656   14.2362  0.9439\n",
        "            601929.XSHG  23.6077   44.4998  1.0331\n",
        "            601339.XSHG  22.6317   13.9351  0.9513\n",
        "            601388.XSHG  22.0756   28.6274  0.9532\n",
        "            601515.XSHG  23.2260   17.4810  0.8558\n",
        "            601965.XSHG  22.9829   22.6911  0.9639\n",
        "            603000.XSHG  23.6859   77.0343  0.9092\n",
        "            601608.XSHG  22.9006   11.6913  0.9844\n",
        "            603002.XSHG  21.8138   49.8087  1.0349\n",
        "            603003.XSHG  21.5530  -53.0749  0.8534\n",
        "            603167.XSHG  22.1715   18.2223  0.9394\n",
        "            603123.XSHG  21.6655   18.5249  0.9466\n",
        "            603128.XSHG  22.1175   56.7322  0.8864\n",
        "            603077.XSHG  22.5274  107.4273  0.9083\n",
        "            603008.XSHG  21.9022   27.7541  0.9149\n",
        "            603009.XSHG      NaN       NaN     NaN\n",
        "            603005.XSHG  22.6970   50.9064  0.7744\n",
        "            603333.XSHG  21.5233   44.1498  0.9862\n",
        "            603366.XSHG  22.3796   17.0190  0.9792\n",
        "            603399.XSHG  21.7464   50.1973  0.9281\n",
        "            603288.XSHG  24.6252   30.8128  0.9329\n",
        "            603555.XSHG  22.7212   16.8373  0.8153\n",
        "            603308.XSHG  22.3158   27.7173  0.8958\n",
        "            603766.XSHG  22.6519   12.4564  0.8317\n",
        "            603699.XSHG  23.3517   38.6176  0.8543\n",
        "            603688.XSHG      NaN       NaN     NaN\n",
        "            603799.XSHG      NaN       NaN     NaN\n",
        "            603993.XSHG  24.0634   24.0363  0.9340\n",
        " \n",
        " [2506 rows x 3 columns],                            LCAP        PE  REVS20\n",
        " tradeDate  secID                                 \n",
        " 2014-04-30 000001.XSHE  25.3873    6.3525  1.0316\n",
        "            000002.XSHE  25.1894    5.7880  0.9776\n",
        "            000004.XSHE  20.8458 -242.9634  1.0491\n",
        "            000005.XSHE  21.4623  -50.1016  0.9087\n",
        "            000006.XSHE  22.6023    9.8442  0.8997\n",
        "            000007.XSHE  21.7493  106.3707  0.9967\n",
        "            000008.XSHE  21.7591  119.3286  0.9626\n",
        "            000009.XSHE  23.2585   36.9676  0.9315\n",
        "            000010.XSHE  21.8971 -642.3133  0.8716\n",
        "            000011.XSHE  22.1270   44.1464  0.8812\n",
        "            000012.XSHE  23.4815   10.1672  0.9523\n",
        "            000014.XSHE  21.4525   34.9883  1.0028\n",
        "            000016.XSHE  22.3296  123.2458  0.9240\n",
        "            000017.XSHE  21.9345    2.0957  0.9531\n",
        "            000018.XSHE  21.1301  154.3200  0.9737\n",
        "            000019.XSHE  21.4374   56.0720  0.9843\n",
        "            000020.XSHE  21.5802 -354.7696     NaN\n",
        "            000021.XSHE  22.7445   92.3532  0.8985\n",
        "            000022.XSHE  22.8608   17.6918  0.9151\n",
        "            000023.XSHE  20.9729   55.8857  1.0289\n",
        "            000025.XSHE  21.3886  342.5725  0.8515\n",
        "            000026.XSHE  21.7332   19.6699  1.0073\n",
        "            000027.XSHE  23.4144    9.0365  0.9879\n",
        "            000028.XSHE  23.3634   25.7334  0.8808\n",
        "            000029.XSHE  22.1261   16.4794  0.8993\n",
        "            000030.XSHE  22.8549   15.0953  0.9686\n",
        "            000031.XSHE  22.5156   11.0739  0.9430\n",
        "            000032.XSHE  21.3918 -260.0763  0.9249\n",
        "            000034.XSHE  21.1499   86.1852  0.8735\n",
        "            000035.XSHE  21.4531    1.8370  0.9082\n",
        " ...                         ...       ...     ...\n",
        "            601800.XSHG  24.8204    4.9433  0.9868\n",
        "            601928.XSHG  23.7724   22.2257  0.9191\n",
        "            601336.XSHG  24.8562   13.8056  0.9842\n",
        "            601929.XSHG  23.6432   36.8354  1.0253\n",
        "            601339.XSHG  22.5978   12.6895  0.9528\n",
        "            601388.XSHG  22.0563   52.5193  0.9718\n",
        "            601515.XSHG  23.2744   17.5727  1.0383\n",
        "            601965.XSHG  22.8675   19.8927  0.8705\n",
        "            603000.XSHG  23.7199   70.6043  1.0074\n",
        "            601608.XSHG  22.8818   18.4293  0.9757\n",
        "            603002.XSHG  21.7001   39.4426  0.8635\n",
        "            603003.XSHG  21.5687  -71.1741  1.0044\n",
        "            603167.XSHG  22.1816   17.7457  0.9922\n",
        "            603123.XSHG  21.6558   22.5586  0.9718\n",
        "            603128.XSHG  22.0509   44.2623  0.9200\n",
        "            603077.XSHG  22.7021  132.8057  1.0064\n",
        "            603008.XSHG  21.8737   25.3398  0.9580\n",
        "            603009.XSHG      NaN       NaN     NaN\n",
        "            603005.XSHG  22.7622   46.9363  1.0538\n",
        "            603333.XSHG  21.4852 -223.5944  0.9559\n",
        "            603366.XSHG  22.4163   16.9210  1.0687\n",
        "            603399.XSHG  21.7546   63.9894  0.9972\n",
        "            603288.XSHG  24.6746   29.3536  1.0277\n",
        "            603555.XSHG  22.6169   16.0815  0.8861\n",
        "            603308.XSHG  22.2211   27.4497  0.8994\n",
        "            603766.XSHG  22.6862   12.7191  1.0355\n",
        "            603699.XSHG  23.2966   26.6049  0.9358\n",
        "            603688.XSHG      NaN       NaN     NaN\n",
        "            603799.XSHG      NaN       NaN     NaN\n",
        "            603993.XSHG  24.0544   20.8582  0.9839\n",
        " \n",
        " [2506 rows x 3 columns],                            LCAP        PE  REVS20\n",
        " tradeDate  secID                                 \n",
        " 2014-05-30 000001.XSHE  25.4191    6.5578  1.0324\n",
        "            000002.XSHE  25.2685    6.2643  1.1418\n",
        "            000004.XSHE  20.8225 -237.3676  0.9770\n",
        "            000005.XSHE  21.4446  -49.2264  0.9825\n",
        "            000006.XSHE  22.5731    9.5600  0.9712\n",
        "            000007.XSHE  21.7010  101.3516     NaN\n",
        "            000008.XSHE  21.7003  112.5135  0.9428\n",
        "            000009.XSHE  23.2733   37.5188     NaN\n",
        "            000010.XSHE  21.8487 -611.9494  0.9527\n",
        "            000011.XSHE  22.1358   44.5342  1.0088\n",
        "            000012.XSHE  23.4219    9.5786  0.9810\n",
        "            000014.XSHE  21.3350   31.1083  0.8891\n",
        "            000016.XSHE  22.3051  120.2688  0.9782\n",
        "            000017.XSHE  21.8595    1.9442  0.9278\n",
        "            000018.XSHE  21.2307  170.6556  1.1062\n",
        "            000019.XSHE  21.3474   51.2501  0.9138\n",
        "            000020.XSHE  21.4857 -322.7892  0.9099\n",
        "            000021.XSHE  22.7883   96.4938  1.0448\n",
        "            000022.XSHE  22.8470   17.4496  0.9863\n",
        "            000023.XSHE  20.9729   55.8857  1.0000\n",
        "            000025.XSHE  21.5513  403.0949  1.1767\n",
        "            000026.XSHE  21.8287   21.6397  1.1001\n",
        "            000027.XSHE  23.4162    9.0527  1.0458\n",
        "            000028.XSHE  23.3622   25.7001  1.0033\n",
        "            000029.XSHE  22.0672   15.5366  0.9427\n",
        "            000030.XSHE  22.8283   14.6999  0.9739\n",
        "            000031.XSHE  22.5095   11.0070  0.9939\n",
        "            000032.XSHE  21.4396 -272.8008     NaN\n",
        "            000034.XSHE  21.1776   88.6016  1.0280\n",
        "            000035.XSHE  22.5084    5.2773  0.9572\n",
        " ...                         ...       ...     ...\n",
        "            601800.XSHG  24.8204    4.9433  1.0000\n",
        "            601928.XSHG  23.8230   23.3786  1.0519\n",
        "            601336.XSHG  24.8686   13.9782  1.0125\n",
        "            601929.XSHG  23.5292   32.8690  0.8960\n",
        "            601339.XSHG  22.5200   11.7403  0.9483\n",
        "            601388.XSHG  22.0681   53.1439  1.0118\n",
        "            601515.XSHG  23.3018   18.0605  1.0277\n",
        "            601965.XSHG  22.7480   17.6526  0.9029\n",
        "            603000.XSHG  23.7350   71.6767  1.0152\n",
        "            601608.XSHG  22.8594   18.0211  0.9775\n",
        "            603002.XSHG  21.6910   39.0862  0.9910\n",
        "            603003.XSHG  21.6244  -75.2482  1.0572\n",
        "            603167.XSHG  22.1405   17.0303  0.9763\n",
        "            603123.XSHG  21.6703   22.8867  1.0145\n",
        "            603128.XSHG  22.0677   45.0133  1.0169\n",
        "            603077.XSHG  22.5524  114.3372  0.8607\n",
        "            603008.XSHG  21.8088   23.7481  0.9371\n",
        "            603009.XSHG      NaN       NaN     NaN\n",
        "            603005.XSHG  22.8955   53.6257  1.1470\n",
        "            603333.XSHG  21.4973 -226.3079  1.0121\n",
        "            603366.XSHG  22.3842   16.3856  0.9684\n",
        "            603399.XSHG  21.8198   68.3016  1.0703\n",
        "            603288.XSHG  24.6761   29.3958  1.0084\n",
        "            603555.XSHG  22.6316   16.3193  1.0148\n",
        "            603308.XSHG  22.2709   28.8491  1.0510\n",
        "            603766.XSHG  22.6657   12.4619  0.9798\n",
        "            603699.XSHG  23.3131   27.0463  1.0166\n",
        "            603688.XSHG      NaN       NaN     NaN\n",
        "            603799.XSHG      NaN       NaN     NaN\n",
        "            603993.XSHG  24.1868   23.8109  1.1681\n",
        " \n",
        " [2506 rows x 3 columns],                            LCAP        PE  REVS20\n",
        " tradeDate  secID                                 \n",
        " 2014-06-30 000001.XSHE  25.4526    6.7813  1.0487\n",
        "            000002.XSHE  25.2352    6.0592  0.9673\n",
        "            000004.XSHE  20.8765 -250.5447  1.0555\n",
        "            000005.XSHE  21.4491  -49.4452  1.0044\n",
        "            000006.XSHE  22.5451    9.2962  1.0040\n",
        "            000007.XSHE  21.7010  101.3516     NaN\n",
        "            000008.XSHE  21.6595  108.0129     NaN\n",
        "            000009.XSHE  23.2733   37.5188     NaN\n",
        "            000010.XSHE  22.0749 -767.2725  1.2538\n",
        "            000011.XSHE  22.1093   43.3708  1.0120\n",
        "            000012.XSHE  23.3747    9.1371  0.9539\n",
        "            000014.XSHE  21.4289   34.1715  1.0997\n",
        "            000016.XSHE  22.3995  132.1766  1.0990\n",
        "            000017.XSHE  21.9096    2.0440  1.0513\n",
        "            000018.XSHE  21.2919  181.4302     NaN\n",
        "            000019.XSHE  21.4130   54.7219  1.0678\n",
        "            000020.XSHE  21.5447 -342.4039     NaN\n",
        "            000021.XSHE  22.8843  106.2152  1.1101\n",
        "            000022.XSHE  22.8478   17.4631  1.0008\n",
        "            000023.XSHE  20.9685   55.6441  0.9956\n",
        "            000025.XSHE  21.4649  369.7300  0.9172\n",
        "            000026.XSHE  21.8904   23.0186  1.0638\n",
        "            000027.XSHE  23.4215    9.1012  1.0056\n",
        "            000028.XSHE  23.3965   26.5989  1.0350\n",
        "            000029.XSHE  22.0619   15.4546  0.9947\n",
        "            000030.XSHE  22.8487   15.0023  1.0364\n",
        "            000031.XSHE  22.5004   10.9066  0.9911\n",
        "            000032.XSHE  21.4396 -272.8008     NaN\n",
        "            000034.XSHE  21.2625   96.4550  1.0886\n",
        "            000035.XSHE  22.5512    5.5083  1.0438\n",
        " ...                         ...       ...     ...\n",
        "            601339.XSHG  22.5262   11.8133  1.0061\n",
        "            601388.XSHG  22.2103   61.2631  1.1531\n",
        "            601515.XSHG  23.3043   18.1062  1.0026\n",
        "            601965.XSHG  22.7935   18.4740  1.0465\n",
        "            603000.XSHG  23.7990   76.4149  1.0730\n",
        "            601608.XSHG  22.8723   18.2544  1.0130\n",
        "            603002.XSHG  21.7713   42.3533  1.0835\n",
        "            603003.XSHG  21.6358  -76.1124  1.0115\n",
        "            603167.XSHG  22.2508   19.0175  1.1167\n",
        "            603006.XSHG  20.8578   18.9726     NaN\n",
        "            603123.XSHG  21.6810   23.1328     NaN\n",
        "            603128.XSHG  22.0750   45.3419  1.0072\n",
        "            603077.XSHG  22.6061  120.6481  1.0556\n",
        "            603168.XSHG      NaN       NaN     NaN\n",
        "            603008.XSHG  21.8024   23.5965  0.9937\n",
        "            603009.XSHG      NaN       NaN     NaN\n",
        "            603005.XSHG  22.9699   57.7667  1.0772\n",
        "            603328.XSHG      NaN       NaN     NaN\n",
        "            603333.XSHG  21.5116 -229.5641  1.0144\n",
        "            603366.XSHG  22.4104   16.8214  1.0267\n",
        "            603399.XSHG  21.9454   77.4463  1.1338\n",
        "            603288.XSHG  24.6484   28.5931  0.9727\n",
        "            603555.XSHG  22.7795   18.9203  1.2025\n",
        "            603308.XSHG  22.5556   38.3510  1.3294\n",
        "            603369.XSHG      NaN       NaN     NaN\n",
        "            603766.XSHG  22.6794   12.6334  1.0137\n",
        "            603699.XSHG  23.4045   29.6337  1.1147\n",
        "            603688.XSHG      NaN       NaN     NaN\n",
        "            603799.XSHG      NaN       NaN     NaN\n",
        "            603993.XSHG  24.2499   25.3630  1.0649\n",
        " \n",
        " [2515 rows x 3 columns],                            LCAP        PE  REVS20\n",
        " tradeDate  secID                                 \n",
        " 2014-07-31 000001.XSHE  25.5451    7.4382  1.0913\n",
        "            000002.XSHE  25.4151    7.2534  1.2147\n",
        "            000004.XSHE  20.9278 -263.7218  1.0354\n",
        "            000005.XSHE  21.5500  -54.6960  1.0504\n",
        "            000006.XSHE  22.6268   10.0877  1.0354\n",
        "            000007.XSHE  21.7010  101.3516     NaN\n",
        "            000008.XSHE  21.6595  108.0129     NaN\n",
        "            000009.XSHE  23.2699   37.3939     NaN\n",
        "            000010.XSHE  22.1239 -805.8113  0.9885\n",
        "            000011.XSHE  22.1686   46.0208  1.0454\n",
        "            000012.XSHE  23.4589    9.9398  1.0768\n",
        "            000014.XSHE  21.5568   38.8343  1.1024\n",
        "            000016.XSHE  22.5518  153.9084  1.2022\n",
        "            000017.XSHE  21.9230    2.0716  1.0169\n",
        "            000018.XSHE  21.2919  181.4302     NaN\n",
        "            000019.XSHE  21.4457   56.5404  1.0428\n",
        "            000020.XSHE  21.5447 -342.4039     NaN\n",
        "            000021.XSHE  22.9177  109.8158  1.0115\n",
        "            000022.XSHE  22.8601   17.6784  1.0126\n",
        "            000023.XSHE  21.0637   61.2024  1.0685\n",
        "            000025.XSHE  21.5532  403.8709  1.0810\n",
        "            000026.XSHE  21.9669   24.8477  1.0865\n",
        "            000027.XSHE  23.5116    9.9595  1.0981\n",
        "            000028.XSHE  23.5807   31.9786  1.1230\n",
        "            000029.XSHE  22.1699   17.2173  1.0910\n",
        "            000030.XSHE  22.9348   16.3513  1.0278\n",
        "            000031.XSHE  22.9731   17.4974  1.5847\n",
        "            000032.XSHE  21.4362 -271.8698     NaN\n",
        "            000034.XSHE  21.5269   35.2802  1.2761\n",
        "            000035.XSHE  22.5782    5.6589  1.0321\n",
        " ...                         ...       ...     ...\n",
        "            601579.XSHG      NaN       NaN     NaN\n",
        "            603002.XSHG  21.8138   44.1947  1.0464\n",
        "            603003.XSHG  21.7875  -88.5818  1.1840\n",
        "            603167.XSHG  22.1658   17.4675  0.9595\n",
        "            603006.XSHG  21.5840   39.2189  1.5532\n",
        "            603123.XSHG  21.8053   26.1953  1.1542\n",
        "            603128.XSHG  22.1735   50.0357  1.0289\n",
        "            603077.XSHG  22.6831  130.2999  1.0315\n",
        "            603168.XSHG  22.2657   44.9239  2.0672\n",
        "            603008.XSHG  21.8786   25.4661  1.0593\n",
        "            603126.XSHG  21.4298   22.2813     NaN\n",
        "            603009.XSHG  21.6549   62.0942     NaN\n",
        "            603005.XSHG  22.8791   52.7532  0.9313\n",
        "            603100.XSHG      NaN       NaN     NaN\n",
        "            603099.XSHG      NaN       NaN     NaN\n",
        "            603111.XSHG      NaN       NaN     NaN\n",
        "            603328.XSHG  23.2598   39.2841  0.9682\n",
        "            603333.XSHG  21.6380 -260.4983  1.0909\n",
        "            603366.XSHG  22.4637   17.7427  1.0571\n",
        "            603399.XSHG  22.1239   81.0592  1.1892\n",
        "            603288.XSHG  24.6554   28.7959  1.0107\n",
        "            603555.XSHG  22.7221   17.8650  0.9639\n",
        "            603308.XSHG  22.4403   34.1770  0.9374\n",
        "            603369.XSHG  23.3150   19.5992  1.0915\n",
        "            603766.XSHG  22.9674   16.8493  1.2490\n",
        "            603699.XSHG  23.4045   29.6337  1.0125\n",
        "            603688.XSHG      NaN       NaN     NaN\n",
        "            603609.XSHG      NaN       NaN     NaN\n",
        "            603799.XSHG      NaN       NaN     NaN\n",
        "            603993.XSHG  24.3680   28.5428  1.0991\n",
        " \n",
        " [2527 rows x 3 columns],                            LCAP        PE  REVS20\n",
        " tradeDate  secID                                 \n",
        " 2014-08-29 000001.XSHE  25.4863    6.5893  0.9580\n",
        "            000002.XSHE  25.3330    6.5353  0.9363\n",
        "            000004.XSHE  20.9209 -210.3103  0.9764\n",
        "            000005.XSHE  21.5815  -52.2965  1.0531\n",
        "            000006.XSHE  22.7042   15.2598  1.0959\n",
        "            000007.XSHE  21.7010  144.5038     NaN\n",
        "            000008.XSHE  21.6595  122.3369     NaN\n",
        "            000009.XSHE  23.7025   40.0274  1.5413\n",
        "            000010.XSHE  22.1925 -399.3754  1.0438\n",
        "            000011.XSHE  22.2675   78.9761  1.1310\n",
        "            000012.XSHE  23.4494    8.6227  1.0110\n",
        "            000014.XSHE  21.6278   40.6565  1.0976\n",
        "            000016.XSHE  22.4414  111.5427  0.8956\n",
        "            000017.XSHE  21.9920    2.2138  1.0697\n",
        "            000018.XSHE  21.2919  135.0371     NaN\n",
        "            000019.XSHE  21.5986   91.5356  1.1387\n",
        "            000020.XSHE  21.5447 -323.4657     NaN\n",
        "            000021.XSHE  22.9657  115.2165  1.0756\n",
        "            000022.XSHE  22.8923   19.7666  1.0367\n",
        "            000023.XSHE  21.1845  186.1401     NaN\n",
        "            000025.XSHE  21.5532  268.6832  1.0379\n",
        "            000026.XSHE  21.9417   22.6488  0.9966\n",
        "            000027.XSHE  23.5670    9.2866  1.0762\n",
        "            000028.XSHE  23.5905   28.8839  1.0104\n",
        "            000029.XSHE  22.2255   17.9707  1.0777\n",
        "            000030.XSHE  22.9234   15.3653  1.0161\n",
        "            000031.XSHE  22.9499   16.3879  0.9922\n",
        "            000032.XSHE  21.4362  -95.7741     NaN\n",
        "            000034.XSHE  21.6447   39.6902  1.1452\n",
        "            000035.XSHE  22.5764    5.5195  1.0274\n",
        " ...                         ...       ...     ...\n",
        "            603167.XSHG  22.2287   19.2606  1.0759\n",
        "            603006.XSHG  21.6421   41.2335  1.0864\n",
        "            603123.XSHG  21.7948   28.9583  0.9833\n",
        "            603128.XSHG  22.2247   49.5391  1.0901\n",
        "            603077.XSHG  22.8225  149.7892  1.1628\n",
        "            603168.XSHG  22.4420   45.3426  1.2001\n",
        "            603008.XSHG  21.9365   26.1403  1.0755\n",
        "            603126.XSHG  22.4978   64.8306  2.6439\n",
        "            603009.XSHG  21.6397   61.1549  0.8953\n",
        "            603005.XSHG  22.9498   55.2938  1.1019\n",
        "            603100.XSHG  22.4342   25.6278     NaN\n",
        "            603099.XSHG  21.7558   41.0210     NaN\n",
        "            603111.XSHG  22.3347   42.8218  1.7480\n",
        "            603188.XSHG      NaN       NaN     NaN\n",
        "            603328.XSHG  23.2907   38.7883  1.0703\n",
        "            603333.XSHG  21.6667  -59.8189  1.0488\n",
        "            603366.XSHG  22.4602   17.8420  1.0194\n",
        "            603399.XSHG  22.0209   73.1233  0.9272\n",
        "            603288.XSHG  24.7376   30.1357  1.0725\n",
        "            603555.XSHG  22.7196   17.8061  1.0222\n",
        "            603308.XSHG  22.5257   40.4688  1.1289\n",
        "            603369.XSHG  23.2960   20.1248  1.0121\n",
        "            603306.XSHG      NaN       NaN     NaN\n",
        "            603766.XSHG  23.0961   18.1843  1.1432\n",
        "            603699.XSHG  23.4034   28.5710  1.0194\n",
        "            603806.XSHG      NaN       NaN     NaN\n",
        "            603688.XSHG      NaN       NaN     NaN\n",
        "            603609.XSHG  22.7819   30.9306     NaN\n",
        "            603799.XSHG      NaN       NaN     NaN\n",
        "            603993.XSHG  24.3425   23.7009  1.0126\n",
        " \n",
        " [2538 rows x 3 columns],                            LCAP        PE  REVS20\n",
        " tradeDate  secID                                 \n",
        " 2014-09-30 000001.XSHE  25.4755    6.5186  0.9845\n",
        "            000002.XSHE  25.3396    6.5788  1.0011\n",
        "            000004.XSHE  21.1756 -271.3307  1.2547\n",
        "            000005.XSHE  22.0074  -80.0663  1.4962\n",
        "            000006.XSHE  22.7915   16.6522  1.0811\n",
        "            000007.XSHE  22.0696  208.9091  1.4457\n",
        "            000008.XSHE  22.3131  235.2072  1.9224\n",
        "            000009.XSHE  23.7192   40.7012  1.0015\n",
        "            000010.XSHE  22.2439 -420.4520  1.0471\n",
        "            000011.XSHE  22.3171   82.9952  1.0429\n",
        "            000012.XSHE  23.5177    9.2319  1.0606\n",
        "            000014.XSHE  21.8430   50.4141  1.2201\n",
        "            000016.XSHE  22.5766  127.6838  1.1276\n",
        "            000017.XSHE  22.3823    3.2709  1.4203\n",
        "            000018.XSHE  21.2919  135.0371     NaN\n",
        "            000019.XSHE  21.7815  109.9116  1.1601\n",
        "            000020.XSHE  21.5447 -323.4657     NaN\n",
        "            000021.XSHE  22.9904   72.1502  0.9969\n",
        "            000022.XSHE  23.0024   22.0681  1.0986\n",
        "            000023.XSHE  21.1845  186.1401     NaN\n",
        "            000025.XSHE  21.7225  318.2385  1.1577\n",
        "            000026.XSHE  22.1655   28.3308  1.2281\n",
        "            000027.XSHE  23.6651   10.2438  1.0896\n",
        "            000028.XSHE  23.6544   30.7897  1.0386\n",
        "            000029.XSHE  22.3797   20.9658  1.1614\n",
        "            000030.XSHE  23.0578   17.5761  1.1277\n",
        "            000031.XSHE  23.0124   17.4462  1.0501\n",
        "            000032.XSHE  21.4362  -95.7741     NaN\n",
        "            000034.XSHE  21.6575   40.1990  0.9944\n",
        "            000035.XSHE  22.8005    6.9059  1.0924\n",
        " ...                         ...       ...     ...\n",
        "            603168.XSHG  22.4112   43.9667  0.9560\n",
        "            603008.XSHG  22.0199   28.4166  1.0901\n",
        "            603126.XSHG  22.4971   64.7859  0.9824\n",
        "            603009.XSHG  21.6786   63.5813  1.0261\n",
        "            603005.XSHG  23.1053   64.5996  1.1320\n",
        "            603100.XSHG  22.4588   26.2681  0.9993\n",
        "            603099.XSHG  22.1810   62.7586  1.3912\n",
        "            603111.XSHG  22.6128   56.5524  1.2672\n",
        "            603010.XSHG      NaN       NaN     NaN\n",
        "            603188.XSHG  23.1703   22.0387     NaN\n",
        "            603018.XSHG      NaN       NaN     NaN\n",
        "            603169.XSHG      NaN       NaN     NaN\n",
        "            603328.XSHG  23.2679   37.9150  0.9728\n",
        "            603456.XSHG      NaN       NaN     NaN\n",
        "            603333.XSHG  21.8426  -71.3226  1.1733\n",
        "            603366.XSHG  22.5877   20.2670  1.1234\n",
        "            603399.XSHG  22.1169   80.4923  1.0881\n",
        "            603288.XSHG  24.7521   30.5755  0.9715\n",
        "            603555.XSHG  22.7865   19.0387  1.0578\n",
        "            603308.XSHG  22.5945   43.3518  1.0586\n",
        "            603369.XSHG  23.3165   20.5410  1.0083\n",
        "            603306.XSHG  21.8041   32.6745     NaN\n",
        "            603766.XSHG  23.3273   22.9142  1.2658\n",
        "            603699.XSHG  23.4496   29.9224  1.0367\n",
        "            603806.XSHG  23.6323   35.7259     NaN\n",
        "            603688.XSHG      NaN       NaN     NaN\n",
        "            603609.XSHG  22.7503   29.9682  0.9662\n",
        "            603606.XSHG      NaN       NaN     NaN\n",
        "            603799.XSHG      NaN       NaN     NaN\n",
        "            603993.XSHG  24.3601   24.1201  1.0120\n",
        " \n",
        " [2549 rows x 3 columns],                            LCAP        PE  REVS20\n",
        " tradeDate  secID                                 \n",
        " 2014-10-31 000001.XSHE  25.5597    6.5535  1.0899\n",
        "            000002.XSHE  25.3633    6.7168  1.0075\n",
        "            000004.XSHE  21.3533 -250.7556  1.2047\n",
        "            000005.XSHE  21.9947  -78.7298  0.9489\n",
        "            000006.XSHE  22.8607   14.7066  1.0661\n",
        "            000007.XSHE  22.0939 -173.6235  0.9682\n",
        "            000008.XSHE  22.5344  394.4965  1.3542\n",
        "            000009.XSHE  23.6949   80.5333  0.9871\n",
        "            000010.XSHE  22.2965 -247.3993  1.0289\n",
        "            000011.XSHE  22.3816   19.6133  1.0904\n",
        "            000012.XSHE  23.5075    9.8371  0.9975\n",
        "            000014.XSHE  21.8521   58.6979  1.0220\n",
        "            000016.XSHE  22.6227  130.5888  1.0531\n",
        "            000017.XSHE  22.2405    2.8399  0.8798\n",
        "            000018.XSHE  21.7056  269.2483  1.5122\n",
        "            000019.XSHE  21.7033  -59.9679  0.9405\n",
        "            000020.XSHE  21.5447 -358.9362     NaN\n",
        "            000021.XSHE  23.0219   46.2375  1.0578\n",
        "            000022.XSHE  23.0663   24.6283  1.0774\n",
        "            000023.XSHE  21.1845   88.9801     NaN\n",
        "            000025.XSHE  21.7176 -286.2088  1.0443\n",
        "            000026.XSHE  22.0933   25.8262  0.9892\n",
        "            000027.XSHE  23.6776   10.0601  1.0082\n",
        "            000028.XSHE  23.5977   28.1411  0.9221\n",
        "            000029.XSHE  22.5706   23.6071  1.2614\n",
        "            000030.XSHE  23.0477   16.6286  1.0038\n",
        "            000031.XSHE  22.9901   16.6036  0.9620\n",
        "            000032.XSHE  21.4362  -85.4964     NaN\n",
        "            000034.XSHE  21.6673   39.1706  1.0391\n",
        "            000035.XSHE  22.8258    6.9808  1.0801\n",
        " ...                         ...       ...     ...\n",
        "            603009.XSHG  21.7947   64.6660  1.1286\n",
        "            603005.XSHG  23.1413   63.6714  1.0654\n",
        "            603100.XSHG  22.5177   38.2323  1.0696\n",
        "            603099.XSHG  22.1182   50.8949  0.9294\n",
        "            603111.XSHG  22.7144   46.9440  1.0904\n",
        "            603010.XSHG  21.7065   54.7091     NaN\n",
        "            603011.XSHG      NaN       NaN     NaN\n",
        "            603188.XSHG  23.3248   22.4834  1.2033\n",
        "            603018.XSHG  22.5933   36.9227     NaN\n",
        "            603169.XSHG  22.6063  102.1173     NaN\n",
        "            603019.XSHG      NaN       NaN     NaN\n",
        "            603328.XSHG  23.2816   37.0616  1.0329\n",
        "            603456.XSHG  22.7938   51.0107     NaN\n",
        "            603333.XSHG  21.7921  -52.7402  0.9689\n",
        "            603366.XSHG  22.6536   20.8312  1.0982\n",
        "            603399.XSHG  22.0267   71.3195  0.9276\n",
        "            603288.XSHG  24.7625   29.3604  1.0158\n",
        "            603555.XSHG  22.8645   23.2450  1.0974\n",
        "            603308.XSHG  22.5130   42.1240  0.9258\n",
        "            603369.XSHG  23.3443   21.2629  1.0439\n",
        "            603306.XSHG  22.1550   41.5828  1.7183\n",
        "            603766.XSHG  23.2990   21.8779  1.0448\n",
        "            603699.XSHG  23.5366   32.1625  1.1065\n",
        "            603806.XSHG  23.5785   33.6208  0.9686\n",
        "            603688.XSHG  21.4552   29.8319     NaN\n",
        "            603609.XSHG  22.7123   30.1564  0.9699\n",
        "            603606.XSHG  21.8519   48.0127     NaN\n",
        "            603799.XSHG      NaN       NaN     NaN\n",
        "            603993.XSHG  24.3261   21.1294  0.9678\n",
        "            603988.XSHG      NaN       NaN     NaN\n",
        " \n",
        " [2560 rows x 3 columns],                            LCAP        PE  REVS20\n",
        " tradeDate  secID                                 \n",
        " 2014-11-28 000001.XSHE  25.6800    7.3912  1.1279\n",
        "            000002.XSHE  25.5114    7.7886  1.1596\n",
        "            000004.XSHE  21.3551 -251.2043  1.0018\n",
        "            000005.XSHE  22.0200  -80.7485  1.0256\n",
        "            000006.XSHE  22.9607   16.2521  1.1052\n",
        "            000007.XSHE  22.0502 -166.1898  0.9572\n",
        "            000008.XSHE  22.7246  477.1156  1.2095\n",
        "            000009.XSHE  23.7215   82.7065  1.0270\n",
        "            000010.XSHE  22.2271 -230.8055  0.9329\n",
        "            000011.XSHE  22.4861   21.7727  1.1100\n",
        "            000012.XSHE  23.5587   10.3542  1.0525\n",
        "            000014.XSHE  21.9055   61.9142  1.0548\n",
        "            000016.XSHE  22.7302  145.4124  1.1135\n",
        "            000017.XSHE  22.2691    2.9223  1.0290\n",
        "            000018.XSHE  21.8073  298.0658  1.1071\n",
        "            000019.XSHE  21.7089  -60.3067  1.0056\n",
        "            000020.XSHE  21.5447 -358.9361     NaN\n",
        "            000021.XSHE  23.1963   55.0479  1.1906\n",
        "            000022.XSHE  23.1574   26.9767  1.0954\n",
        "            000023.XSHE  21.1845   88.9801     NaN\n",
        "            000025.XSHE  21.7417 -293.2066  1.0244\n",
        "            000026.XSHE  22.1957   28.6098  1.1078\n",
        "            000027.XSHE  23.8608   12.0832  1.2011\n",
        "            000028.XSHE  23.5071   25.7043  0.9134\n",
        "            000029.XSHE  22.5880   24.0213  1.0176\n",
        "            000030.XSHE  23.0863   17.2836  1.0394\n",
        "            000031.XSHE  23.1367   19.2253  1.1578\n",
        "            000032.XSHE  21.8107 -124.3407  1.4543\n",
        "            000034.XSHE  21.6934   40.2071  1.0265\n",
        "            000035.XSHE  22.8527    7.1709  1.0272\n",
        " ...                         ...       ...     ...\n",
        "            603099.XSHG  22.2476   57.9253  1.1381\n",
        "            603111.XSHG  22.6973   46.1477  0.9831\n",
        "            603010.XSHG  21.8328   62.0773  1.1347\n",
        "            603011.XSHG  22.2498  137.4253     NaN\n",
        "            603188.XSHG  23.3501   23.0597  1.0256\n",
        "            603018.XSHG  22.7019   41.1601  1.1148\n",
        "            603169.XSHG  23.4588  239.4981  2.3454\n",
        "            603019.XSHG  23.0758   98.1280     NaN\n",
        "            603328.XSHG  23.3148   38.3106  1.0337\n",
        "            603456.XSHG  22.7803   50.3289  0.9866\n",
        "            603518.XSHG      NaN       NaN     NaN\n",
        "            603333.XSHG  21.8238  -54.4354  1.0321\n",
        "            603366.XSHG  22.6951   21.7138  1.0423\n",
        "            603399.XSHG  22.1160   77.9842  1.0935\n",
        "            603288.XSHG  24.8141   30.9163  1.0530\n",
        "            603555.XSHG  22.8696   23.3624  1.0050\n",
        "            603308.XSHG  22.7815   55.0961  1.3079\n",
        "            603369.XSHG  23.3808   22.0544  1.0373\n",
        "            603368.XSHG      NaN       NaN     NaN\n",
        "            603306.XSHG  22.1795   42.6119  1.0248\n",
        "            603766.XSHG  23.3075   22.0654     NaN\n",
        "            603699.XSHG  23.5115   31.3664  0.9753\n",
        "            603806.XSHG  23.5968   34.2430  1.0185\n",
        "            603688.XSHG  22.5057   85.2891  2.8591\n",
        "            603609.XSHG  22.9393   37.8385  1.2548\n",
        "            603606.XSHG  22.0820   60.4385  1.2588\n",
        "            603799.XSHG      NaN       NaN     NaN\n",
        "            603993.XSHG  24.5428   26.2437  1.2420\n",
        "            603988.XSHG  22.0464   61.0562     NaN\n",
        "            603998.XSHG      NaN       NaN     NaN\n",
        " \n",
        " [2571 rows x 3 columns],                            LCAP        PE  REVS20\n",
        " tradeDate  secID                                 \n",
        " 2014-12-31 000001.XSHE  25.9216    9.4113  1.2092\n",
        "            000002.XSHE  25.7565    9.9518  1.2411\n",
        "            000004.XSHE  20.9914 -174.6094  0.7317\n",
        "            000005.XSHE  22.0447  -82.7673     NaN\n",
        "            000006.XSHE  22.9764   16.5097  1.0115\n",
        "            000007.XSHE  21.9388 -148.6747  0.9258\n",
        "            000008.XSHE  22.6264  432.4778  0.9709\n",
        "            000009.XSHE  23.6933   80.4091     NaN\n",
        "            000010.XSHE  22.1938 -223.2628     NaN\n",
        "            000011.XSHE  22.5063   22.2180  1.0483\n",
        "            000012.XSHE  23.6383   11.2118  1.0434\n",
        "            000014.XSHE  21.7470   52.8396  0.8729\n",
        "            000016.XSHE  22.6990  140.9418  0.9661\n",
        "            000017.XSHE  22.0579    2.3660  0.8423\n",
        "            000018.XSHE  22.1927  438.2319  1.3533\n",
        "            000019.XSHE  21.5628  -52.1077  0.8779\n",
        "            000020.XSHE  21.5447 -358.9361     NaN\n",
        "            000021.XSHE  23.0807   49.0377  0.8875\n",
        "            000022.XSHE  23.3899   34.0374  1.2813\n",
        "            000023.XSHE  21.5145  123.7781  1.3910\n",
        "            000025.XSHE  21.5170 -234.1921  0.8116\n",
        "            000026.XSHE  22.1305   26.8056  0.9586\n",
        "            000027.XSHE  24.1075   15.4642  1.2290\n",
        "            000028.XSHE  23.5745   27.4959  0.9979\n",
        "            000029.XSHE  22.6620   25.8662  1.0394\n",
        "            000030.XSHE  23.1188   17.8540  1.0293\n",
        "            000031.XSHE  23.4540   26.4035  1.2086\n",
        "            000032.XSHE  21.6639 -107.3585  0.8842\n",
        "            000034.XSHE  21.6188   37.3157  0.9409\n",
        "            000035.XSHE  22.7809    6.6745     NaN\n",
        " ...                         ...       ...     ...\n",
        "            603017.XSHG  21.6748   27.1910     NaN\n",
        "            603018.XSHG  22.5532   35.4728  0.8042\n",
        "            603169.XSHG  23.0638  161.3490  0.6866\n",
        "            603019.XSHG  23.2695  119.1034  0.9121\n",
        "            603328.XSHG  23.1559   32.6833  0.8417\n",
        "            603456.XSHG  22.6375   43.6318  0.8576\n",
        "            603518.XSHG  22.2472   32.9153  1.0760\n",
        "            603333.XSHG  21.7939  -52.8344  0.8766\n",
        "            603366.XSHG  22.5938   19.6222  0.9306\n",
        "            603399.XSHG  22.0570   73.5182  0.8984\n",
        "            603288.XSHG  24.8187   31.0599  0.9400\n",
        "            603555.XSHG  23.0545   28.1087  1.2110\n",
        "            603308.XSHG  22.6929   50.4250  0.9027\n",
        "            603369.XSHG  23.3613   21.6276  0.9457\n",
        "            603368.XSHG  22.4781   35.8525     NaN\n",
        "            603306.XSHG  21.9899   35.2550  0.8117\n",
        "            603766.XSHG  23.1045   18.0112  0.8155\n",
        "            603699.XSHG  23.4029   28.1386  0.8663\n",
        "            603806.XSHG  23.4543   29.6934  0.8607\n",
        "            603688.XSHG  22.1402   59.1822  0.6796\n",
        "            603609.XSHG  22.7966   32.8086  0.8501\n",
        "            603788.XSHG      NaN       NaN     NaN\n",
        "            603606.XSHG  21.8587   48.3420  0.7878\n",
        "            603636.XSHG  21.5853   35.2268     NaN\n",
        "            603588.XSHG  22.3592   39.9456     NaN\n",
        "            603799.XSHG      NaN       NaN     NaN\n",
        "            603993.XSHG  24.5169   25.5715  0.9003\n",
        "            603988.XSHG  21.8171   48.5432  0.7798\n",
        "            603889.XSHG  21.7377   27.9613     NaN\n",
        "            603998.XSHG  22.0698   45.6867     NaN\n",
        " \n",
        " [2583 rows x 3 columns],                            LCAP        PE  REVS20\n",
        " tradeDate  secID                                 \n",
        " 2015-01-30 000001.XSHE  25.7931    8.2765  0.8794\n",
        "            000002.XSHE  25.6987    9.3933  0.9439\n",
        "            000004.XSHE  21.0996 -194.5712  1.1143\n",
        "            000005.XSHE  22.0447  -82.7673     NaN\n",
        "            000006.XSHE  22.8952   15.2217  0.9220\n",
        "            000007.XSHE  21.9292 -147.2490  0.9904\n",
        "            000008.XSHE  22.7687  498.6514  1.1531\n",
        "            000009.XSHE  23.7025   81.1542  1.0093\n",
        "            000010.XSHE  22.1938 -223.2628     NaN\n",
        "            000011.XSHE  22.4357   20.7041  0.9318\n",
        "            000012.XSHE  23.6506   11.3505  1.0125\n",
        "            000014.XSHE  21.7895   55.1370  1.0435\n",
        "            000016.XSHE  22.9184  175.5302  1.2457\n",
        "            000017.XSHE  22.2210    2.7849  1.1771\n",
        "            000018.XSHE  22.2579  467.7316  1.0674\n",
        "            000019.XSHE  21.6653  -57.7318  1.1079\n",
        "            000020.XSHE  21.5447 -358.9361     NaN\n",
        "            000021.XSHE  23.2773   59.6921  1.2173\n",
        "            000022.XSHE  23.2362   29.1879  0.8575\n",
        "            000023.XSHE  21.6622  143.4736  1.1592\n",
        "            000025.XSHE  21.6201 -259.6173  1.1086\n",
        "            000026.XSHE  22.2363   29.7955  1.1115\n",
        "            000027.XSHE  24.0664   14.8407  0.9597\n",
        "            000028.XSHE  23.6019   28.2620  1.0279\n",
        "            000029.XSHE  22.6143   24.6614  0.9534\n",
        "            000030.XSHE  23.1537   18.4879  1.0354\n",
        "            000031.XSHE  23.4693   26.8092  1.0153\n",
        "            000032.XSHE  21.7509 -117.1184  1.0909\n",
        "            000034.XSHE  21.6085   36.9338  0.9898\n",
        "            000035.XSHE  22.7809    6.6745     NaN\n",
        " ...                         ...       ...     ...\n",
        "            603366.XSHG  22.6313   20.3718  1.0382\n",
        "            603399.XSHG  22.0121   70.2889  0.9560\n",
        "            603288.XSHG  24.9499   35.4137  1.1402\n",
        "            603555.XSHG  23.4165   40.3685  1.4362\n",
        "            603308.XSHG  22.6839   49.9748  0.9911\n",
        "            603369.XSHG  23.3295   20.9525  0.9688\n",
        "            603368.XSHG  22.4473   34.7644  0.9696\n",
        "            603558.XSHG  21.8055   38.2328     NaN\n",
        "            603306.XSHG  22.0552   37.6331  1.0674\n",
        "            603686.XSHG  22.1531   38.0883     NaN\n",
        "            603766.XSHG  23.1811   19.4451  1.0797\n",
        "            603699.XSHG  23.4121   28.3991  1.0092\n",
        "            603806.XSHG  23.4768   30.3700  1.0228\n",
        "            603688.XSHG  22.1864   61.9759  1.0472\n",
        "            603609.XSHG  22.8329   34.0203  1.0369\n",
        "            603611.XSHG  21.6636   32.4715     NaN\n",
        "            603788.XSHG  22.1910   52.4180     NaN\n",
        "            603698.XSHG  22.9196   34.1078     NaN\n",
        "            603606.XSHG  21.9630   53.6548  1.1098\n",
        "            603636.XSHG  22.2736   70.1115  1.9903\n",
        "            603588.XSHG  22.7236   57.5105  1.4397\n",
        "            603799.XSHG  22.1210   34.6891     NaN\n",
        "            603600.XSHG  21.5866   40.6635     NaN\n",
        "            603678.XSHG  22.0164   27.5801     NaN\n",
        "            603601.XSHG  21.0392   41.1743     NaN\n",
        "            603993.XSHG  24.7484   32.2347  1.2605\n",
        "            603988.XSHG  21.8060   48.0099  0.9890\n",
        "            603889.XSHG  21.8115   30.1030  1.0767\n",
        "            603899.XSHG  23.1736   33.7681     NaN\n",
        "            603998.XSHG  22.0311   43.9505  0.9620\n",
        " \n",
        " [2603 rows x 3 columns],                            LCAP         PE  REVS20\n",
        " tradeDate  secID                                  \n",
        " 2015-02-27 000001.XSHE  25.7974     8.3121  0.9715\n",
        "            000002.XSHE  25.6701     9.1284  0.9159\n",
        "            000004.XSHE  21.1756  -209.9350  1.0909\n",
        "            000005.XSHE  22.0447   -82.7673     NaN\n",
        "            000006.XSHE  22.9059    15.3857  1.0345\n",
        "            000007.XSHE  21.8365  -134.2145  0.8875\n",
        "            000008.XSHE  23.3860  1845.4117  1.0757\n",
        "            000009.XSHE  23.8509    94.1315  1.1485\n",
        "            000010.XSHE  22.1938  -223.2628     NaN\n",
        "            000011.XSHE  22.4443    20.8822  1.0218\n",
        "            000012.XSHE  23.6660    11.5271  1.0470\n",
        "            000014.XSHE  21.7599    53.5288  1.0072\n",
        "            000016.XSHE  23.1707   225.8834  1.4521\n",
        "            000017.XSHE  22.3471     3.1592  1.1457\n",
        "            000018.XSHE  22.1433   964.1843  0.9093\n",
        "            000019.XSHE  21.6897   -59.1548  1.0646\n",
        "            000020.XSHE  21.5447  -358.9361     NaN\n",
        "            000021.XSHE  23.3099    61.6728  1.0343\n",
        "            000022.XSHE  23.3160    31.6127  1.0365\n",
        "            000023.XSHE  21.8465   178.2849  1.3222\n",
        "            000025.XSHE  21.9017  -344.0571  1.3348\n",
        "            000026.XSHE  22.2967    31.6512  1.0259\n",
        "            000027.XSHE  24.0701    14.8961  1.0170\n",
        "            000028.XSHE  23.6289    29.0340  0.9865\n",
        "            000029.XSHE  22.5896    24.0590  1.0323\n",
        "            000030.XSHE  23.1830    19.0373  1.0124\n",
        "            000031.XSHE  23.5148    28.0576  0.9923\n",
        "            000032.XSHE  21.8590  -130.4894  1.1330\n",
        "            000034.XSHE  21.8025    44.8443  1.2417\n",
        "            000035.XSHE  22.8438     7.1075  1.0649\n",
        " ...                         ...        ...     ...\n",
        "            603368.XSHG  22.5491    38.4891  1.0905\n",
        "            603558.XSHG  21.7769    35.1571     NaN\n",
        "            603306.XSHG  22.0865    38.8292  1.0299\n",
        "            603686.XSHG  22.2864    43.5225     NaN\n",
        "            603766.XSHG  23.2170    20.1554  1.0315\n",
        "            603699.XSHG  23.4447    29.3399  1.0060\n",
        "            603806.XSHG  23.4842    30.5955  0.9952\n",
        "            603688.XSHG  22.1728    61.1410  0.9402\n",
        "            603609.XSHG  22.8562    34.8205  1.0086\n",
        "            603611.XSHG  21.7877    36.7625     NaN\n",
        "            603788.XSHG  21.9601    41.6105  1.2782\n",
        "            603828.XSHG  21.9081    35.5149     NaN\n",
        "            603698.XSHG  23.2274    46.3998     NaN\n",
        "            603606.XSHG  21.9322    52.0302  0.9595\n",
        "            603636.XSHG  22.2280    66.9875  0.9608\n",
        "            603618.XSHG  22.2848    40.7290     NaN\n",
        "            603588.XSHG  22.9381    71.2658  1.2008\n",
        "            603799.XSHG  23.2271   104.8473     NaN\n",
        "            603600.XSHG  21.6625    43.8706  1.7377\n",
        "            603678.XSHG  22.4824    43.9519     NaN\n",
        "            603601.XSHG  21.5092    65.8747  2.5776\n",
        "            603993.XSHG  24.8799    36.7646  1.1511\n",
        "            603997.XSHG      NaN        NaN     NaN\n",
        "            603988.XSHG  21.8219    48.7774  0.9491\n",
        "            603889.XSHG  21.8118    30.1138  0.9646\n",
        "            603899.XSHG  23.2529    36.5553     NaN\n",
        "            603998.XSHG  22.0898    46.6067  1.0155\n",
        "            603969.XSHG  22.1025    26.5203     NaN\n",
        "            603898.XSHG  22.0251    25.7697     NaN\n",
        "            603939.XSHG  22.5099    42.4698     NaN\n",
        " \n",
        " [2627 rows x 3 columns],                            LCAP         PE  REVS20\n",
        " tradeDate  secID                                  \n",
        " 2015-03-31 000001.XSHE  25.9159     9.0871  1.1582\n",
        "            000002.XSHE  25.7514     9.6949  1.1329\n",
        "            000004.XSHE  21.4233  -268.9231  1.2503\n",
        "            000005.XSHE  22.0447   -82.7673     NaN\n",
        "            000006.XSHE  23.1981    20.6079  1.3539\n",
        "            000007.XSHE  22.2101  -195.0082  1.4552\n",
        "            000008.XSHE  23.7951  2778.2075     NaN\n",
        "            000009.XSHE  24.0037   109.6781  1.1254\n",
        "            000010.XSHE  22.1938   -58.3706     NaN\n",
        "            000011.XSHE  22.6915    26.7373  1.3025\n",
        "            000012.XSHE  23.8394    25.8213     NaN\n",
        "            000014.XSHE  22.1452    68.1934  1.4826\n",
        "            000016.XSHE  23.1923   230.8246  0.9810\n",
        "            000017.XSHE  22.4745     3.5885  1.1795\n",
        "            000018.XSHE  22.2350  1056.8185  1.1506\n",
        "            000019.XSHE  21.9006   -73.0457  1.2084\n",
        "            000020.XSHE  22.0884  -618.1926  1.7223\n",
        "            000021.XSHE  23.5482    95.9755  1.2538\n",
        "            000022.XSHE  23.4337    36.0060  1.1415\n",
        "            000023.XSHE  22.0547   219.5576  1.1324\n",
        "            000025.XSHE  22.5257  -642.1824  1.3465\n",
        "            000026.XSHE  22.5034    40.7360  1.2326\n",
        "            000027.XSHE  24.2927    17.4506  1.2754\n",
        "            000028.XSHE  23.8101    33.5735  1.2249\n",
        "            000029.XSHE  23.1728    38.8665  1.8204\n",
        "            000030.XSHE  23.3743    23.0518  1.1910\n",
        "            000031.XSHE  23.6440    31.9276  1.1937\n",
        "            000032.XSHE  22.0228   167.9215  1.1754\n",
        "            000034.XSHE  21.9152    53.5756     NaN\n",
        "            000035.XSHE  23.1608     9.7583  1.2950\n",
        " ...                         ...        ...     ...\n",
        "            603519.XSHG  21.6554    45.9210     NaN\n",
        "            603686.XSHG  22.5896    58.9377  1.2393\n",
        "            603729.XSHG  22.1379    53.1009     NaN\n",
        "            603766.XSHG  23.4459    24.9377  1.2742\n",
        "            603699.XSHG  23.5650    33.0889  1.0985\n",
        "            603806.XSHG  23.6124    34.7796  1.1437\n",
        "            603688.XSHG  22.3008    69.4901  1.1271\n",
        "            603609.XSHG  22.9167    36.9925  1.0722\n",
        "            603611.XSHG  21.9903    45.0199  1.2331\n",
        "            603788.XSHG  22.0666    39.9473  1.1015\n",
        "            603828.XSHG  22.0603    41.3537  0.9621\n",
        "            603698.XSHG  23.4009    51.6721  0.9830\n",
        "            603606.XSHG  22.0329    57.5406  1.0948\n",
        "            603636.XSHG  22.4637    84.7943  1.2838\n",
        "            603618.XSHG  22.3393    43.0080  0.8727\n",
        "            603588.XSHG  23.0090    76.5089  1.0581\n",
        "            603799.XSHG  23.1028    92.5960  0.9578\n",
        "            603600.XSHG  21.7741    49.0500  1.1181\n",
        "            603678.XSHG  22.8945    63.9434  1.3946\n",
        "            603601.XSHG  21.9311    91.5035  1.4725\n",
        "            603993.XSHG  24.9572    37.8155  1.0776\n",
        "            603997.XSHG  22.6943    37.0927  1.3532\n",
        "            603988.XSHG  21.9140    60.5372  1.1156\n",
        "            603889.XSHG  21.8945    32.7099  1.0881\n",
        "            603899.XSHG  23.4749    46.1395  1.2340\n",
        "            603998.XSHG  22.2079    54.4905  1.1307\n",
        "            603969.XSHG  22.4247    36.6022  1.1401\n",
        "            603898.XSHG  22.6096    46.2357  1.4827\n",
        "            603939.XSHG  22.8778    61.3541  1.1941\n",
        "            603869.XSHG  21.4578    40.1734     NaN\n",
        " \n",
        " [2651 rows x 3 columns],                            LCAP         PE  REVS20\n",
        " tradeDate  secID                                  \n",
        " 2015-04-30 000001.XSHE  26.1568    11.2359  1.2664\n",
        "            000002.XSHE  25.8063    10.8479  1.0641\n",
        "            000004.XSHE  21.4780   446.9571  1.0052\n",
        "            000005.XSHE  22.0447    85.6281     NaN\n",
        "            000006.XSHE  23.4812    23.2246  1.3123\n",
        "            000007.XSHE  22.5311  -201.1753  1.3340\n",
        "            000008.XSHE  23.7951   363.2539     NaN\n",
        "            000009.XSHE  24.2965   125.1046  1.2623\n",
        "            000010.XSHE  22.1938   -61.3141     NaN\n",
        "            000011.XSHE  22.8888    22.3494  1.2191\n",
        "            000012.XSHE  24.1936    38.6009  1.4251\n",
        "            000014.XSHE  22.2001   135.6766  1.0193\n",
        "            000016.XSHE  23.6809   378.5705  1.5786\n",
        "            000017.XSHE  22.8525  1750.3442  1.4173\n",
        "            000018.XSHE  22.3692  1027.9806  1.1218\n",
        "            000019.XSHE  22.2611   468.9705  1.3889\n",
        "            000020.XSHE  22.1762   569.7579  1.0855\n",
        "            000021.XSHE  23.7275    58.7756  1.1819\n",
        "            000022.XSHE  23.5687    41.6051     NaN\n",
        "            000023.XSHE  22.0400   204.2554  0.9959\n",
        "            000025.XSHE  22.4842   767.3079  0.9085\n",
        "            000026.XSHE  22.6160    45.3574  1.0785\n",
        "            000027.XSHE  24.3748    19.3875  1.0801\n",
        "            000028.XSHE  24.0216    39.7046  1.1661\n",
        "            000029.XSHE  23.2148    40.1401  1.0365\n",
        "            000030.XSHE  23.4820    24.8275  1.0946\n",
        "            000031.XSHE  23.8168    36.5503  1.2003\n",
        "            000032.XSHE  22.3247   180.5337  1.3354\n",
        "            000034.XSHE  21.9152    38.8476     NaN\n",
        "            000035.XSHE  23.0954    60.0263  0.9072\n",
        " ...                         ...        ...     ...\n",
        "            603688.XSHG  22.3587    74.1149  1.0159\n",
        "            603609.XSHG  23.0376    36.3575  1.1168\n",
        "            603611.XSHG  22.1209    44.6810  1.1164\n",
        "            603789.XSHG  22.1833    34.1463     NaN\n",
        "            603818.XSHG  22.4354    57.3818     NaN\n",
        "            603788.XSHG  22.1850    43.3674  1.1083\n",
        "            603828.XSHG  22.2172    45.4705  1.1047\n",
        "            603698.XSHG  23.5082    63.7769  1.1071\n",
        "            603606.XSHG  22.3419    77.2236  1.3416\n",
        "            603703.XSHG  21.6037    43.8475     NaN\n",
        "            603636.XSHG  22.6114    74.1363  1.1431\n",
        "            603618.XSHG  22.5153    50.1929  1.1836\n",
        "            603588.XSHG  23.1493    98.8384  1.1360\n",
        "            603799.XSHG  23.2362    93.9125  1.1354\n",
        "            603600.XSHG  22.2799    62.5388  1.6316\n",
        "            603678.XSHG  23.2313    87.6321  1.3725\n",
        "            603601.XSHG  21.9653   111.3534  0.9800\n",
        "            603808.XSHG  22.7801    56.5336     NaN\n",
        "            603993.XSHG  25.1518    47.8500  1.1963\n",
        "            603989.XSHG      NaN        NaN     NaN\n",
        "            603997.XSHG  22.8070    39.7459  1.1032\n",
        "            603988.XSHG  22.1070    63.6488  1.2075\n",
        "            603889.XSHG  22.0141    29.2275  1.1236\n",
        "            603899.XSHG  23.5856    48.3377  1.1080\n",
        "            603883.XSHG  23.0419    47.8664     NaN\n",
        "            603998.XSHG  22.4302    61.8952  1.2393\n",
        "            603969.XSHG  22.6408    49.7308  1.2326\n",
        "            603898.XSHG  22.7576    52.7688  1.1511\n",
        "            603939.XSHG  23.1792    77.9360  1.3315\n",
        "            603869.XSHG  22.5241   106.8714  2.6415\n",
        " \n",
        " [2695 rows x 3 columns],                            LCAP         PE  REVS20\n",
        " tradeDate  secID                                  \n",
        " 2015-05-29 000001.XSHE  26.1133    10.7577  0.9174\n",
        "            000002.XSHE  25.7891    10.6621  0.9829\n",
        "            000004.XSHE  21.7668   596.5898  1.3348\n",
        "            000005.XSHE  23.3950   330.3990  3.8585\n",
        "            000006.XSHE  23.7706    31.0192  1.3357\n",
        "            000007.XSHE  22.6309  -222.2834     NaN\n",
        "            000008.XSHE  23.7951   363.2539     NaN\n",
        "            000009.XSHE  24.1950   113.0302  0.9035\n",
        "            000010.XSHE  23.0517  -144.5852  2.3581\n",
        "            000011.XSHE  23.0961    27.4976  1.2304\n",
        "            000012.XSHE  24.1949    38.6507  1.0360\n",
        "            000014.XSHE  22.2434   141.6761  1.0442\n",
        "            000016.XSHE  24.0869   568.2109     NaN\n",
        "            000017.XSHE  23.3610  2910.7364  1.6630\n",
        "            000018.XSHE  22.8583  1676.4197     NaN\n",
        "            000019.XSHE  22.4557   569.6809  1.2148\n",
        "            000020.XSHE  22.4921   781.4362  1.3715\n",
        "            000021.XSHE  23.8174    64.3059     NaN\n",
        "            000022.XSHE  23.5687    41.6051     NaN\n",
        "            000023.XSHE  21.9990   196.0517  0.9598\n",
        "            000025.XSHE  22.7133   964.9181  1.2575\n",
        "            000026.XSHE  22.9212    61.5411  1.3568\n",
        "            000027.XSHE  24.6449    25.3979  1.3099\n",
        "            000028.XSHE  24.1690    46.0135  1.1618\n",
        "            000029.XSHE  23.5562    56.4785  1.4070\n",
        "            000030.XSHE  23.5910    27.6883  1.1153\n",
        "            000031.XSHE  23.7319    33.5746  0.9186\n",
        "            000032.XSHE  22.4411   202.8250  1.1255\n",
        "            000034.XSHE  21.9152    38.8476     NaN\n",
        "            000035.XSHE  23.1953    66.3376  1.1051\n",
        " ...                         ...        ...     ...\n",
        "            603606.XSHG  23.0851   162.3728  2.1058\n",
        "            603703.XSHG  22.9401   166.8545  3.8052\n",
        "            603636.XSHG  22.9663   105.7230  1.4261\n",
        "            603618.XSHG  23.0103    82.3463  1.6406\n",
        "            603588.XSHG  23.4216   129.7704     NaN\n",
        "            603718.XSHG  22.6870    72.2808     NaN\n",
        "            603799.XSHG  23.6949   148.5658     NaN\n",
        "            603600.XSHG  22.9848   126.5543  2.0289\n",
        "            603616.XSHG      NaN        NaN     NaN\n",
        "            603678.XSHG  23.5783   123.9911  1.4177\n",
        "            603598.XSHG  21.2381    33.3230     NaN\n",
        "            603601.XSHG  22.7883   253.5893  2.2822\n",
        "            603808.XSHG  23.2737    92.6188  1.6383\n",
        "            603669.XSHG  22.2961    32.1664     NaN\n",
        "            603993.XSHG  25.0704    44.1112  0.9219\n",
        "            603989.XSHG  23.4642    85.9098     NaN\n",
        "            603997.XSHG  23.6513    92.4565  2.3262\n",
        "            603988.XSHG  22.4154    86.6476  1.3659\n",
        "            603889.XSHG  22.7101    58.6223  2.0221\n",
        "            603899.XSHG  23.9302    68.2191  1.4297\n",
        "            603883.XSHG  23.9797   122.2694  2.5544\n",
        "            603885.XSHG  23.1270    25.8710     NaN\n",
        "            603998.XSHG  22.9455   103.6254     NaN\n",
        "            603901.XSHG  21.5461    29.8222     NaN\n",
        "            603918.XSHG  21.0042    34.7557     NaN\n",
        "            603969.XSHG  23.3597   102.0637  2.0569\n",
        "            603898.XSHG  23.0880    73.4286  1.3944\n",
        "            603939.XSHG  23.5731   115.5562  1.4827\n",
        "            603869.XSHG  22.9849   169.4293  1.5854\n",
        "            603968.XSHG  22.6400    59.5934     NaN\n",
        " \n",
        " [2745 rows x 3 columns],                            LCAP         PE  REVS20\n",
        " tradeDate  secID                                  \n",
        " 2015-06-30 000001.XSHE  26.0610    10.2100  0.9145\n",
        "            000002.XSHE  25.8010    10.7908  0.9758\n",
        "            000004.XSHE  21.8967   679.3465  1.0650\n",
        "            000005.XSHE  22.8507   191.7233  0.6182\n",
        "            000006.XSHE  23.6312    26.9827  0.8173\n",
        "            000007.XSHE  22.6309  -222.2834     NaN\n",
        "            000008.XSHE  23.7951   363.2539     NaN\n",
        "            000009.XSHE  23.9801    91.1732  0.7766\n",
        "            000010.XSHE  22.5728   -89.5683  0.6520\n",
        "            000011.XSHE  22.9071    22.7619  0.7778\n",
        "            000012.XSHE  24.0442    33.2431  0.8265\n",
        "            000014.XSHE  22.2991   149.8005  0.9618\n",
        "            000016.XSHE  24.3157   714.2884     NaN\n",
        "            000017.XSHE  23.0828  2203.7123  0.7515\n",
        "            000018.XSHE  22.4428  1106.4370  0.6600\n",
        "            000019.XSHE  22.2442   461.0835  0.7495\n",
        "            000020.XSHE  22.7948  1057.6368  1.2305\n",
        "            000021.XSHE  23.8340    65.3777  1.0196\n",
        "            000022.XSHE  23.5687    41.6051     NaN\n",
        "            000023.XSHE  21.9671   189.8990  0.9191\n",
        "            000025.XSHE  22.5384   810.0450  0.7632\n",
        "            000026.XSHE  22.6679    47.7728  0.7426\n",
        "            000027.XSHE  24.6143    24.6333  0.8893\n",
        "            000028.XSHE  24.0198    39.6355  0.8457\n",
        "            000029.XSHE  23.3353    45.2836  0.7492\n",
        "            000030.XSHE  23.4330    23.6423  0.8112\n",
        "            000031.XSHE  24.2573    56.7793  1.6282\n",
        "            000032.XSHE  22.2980   175.7873  0.7880\n",
        "            000034.XSHE  21.9152    38.8476     NaN\n",
        "            000035.XSHE  23.3981    81.2488     NaN\n",
        " ...                         ...        ...     ...\n",
        "            603618.XSHG  22.6423    56.9911  0.7049\n",
        "            603588.XSHG  23.2217   106.2643  0.8189\n",
        "            603718.XSHG  23.1046   109.7419  1.3799\n",
        "            603799.XSHG  23.3790   108.3293  0.7292\n",
        "            603589.XSHG  23.4448    36.0165     NaN\n",
        "            603600.XSHG  23.0462   134.5711  1.1108\n",
        "            603616.XSHG  22.3401    63.4131     NaN\n",
        "            603838.XSHG      NaN        NaN     NaN\n",
        "            603678.XSHG  23.6109   128.0996  1.0430\n",
        "            603598.XSHG  22.7350   148.8780  4.0604\n",
        "            603601.XSHG  22.1126   129.0318  0.5248\n",
        "            603808.XSHG  22.8845    62.7560  0.7529\n",
        "            603669.XSHG  22.8824    57.8093  1.6341\n",
        "            603993.XSHG  24.8757    36.3061  0.7634\n",
        "            603989.XSHG  23.0089    54.4875  0.5766\n",
        "            603979.XSHG  22.9513    32.6984     NaN\n",
        "            603997.XSHG  23.0662    51.5056  0.6034\n",
        "            603988.XSHG  22.2518    73.5656  0.8426\n",
        "            603889.XSHG  22.1547    33.6399  0.6072\n",
        "            603899.XSHG  23.6371    50.8912  0.7398\n",
        "            603883.XSHG  23.6958    92.0479  0.8065\n",
        "            603885.XSHG  24.3912    91.5843     NaN\n",
        "            603998.XSHG  22.9455   103.6254     NaN\n",
        "            603901.XSHG  22.2273    58.9372  1.7963\n",
        "            603918.XSHG  22.3110   128.4000  3.3577\n",
        "            603969.XSHG  22.8245    59.7588  0.6260\n",
        "            603898.XSHG  23.3240    92.9794     NaN\n",
        "            603939.XSHG  23.4947   106.8384     NaN\n",
        "            603869.XSHG  22.4392    98.1690  0.5735\n",
        "            603968.XSHG  22.4015    46.9488  0.7162\n",
        " \n",
        " [2784 rows x 3 columns],                            LCAP         PE  REVS20\n",
        " tradeDate  secID                                  \n",
        " 2015-07-31 000001.XSHE  25.8986     8.6792  0.9457\n",
        "            000002.XSHE  25.7774    10.5388  1.0699\n",
        "            000004.XSHE  21.6287   519.6560  1.0183\n",
        "            000005.XSHE  22.6592   153.3486  1.1330\n",
        "            000006.XSHE  23.4847    23.3042  1.1215\n",
        "            000007.XSHE  22.6309  -222.2834     NaN\n",
        "            000008.XSHE  23.8117   369.3374  1.0271\n",
        "            000009.XSHE  23.5586    59.8132     NaN\n",
        "            000010.XSHE  22.3074   -68.6883  1.0337\n",
        "            000011.XSHE  22.9845    24.5951  1.4825\n",
        "            000012.XSHE  23.9087    29.0317  0.9700\n",
        "            000014.XSHE  22.0010   111.1786  1.0184\n",
        "            000016.XSHE  24.3154   714.0517     NaN\n",
        "            000017.XSHE  22.6178  1384.2068  0.8614\n",
        "            000018.XSHE  22.2086   875.4264  0.9778\n",
        "            000019.XSHE  21.9565   345.8127  0.9769\n",
        "            000020.XSHE  22.1913   578.4364  0.7500\n",
        "            000021.XSHE  23.5868    51.0589  1.0710\n",
        "            000022.XSHE  23.5566    41.1063     NaN\n",
        "            000023.XSHE  21.7784   157.2364  1.0402\n",
        "            000025.XSHE  22.9963  1280.5455  2.1687\n",
        "            000026.XSHE  22.3208    33.7630  0.9684\n",
        "            000027.XSHE  24.4876    21.7013  1.2076\n",
        "            000028.XSHE  23.9338    36.3693  1.0683\n",
        "            000029.XSHE  23.0121    32.7777  0.9928\n",
        "            000030.XSHE  23.4175    23.2787  1.3029\n",
        "            000031.XSHE  24.1682    51.9399  1.2549\n",
        "            000032.XSHE  22.0398   132.0029  1.0595\n",
        "            000034.XSHE  21.9152    38.8476     NaN\n",
        "            000035.XSHE  22.9933    54.2005  0.6671\n",
        " ...                         ...        ...     ...\n",
        "            603600.XSHG  23.2961   172.7695  1.3864\n",
        "            603616.XSHG  22.2080    55.5650  1.1993\n",
        "            603838.XSHG  22.5349   122.8773  3.4101\n",
        "            603678.XSHG  23.3007    93.9373  0.7938\n",
        "            603598.XSHG  22.6332   134.4602  1.2391\n",
        "            603601.XSHG  22.1018   127.6366  1.3272\n",
        "            603808.XSHG  22.8013    57.7480  1.2359\n",
        "            603778.XSHG      NaN        NaN     NaN\n",
        "            603669.XSHG  22.9575    62.3202  1.1674\n",
        "            603993.XSHG  25.1869    49.5586  1.4092\n",
        "            603989.XSHG  23.1282    61.3926  1.3834\n",
        "            603979.XSHG  23.4238    52.4495  1.2049\n",
        "            603997.XSHG  23.0309    49.7188  1.2105\n",
        "            603988.XSHG  22.0704    61.3642  0.8133\n",
        "            603889.XSHG  22.2162    35.7754  0.9044\n",
        "            603899.XSHG  23.5877    48.4394  1.0735\n",
        "            603866.XSHG      NaN        NaN     NaN\n",
        "            603883.XSHG  23.4115    69.2717  0.9363\n",
        "            603885.XSHG  24.2565    80.0433  0.8740\n",
        "            603998.XSHG  22.3646    57.9640  0.7672\n",
        "            603901.XSHG  22.4508    73.6977  1.2975\n",
        "            603918.XSHG  22.3945   139.5772  1.4778\n",
        "            603999.XSHG      NaN        NaN     NaN\n",
        "            603969.XSHG  22.6912    52.3036  1.1315\n",
        "            603898.XSHG  23.3240    92.9794     NaN\n",
        "            603936.XSHG      NaN        NaN     NaN\n",
        "            603939.XSHG  23.4947   106.8384     NaN\n",
        "            603869.XSHG  22.5589   110.6501  1.5294\n",
        "            603968.XSHG  22.4788    50.7216  1.2614\n",
        "            603996.XSHG      NaN        NaN     NaN\n",
        " \n",
        " [2796 rows x 3 columns],                            LCAP         PE  REVS20\n",
        " tradeDate  secID                                  \n",
        " 2015-08-31 000001.XSHE  25.7884     7.4312  0.8635\n",
        "            000002.XSHE  25.7503     9.6609  0.9446\n",
        "            000004.XSHE  21.7105   276.1225  1.0761\n",
        "            000005.XSHE  22.4053   118.9564     NaN\n",
        "            000006.XSHE  23.3852    19.9777  0.9283\n",
        "            000007.XSHE  22.6309  -199.8390     NaN\n",
        "            000008.XSHE  23.6610   273.1292  0.9553\n",
        "            000009.XSHE  23.5908    91.7959  1.0347\n",
        "            000010.XSHE  22.1595   -63.2154  0.9470\n",
        "            000011.XSHE  22.5271    18.0430  0.6278\n",
        "            000012.XSHE  23.7777    43.2670  0.8553\n",
        "            000014.XSHE  22.0927    78.0859  1.0846\n",
        "            000016.XSHE  24.3154  -125.7663     NaN\n",
        "            000017.XSHE  22.4021  1563.6960  0.8959\n",
        "            000018.XSHE  22.0726  1309.3603  0.9417\n",
        "            000019.XSHE  21.7443    66.0573  0.8247\n",
        "            000020.XSHE  22.2266   220.3244  0.9419\n",
        "            000021.XSHE  23.2727    39.6338  0.8093\n",
        "            000022.XSHE  23.5566    40.0780     NaN\n",
        "            000023.XSHE  22.1669   169.2766     NaN\n",
        "            000025.XSHE  22.7843   629.6232  0.7939\n",
        "            000026.XSHE  22.1382    31.5620  0.8966\n",
        "            000027.XSHE  24.4396    20.2816  1.0475\n",
        "            000028.XSHE  23.8780    33.9526  0.9535\n",
        "            000029.XSHE  23.1824    26.0053  1.2773\n",
        "            000030.XSHE  23.1887    20.0683  0.7234\n",
        "            000031.XSHE  24.2364    51.0029  1.1898\n",
        "            000032.XSHE  21.9951   126.2350  1.0624\n",
        "            000034.XSHE  22.1056   122.0491  1.2098\n",
        "            000035.XSHE  22.8243    45.0937  0.8661\n",
        " ...                         ...        ...     ...\n",
        "            603600.XSHG  23.3459   166.8923  1.1046\n",
        "            603616.XSHG  22.2560    95.1455  0.9538\n",
        "            603838.XSHG  22.0757    79.8442  0.5743\n",
        "            603678.XSHG  23.1516    81.4875  0.9572\n",
        "            603598.XSHG  22.1447   105.9336  0.6784\n",
        "            603601.XSHG  21.9805   114.1092     NaN\n",
        "            603808.XSHG  22.6463    47.2237     NaN\n",
        "            603778.XSHG      NaN        NaN     NaN\n",
        "            603669.XSHG  22.6511    45.8467  0.6692\n",
        "            603993.XSHG  24.9624    54.0785  0.8863\n",
        "            603989.XSHG  22.7272    44.4749  0.7023\n",
        "            603979.XSHG  23.0124    36.5158  0.6025\n",
        "            603997.XSHG  22.6783    37.1597  0.6391\n",
        "            603988.XSHG  21.7260    57.6280  0.6939\n",
        "            603889.XSHG  22.0070    27.9467  0.8539\n",
        "            603899.XSHG  23.4669    42.4319  0.8686\n",
        "            603866.XSHG      NaN        NaN     NaN\n",
        "            603883.XSHG  23.3237    61.8378     NaN\n",
        "            603885.XSHG  24.0299    36.3865  0.8439\n",
        "            603998.XSHG  22.1973    50.6112  0.8738\n",
        "            603901.XSHG  22.3712    64.9400  0.8394\n",
        "            603918.XSHG  21.8672    92.8510  0.6557\n",
        "            603999.XSHG      NaN        NaN     NaN\n",
        "            603969.XSHG  22.5230    47.7070  0.7683\n",
        "            603898.XSHG  23.3240    90.2794     NaN\n",
        "            603936.XSHG      NaN        NaN     NaN\n",
        "            603939.XSHG  22.8496    52.0806  0.5246\n",
        "            603869.XSHG  22.1473    57.4254  0.7363\n",
        "            603968.XSHG  22.2715    41.9269  0.7388\n",
        "            603996.XSHG      NaN        NaN     NaN\n",
        " \n",
        " [2796 rows x 3 columns],                            LCAP         PE  REVS20\n",
        " tradeDate  secID                                  \n",
        " 2015-09-30 000001.XSHE  25.7346     7.0419  0.9476\n",
        "            000002.XSHE  25.6696     8.9125  0.9225\n",
        "            000004.XSHE  21.4792   219.1009  0.7935\n",
        "            000005.XSHE  22.4550   125.0257  1.0510\n",
        "            000006.XSHE  23.2641    17.6994  0.8860\n",
        "            000007.XSHE  22.6309  -199.8390     NaN\n",
        "            000008.XSHE  23.7189   289.4007  1.0592\n",
        "            000009.XSHE  23.5482    87.9746  0.9584\n",
        "            000010.XSHE  22.0121   -54.5509  0.8629\n",
        "            000011.XSHE  22.5349    18.1846  1.0078\n",
        "            000012.XSHE  23.6372    37.5941  0.8689\n",
        "            000014.XSHE  21.9011    64.4709  0.8256\n",
        "            000016.XSHE  23.2791   -44.6187  0.3545\n",
        "            000017.XSHE  22.2405  1330.4286  0.8508\n",
        "            000018.XSHE  22.1651  1436.3320  1.0969\n",
        "            000019.XSHE  21.6862    62.3318  0.9435\n",
        "            000020.XSHE  22.0311   181.1988  0.8224\n",
        "            000021.XSHE  23.1788    36.0804  0.9103\n",
        "            000022.XSHE  23.5566    40.0780     NaN\n",
        "            000023.XSHE  22.1669   169.2766     NaN\n",
        "            000025.XSHE  23.4254  1195.3786     NaN\n",
        "            000026.XSHE  22.1052    30.5380  0.9675\n",
        "            000027.XSHE  24.3111    17.8369  0.8794\n",
        "            000028.XSHE  23.7417    29.6259  0.8726\n",
        "            000029.XSHE  23.2214    27.0401  1.0398\n",
        "            000030.XSHE  23.0268    17.0691  0.8505\n",
        "            000031.XSHE  23.7952    32.8073  0.6432\n",
        "            000032.XSHE  21.9693   123.0215  0.9746\n",
        "            000034.XSHE  22.1374   125.9967  1.0323\n",
        "            000035.XSHE  22.7951    43.7956  0.9712\n",
        " ...                         ...        ...     ...\n",
        "            603600.XSHG  22.5531    75.5329  0.4526\n",
        "            603616.XSHG  22.3792   107.6227  1.1311\n",
        "            603838.XSHG  22.0853    80.6151  1.0097\n",
        "            603678.XSHG  23.2315    88.2672  1.0832\n",
        "            603598.XSHG  22.3266   127.0726  1.1996\n",
        "            603601.XSHG  21.8789   103.0867  0.9033\n",
        "            603808.XSHG  22.4486    38.7531  0.8206\n",
        "            603778.XSHG      NaN        NaN     NaN\n",
        "            603669.XSHG  22.6223    44.5462  0.9716\n",
        "            603993.XSHG  24.7969    45.8263  0.8473\n",
        "            603989.XSHG  22.7904    47.3768  1.0652\n",
        "            603979.XSHG  22.9155    33.1432  0.9076\n",
        "            603997.XSHG  22.6233    35.1714  0.9465\n",
        "            603988.XSHG  21.6971    55.9872  0.9715\n",
        "            603889.XSHG  21.9481    26.3486  0.9428\n",
        "            603899.XSHG  23.4553    41.9421  0.9884\n",
        "            603866.XSHG      NaN        NaN     NaN\n",
        "            603883.XSHG  23.3237    61.8378     NaN\n",
        "            603885.XSHG  24.0784    38.1964  1.0497\n",
        "            603998.XSHG  22.2182    51.6790  1.0210\n",
        "            603901.XSHG  22.1898    54.1667  0.8341\n",
        "            603918.XSHG  21.8672    92.8510  1.0000\n",
        "            603999.XSHG      NaN        NaN     NaN\n",
        "            603969.XSHG  22.4866    46.0032  0.9643\n",
        "            603898.XSHG  22.6175    44.5389  0.4933\n",
        "            603936.XSHG      NaN        NaN     NaN\n",
        "            603939.XSHG  22.9960    60.2903  1.1576\n",
        "            603869.XSHG  22.2364    62.7763  1.0932\n",
        "            603968.XSHG  22.2307    40.2498  0.9600\n",
        "            603996.XSHG      NaN        NaN     NaN\n",
        " \n",
        " [2796 rows x 3 columns],                            LCAP         PE  REVS20\n",
        " tradeDate  secID                                  \n",
        " 2015-10-30 000001.XSHE  25.8142     7.4399  1.0768\n",
        "            000002.XSHE  25.7409     9.3576  1.0597\n",
        "            000004.XSHE  21.7273   280.7879  1.2902\n",
        "            000005.XSHE  22.9571   206.1869  1.6053\n",
        "            000006.XSHE  23.4881    29.1166  1.2149\n",
        "            000007.XSHE  22.6309  -191.5506     NaN\n",
        "            000008.XSHE  24.1707   454.6729  1.6099\n",
        "            000009.XSHE  23.9609   132.9172  1.4706\n",
        "            000010.XSHE  22.5379  -105.8863  1.3810\n",
        "            000011.XSHE  22.9204    63.9022  1.4273\n",
        "            000012.XSHE  23.7388    38.4601  1.2062\n",
        "            000014.XSHE  22.2372    97.7749  1.3780\n",
        "            000016.XSHE  23.4997   -18.9585  1.1722\n",
        "            000017.XSHE  22.6211  3277.2005  1.4526\n",
        "            000018.XSHE  23.3528  4710.4216  1.3020\n",
        "            000019.XSHE  22.2442   117.4503  1.7673\n",
        "            000020.XSHE  22.9035   331.5211  2.4587\n",
        "            000021.XSHE  23.5055    89.2133  1.3590\n",
        "            000022.XSHE  23.2806    27.5440  0.7588\n",
        "            000023.XSHE  22.1669   148.9633     NaN\n",
        "            000025.XSHE  23.9988  1063.3073  1.7743\n",
        "            000026.XSHE  22.4010    42.7739  1.4169\n",
        "            000027.XSHE  24.4568    20.0915  1.1151\n",
        "            000028.XSHE  23.9008    33.2761     NaN\n",
        "            000029.XSHE  23.3383    30.3920  1.0851\n",
        "            000030.XSHE  23.1821    22.7944  1.1879\n",
        "            000031.XSHE  23.9921    26.8682  1.1537\n",
        "            000032.XSHE  22.4473   182.9234  1.5957\n",
        "            000034.XSHE  22.4528   169.4664  1.3828\n",
        "            000035.XSHE  22.9326    46.3266  1.1492\n",
        " ...                         ...        ...     ...\n",
        "            603600.XSHG  22.6155    78.2026  1.0436\n",
        "            603616.XSHG  22.4926   324.0714  1.1111\n",
        "            603838.XSHG  22.1657    81.5121  1.0844\n",
        "            603678.XSHG  23.2837    90.2375  1.1078\n",
        "            603598.XSHG  22.5470   181.1219  1.3240\n",
        "            603601.XSHG  22.1730   114.5174  1.3282\n",
        "            603808.XSHG  22.6014    46.6278  1.1642\n",
        "            603778.XSHG      NaN        NaN     NaN\n",
        "            603669.XSHG  22.7860    50.6828  1.1876\n",
        "            603993.XSHG  25.0561    76.1564  1.2751\n",
        "            603989.XSHG  22.8468    42.7909  1.2033\n",
        "            603979.XSHG  23.0196    39.2502  1.1167\n",
        "            603997.XSHG  22.7944    43.2821  1.2452\n",
        "            603988.XSHG  22.0284    77.9934  1.3761\n",
        "            603889.XSHG  22.1105    30.4608  1.1875\n",
        "            603899.XSHG  23.6632    48.2873  1.2850\n",
        "            603866.XSHG      NaN        NaN     NaN\n",
        "            603883.XSHG  23.3237    59.7079     NaN\n",
        "            603885.XSHG  24.3485    50.0400  1.3761\n",
        "            603998.XSHG  22.4004    59.0981  1.2076\n",
        "            603901.XSHG  22.3902    65.6945  1.3141\n",
        "            603918.XSHG  22.3112    96.8928  1.6044\n",
        "            603999.XSHG      NaN        NaN     NaN\n",
        "            603969.XSHG  22.5670    57.8424  1.1845\n",
        "            603898.XSHG  22.7556    47.9919  1.1142\n",
        "            603936.XSHG      NaN        NaN     NaN\n",
        "            603939.XSHG  23.1861    69.3586  1.2253\n",
        "            603869.XSHG  22.4407    63.8666     NaN\n",
        "            603968.XSHG  22.4225    54.3792  1.2104\n",
        "            603996.XSHG      NaN        NaN     NaN\n",
        " \n",
        " [2796 rows x 3 columns],                            LCAP         PE  REVS20\n",
        " tradeDate  secID                                  \n",
        " 2015-11-30 000001.XSHE  25.8471     7.6888  1.0538\n",
        "            000002.XSHE  25.8384    10.3168  1.1114\n",
        "            000004.XSHE  21.9309   284.8586  1.2724\n",
        "            000005.XSHE  22.8659   188.2137  1.0141\n",
        "            000006.XSHE  23.4303    27.4825  1.0009\n",
        "            000007.XSHE  22.3415  -143.4167  0.7487\n",
        "            000008.XSHE  24.0708   303.0796  0.9924\n",
        "            000009.XSHE  24.1841    44.0667  1.2763\n",
        "            000010.XSHE  22.5795  -110.3895  1.1198\n",
        "            000011.XSHE  22.8455    59.2894  1.0101\n",
        "            000012.XSHE  23.7510    38.9296  1.0529\n",
        "            000014.XSHE  22.2233    96.4296  1.0724\n",
        "            000016.XSHE  23.6035   -21.0334  1.1280\n",
        "            000017.XSHE  22.5694  3111.9863  1.0379\n",
        "            000018.XSHE  23.4077   125.9715  1.0574\n",
        "            000019.XSHE  22.3585   131.6680  1.2456\n",
        "            000020.XSHE  22.8793   323.5646  0.9760\n",
        "            000021.XSHE  23.8006   119.8448  1.4418\n",
        "            000022.XSHE  23.1880    25.1076  0.9550\n",
        "            000023.XSHE  22.1669   148.9633     NaN\n",
        "            000025.XSHE  24.0842  1158.0492  1.2101\n",
        "            000026.XSHE  22.3652    41.2675  1.0154\n",
        "            000027.XSHE  24.4424    19.8058  1.0267\n",
        "            000028.XSHE  23.9008    33.2761     NaN\n",
        "            000029.XSHE  23.3552    29.2623  1.0888\n",
        "            000030.XSHE  23.2018    23.2483  1.0634\n",
        "            000031.XSHE  23.9810    26.5716  0.9802\n",
        "            000032.XSHE  22.4544   184.2148  0.9400\n",
        "            000034.XSHE  22.6105   198.4102  1.2459\n",
        "            000035.XSHE  23.0047    49.7909  1.1197\n",
        " ...                         ...        ...     ...\n",
        "            603799.XSHG  23.4543 -9251.3557  1.6713\n",
        "            603589.XSHG  23.8282    36.7077  0.9995\n",
        "            603600.XSHG  22.8972   103.6533  1.3635\n",
        "            603616.XSHG  22.4187   300.9813  0.9320\n",
        "            603838.XSHG  22.3223    95.3329  1.1543\n",
        "            603678.XSHG  23.4405   105.5652  1.1489\n",
        "            603598.XSHG  23.0092   287.5495  1.5322\n",
        "            603601.XSHG  22.5390   165.1238  1.3108\n",
        "            603808.XSHG  22.9358    65.1419  1.3502\n",
        "            603778.XSHG      NaN        NaN     NaN\n",
        "            603669.XSHG  22.9212    58.0189  1.1078\n",
        "            603993.XSHG  25.1771    85.9503  1.1902\n",
        "            603989.XSHG  23.1666    58.9124  1.3718\n",
        "            603979.XSHG  23.1915    46.6115  1.1545\n",
        "            603997.XSHG  23.2200    66.2406  1.5018\n",
        "            603988.XSHG  22.1440    87.5523  1.0290\n",
        "            603889.XSHG  22.3566    38.9605  1.2407\n",
        "            603899.XSHG  23.5969    45.1871  0.9752\n",
        "            603866.XSHG      NaN        NaN     NaN\n",
        "            603883.XSHG  23.7319    89.8045  1.5041\n",
        "            603885.XSHG  24.3964    40.8874  1.0826\n",
        "            603998.XSHG  22.7653    85.1169  1.4229\n",
        "            603901.XSHG  22.5673    78.4216  1.2315\n",
        "            603918.XSHG  22.8700   169.4273  1.6903\n",
        "            603969.XSHG  22.6884    65.3106  1.0931\n",
        "            603898.XSHG  23.0363    63.5394  1.3019\n",
        "            603939.XSHG  23.3215    79.4183  1.1035\n",
        "            603869.XSHG  22.4407    63.8666     NaN\n",
        "            603968.XSHG  22.4995    58.7295  1.0881\n",
        "            603996.XSHG      NaN        NaN     NaN\n",
        " \n",
        " [2792 rows x 3 columns],                            LCAP         PE  REVS20\n",
        " tradeDate  secID                                  \n",
        " 2015-12-31 000001.XSHE  25.8682     7.8525  0.9630\n",
        "            000002.XSHE  26.3217    16.7262     NaN\n",
        "            000004.XSHE  22.0725   328.1880  1.1650\n",
        "            000005.XSHE  23.0867   234.7309  1.0393\n",
        "            000006.XSHE  23.4666    28.4976  0.9888\n",
        "            000007.XSHE  22.4270  -156.2218     NaN\n",
        "            000008.XSHE  24.0691   302.5659  0.9899\n",
        "            000009.XSHE  24.0765    39.5719  0.9614\n",
        "            000010.XSHE  22.8372  -142.8276  1.1099\n",
        "            000011.XSHE  22.8812    61.4477  1.0042\n",
        "            000012.XSHE  24.0449    52.2322  1.2338\n",
        "            000014.XSHE  22.2495    98.9901  1.0057\n",
        "            000016.XSHE  23.5350   -19.6407  0.9338\n",
        "            000017.XSHE  22.7598  3764.7179  0.9639\n",
        "            000018.XSHE  23.8138   189.0725  1.5001\n",
        "            000019.XSHE  22.3590   131.7452  0.9666\n",
        "            000020.XSHE  22.8601   317.4115  0.9765\n",
        "            000021.XSHE  23.5993    97.9884  0.8770\n",
        "            000022.XSHE  23.2445    26.5667  1.0094\n",
        "            000023.XSHE  22.1669   148.9633     NaN\n",
        "            000025.XSHE  23.9396  1002.1373  0.9629\n",
        "            000026.XSHE  22.5848    51.4039  1.2215\n",
        "            000027.XSHE  24.3840    18.6822  0.9273\n",
        "            000028.XSHE  23.9008    33.2761     NaN\n",
        "            000029.XSHE  23.2936    27.5159  0.8997\n",
        "            000030.XSHE  23.3028    25.7194  1.0828\n",
        "            000031.XSHE  23.9613    26.0524  0.9361\n",
        "            000032.XSHE  22.9214   293.8613  1.0992\n",
        "            000034.XSHE  23.0264   300.7357     NaN\n",
        "            000035.XSHE  22.9752    48.3422     NaN\n",
        " ...                         ...        ...     ...\n",
        "            603600.XSHG  22.7455    89.0595  0.9076\n",
        "            603616.XSHG  22.5164   331.8491  1.0871\n",
        "            603838.XSHG  22.3663    99.6230  0.9731\n",
        "            603678.XSHG  23.3818    99.5432  0.9696\n",
        "            603598.XSHG  22.9402   268.3691  1.0516\n",
        "            603601.XSHG  22.5297   163.5963  0.9936\n",
        "            603808.XSHG  22.8174    57.8685  0.9039\n",
        "            603778.XSHG  21.5055    23.8331     NaN\n",
        "            603669.XSHG  22.9284    58.4376  1.0384\n",
        "            603993.XSHG  25.0450    75.3121  0.8780\n",
        "            603989.XSHG  23.0942    54.7976  0.8598\n",
        "            603979.XSHG  23.1618    45.2488  0.9634\n",
        "            603997.XSHG  23.1520    61.8872  1.0007\n",
        "            603988.XSHG  22.2684    99.1582  1.1334\n",
        "            603889.XSHG  22.3566    38.9605     NaN\n",
        "            603899.XSHG  23.6858    49.3911  1.0965\n",
        "            603866.XSHG  23.5785    61.7935     NaN\n",
        "            603883.XSHG  23.6650    83.9935  0.9687\n",
        "            603885.XSHG  24.3821    40.3094  0.9961\n",
        "            603998.XSHG  22.7019    79.8881  1.0498\n",
        "            603901.XSHG  22.7360    92.8357  1.2082\n",
        "            603918.XSHG  22.6219   132.1930  0.8443\n",
        "            603999.XSHG  23.3703   125.3801     NaN\n",
        "            603969.XSHG  22.8007    73.0717  1.0985\n",
        "            603898.XSHG  23.0249    62.8184  1.0263\n",
        "            603936.XSHG  22.8729   128.4688     NaN\n",
        "            603939.XSHG  23.3270    79.8532  1.0363\n",
        "            603869.XSHG  22.4407    63.8666     NaN\n",
        "            603968.XSHG  22.5214    60.0305  1.0117\n",
        "            603996.XSHG  22.5001    58.9994     NaN\n",
        " \n",
        " [2804 rows x 3 columns],                            LCAP         PE  REVS20\n",
        " tradeDate  secID                                  \n",
        " 2016-01-29 000001.XSHE  25.6867     6.5492  0.8341\n",
        "            000002.XSHE  26.3205    16.7073     NaN\n",
        "            000004.XSHE  21.5783   200.2018  0.6100\n",
        "            000005.XSHE  22.7203   162.7218  0.6932\n",
        "            000006.XSHE  23.0316    18.4455  0.6472\n",
        "            000007.XSHE  22.4270  -156.2218     NaN\n",
        "            000008.XSHE  23.7285   215.2379  0.7114\n",
        "            000009.XSHE  23.6607    26.1095  0.6598\n",
        "            000010.XSHE  22.6505  -118.5045  0.8297\n",
        "            000011.XSHE  22.4942    41.7269  0.6791\n",
        "            000012.XSHE  23.8105    41.3163  0.7910\n",
        "            000014.XSHE  21.9666    74.6006  0.7536\n",
        "            000016.XSHE  23.0251   -11.7958  0.6006\n",
        "            000017.XSHE  22.5294  2990.1069  0.7942\n",
        "            000018.XSHE  23.5414   143.9949  0.7616\n",
        "            000019.XSHE  22.0317    94.9647  0.7208\n",
        "            000020.XSHE  22.4573   212.1735     NaN\n",
        "            000021.XSHE  23.1813    64.5131  0.6584\n",
        "            000022.XSHE  22.8244    17.4542  0.6570\n",
        "            000023.XSHE  22.1669   148.9633     NaN\n",
        "            000025.XSHE  23.7623   839.2959  0.8375\n",
        "            000026.XSHE  22.1970    34.8804  0.6074\n",
        "            000027.XSHE  23.9678    12.3215  0.6595\n",
        "            000028.XSHE  23.9008    33.2761     NaN\n",
        "            000029.XSHE  22.9713    19.9342  0.7245\n",
        "            000030.XSHE  22.9047    17.2723  0.6716\n",
        "            000031.XSHE  23.5762    17.7267  0.6804\n",
        "            000032.XSHE  22.4966   192.1577  0.6539\n",
        "            000034.XSHE  23.0264   300.7357     NaN\n",
        "            000035.XSHE  22.9752    48.3422     NaN\n",
        " ...                         ...        ...     ...\n",
        "            603600.XSHG  22.1895    51.0781  0.5735\n",
        "            603616.XSHG  21.9488   188.1235  0.5669\n",
        "            603838.XSHG  21.9428    65.2251  0.6547\n",
        "            603678.XSHG  22.8869    60.6843  0.6096\n",
        "            603598.XSHG  22.4715   167.9451  0.6258\n",
        "            603601.XSHG  22.2213   120.1850  0.7346\n",
        "            603808.XSHG  22.4859    41.5387     NaN\n",
        "            603778.XSHG  22.0307    40.2973  1.6908\n",
        "            603669.XSHG  22.7320    48.0197  0.8217\n",
        "            603993.XSHG  24.7130    54.0356  0.7174\n",
        "            603989.XSHG  22.7036    37.0793  0.6767\n",
        "            603979.XSHG  22.8376    32.7184  0.7231\n",
        "            603997.XSHG  22.7406    41.0138  0.6627\n",
        "            603988.XSHG  22.2805   100.3594  1.0121\n",
        "            603889.XSHG  22.3566    38.9605     NaN\n",
        "            603899.XSHG  23.4230    37.9769  0.7689\n",
        "            603866.XSHG  23.5629    60.8332  0.9845\n",
        "            603883.XSHG  23.2139    53.4945  0.6369\n",
        "            603885.XSHG  24.0346    28.4773  0.7065\n",
        "            603998.XSHG  22.3632    56.9377  0.7127\n",
        "            603901.XSHG  22.3247    61.5266  0.6627\n",
        "            603918.XSHG  22.1970    86.4386  0.6539\n",
        "            603999.XSHG  22.9600    83.1816  0.6634\n",
        "            603969.XSHG  22.3214    45.2488  0.6193\n",
        "            603898.XSHG  22.7279    46.6793  0.7431\n",
        "            603936.XSHG  22.5821    96.0510  0.7477\n",
        "            603939.XSHG  22.8602    50.0713  0.6270\n",
        "            603869.XSHG  22.4407    63.8666     NaN\n",
        "            603968.XSHG  22.1685    42.1820  0.7027\n",
        "            603996.XSHG  22.7868    78.5926  1.3321\n",
        " \n",
        " [2811 rows x 3 columns],                            LCAP         PE  REVS20\n",
        " tradeDate  secID                                  \n",
        " 2016-02-29 000001.XSHE  25.6417     6.2610  0.9219\n",
        "            000002.XSHE  26.3205    16.7073     NaN\n",
        "            000004.XSHE  21.5478   194.1958  0.8557\n",
        "            000005.XSHE  22.7160   162.0204  0.9130\n",
        "            000006.XSHE  23.0181    18.1979  0.8909\n",
        "            000007.XSHE  22.4270  -156.2218     NaN\n",
        "            000008.XSHE  23.6928   207.6850  0.8156\n",
        "            000009.XSHE  23.5844    24.1926  0.8619\n",
        "            000010.XSHE  22.6041  -113.1307  0.9040\n",
        "            000011.XSHE  22.7473    53.7456  1.1914\n",
        "            000012.XSHE  23.7152    37.5602  0.9523\n",
        "            000014.XSHE  21.8943    69.3929  0.9085\n",
        "            000016.XSHE  23.1933   -13.9560  0.9899\n",
        "            000017.XSHE  22.5120  2938.6467  1.0018\n",
        "            000018.XSHE  23.5280   142.0734  0.8694\n",
        "            000019.XSHE  22.4298   141.4040  1.5735\n",
        "            000020.XSHE  22.5512   233.0726  0.9071\n",
        "            000021.XSHE  23.1635    63.3756  0.8774\n",
        "            000022.XSHE  23.0050    20.9092  1.0713\n",
        "            000023.XSHE  22.1669   148.9633     NaN\n",
        "            000025.XSHE  23.6565   755.0677  0.8005\n",
        "            000026.XSHE  22.2753    37.7199  0.8945\n",
        "            000027.XSHE  23.9632    12.2644  0.8542\n",
        "            000028.XSHE  23.9008    33.2761     NaN\n",
        "            000029.XSHE  22.9198    18.9332  0.9944\n",
        "            000030.XSHE  22.8568    16.4654  0.8897\n",
        "            000031.XSHE  23.6757    19.5810  0.9915\n",
        "            000032.XSHE  22.5444   201.5705  0.9456\n",
        "            000034.XSHE  23.0264   468.3446     NaN\n",
        "            000035.XSHE  22.6356    34.4222  0.7121\n",
        " ...                         ...        ...     ...\n",
        "            603616.XSHG  22.1256   224.5005     NaN\n",
        "            603838.XSHG  22.0576    73.1631  0.9787\n",
        "            603678.XSHG  22.8069    52.3300  0.8084\n",
        "            603598.XSHG  22.3065   142.4103  0.7451\n",
        "            603601.XSHG  22.1212   108.7293  0.8417\n",
        "            603808.XSHG  22.4384    39.6141  0.8583\n",
        "            603778.XSHG  21.9510    37.2103  0.8157\n",
        "            603669.XSHG  22.6347    43.5644  0.8581\n",
        "            603993.XSHG  24.7192    54.3733  0.8609\n",
        "            603989.XSHG  22.7126    37.4171  0.9114\n",
        "            603979.XSHG  22.8537    33.2516  0.9289\n",
        "            603997.XSHG  22.7134    39.9139  0.8645\n",
        "            603988.XSHG  22.2650    98.8199  0.9658\n",
        "            603889.XSHG  22.3566    38.9605     NaN\n",
        "            603899.XSHG  23.4713    39.8558  1.0627\n",
        "            603866.XSHG  23.3542    49.3740  0.8112\n",
        "            603883.XSHG  23.1134    48.3818  0.8016\n",
        "            603885.XSHG  23.9071    25.0680  0.8117\n",
        "            603998.XSHG  22.2617    51.4427  0.8834\n",
        "            603901.XSHG  22.2242    55.6468  0.7242\n",
        "            603918.XSHG  22.1462    82.1524  0.7752\n",
        "            603999.XSHG  22.7869    69.9612  0.7505\n",
        "            603969.XSHG  22.2511    42.1737  0.8176\n",
        "            603919.XSHG      NaN        NaN     NaN\n",
        "            603898.XSHG  22.7323    46.8827  0.9379\n",
        "            603936.XSHG  22.4611    85.1031  0.7827\n",
        "            603939.XSHG  22.8103    47.6321  0.8533\n",
        "            603869.XSHG  22.4706    65.8005  1.0303\n",
        "            603968.XSHG  22.0925    37.8481  0.8207\n",
        "            603996.XSHG  22.5435    61.6158  0.8174\n",
        " \n",
        " [2820 rows x 3 columns],                            LCAP         PE  REVS20\n",
        " tradeDate  secID                                  \n",
        " 2016-03-31 000001.XSHE  25.7488     6.9629  1.0524\n",
        "            000002.XSHE  26.3205    14.8838     NaN\n",
        "            000004.XSHE  21.8524   263.3369     NaN\n",
        "            000005.XSHE  22.8175   179.3213  0.9859\n",
        "            000006.XSHE  23.1396    26.8863  0.8848\n",
        "            000007.XSHE  22.4270  -156.2218     NaN\n",
        "            000008.XSHE  24.1181   317.7854  1.2977\n",
        "            000009.XSHE  23.8079    30.2518  1.1208\n",
        "            000010.XSHE  22.6445  -117.7974  0.9328\n",
        "            000011.XSHE  22.8611    54.0797  0.9869\n",
        "            000012.XSHE  23.8403    36.1417  1.0235\n",
        "            000014.XSHE  22.0166    68.8174  0.9571\n",
        "            000016.XSHE  23.2313   -14.4960     NaN\n",
        "            000017.XSHE  22.6528  3382.8293  1.0452\n",
        "            000018.XSHE  23.8223   190.6866  1.2474\n",
        "            000019.XSHE  22.3730   133.5997  0.9057\n",
        "            000020.XSHE  22.6354   253.5473  0.9856\n",
        "            000021.XSHE  23.3318    75.1672  1.0733\n",
        "            000022.XSHE  23.1281    20.9891  1.0495\n",
        "            000023.XSHE  22.1669   158.4777     NaN\n",
        "            000025.XSHE  23.7952   867.3720  1.0494\n",
        "            000026.XSHE  22.4504    46.2170  1.0517\n",
        "            000027.XSHE  24.0871    13.8831  1.0443\n",
        "            000028.XSHE  23.8643    30.3800  0.9642\n",
        "            000029.XSHE  23.1702    38.3660  0.9645\n",
        "            000030.XSHE  23.0033    19.0626  1.0738\n",
        "            000031.XSHE  23.7184    27.6905  0.9199\n",
        "            000032.XSHE  22.7099   237.8440  1.1128\n",
        "            000034.XSHE  23.6291   855.7346     NaN\n",
        "            000035.XSHE  22.8205    35.6866  1.1405\n",
        " ...                         ...        ...     ...\n",
        "            603678.XSHG  22.9730    61.7815  1.1508\n",
        "            603598.XSHG  22.5111   220.1194  1.1857\n",
        "            603601.XSHG  22.3577   137.7505  1.1688\n",
        "            603808.XSHG  22.6007    46.5923  1.0168\n",
        "            603778.XSHG  22.1616    45.9308  1.1291\n",
        "            603669.XSHG  22.7555    49.1586  1.0634\n",
        "            603861.XSHG  23.0013    56.6735     NaN\n",
        "            603993.XSHG  24.8252    79.4264  1.0056\n",
        "            603989.XSHG  22.8378    42.4071  1.0730\n",
        "            603979.XSHG  22.9621    37.0581  1.0638\n",
        "            603997.XSHG  22.9404    50.0872  1.2302\n",
        "            603988.XSHG  22.1011    83.8810  0.9243\n",
        "            603889.XSHG  22.3566    38.7641     NaN\n",
        "            603899.XSHG  23.5751    40.9775  1.0369\n",
        "            603866.XSHG  23.4176    42.6443  1.0405\n",
        "            603883.XSHG  23.2209    50.5353  1.0631\n",
        "            603885.XSHG  24.0871    30.0108  1.1202\n",
        "            603998.XSHG  22.6251    73.8700  1.3690\n",
        "            603901.XSHG  22.5539    81.8611  1.3067\n",
        "            603918.XSHG  22.5170   119.0382     NaN\n",
        "            603999.XSHG  22.9298    80.7081  1.0940\n",
        "            603969.XSHG  22.4200    49.9348  1.0774\n",
        "            603868.XSHG      NaN        NaN     NaN\n",
        "            603919.XSHG  22.6894    43.0793     NaN\n",
        "            603898.XSHG  22.9328    57.2908     NaN\n",
        "            603936.XSHG  22.5213    90.3891  1.0282\n",
        "            603939.XSHG  22.9870    54.6744  1.1356\n",
        "            603869.XSHG  22.6425    78.1473  1.1342\n",
        "            603968.XSHG  22.3186    47.4528  1.1325\n",
        "            603996.XSHG  22.5913    59.9948  1.0212\n",
        " \n",
        " [2834 rows x 3 columns],                            LCAP          PE  REVS20\n",
        " tradeDate  secID                                   \n",
        " 2016-04-29 000001.XSHE  25.7422      6.7755  0.9935\n",
        "            000002.XSHE  26.3205     14.7350     NaN\n",
        "            000004.XSHE  21.8524    263.3369     NaN\n",
        "            000005.XSHE  22.7459   -140.0219  0.9309\n",
        "            000006.XSHE  23.0940     40.5605  0.9554\n",
        "            000007.XSHE  22.4270    392.5829     NaN\n",
        "            000008.XSHE  24.1098    159.2201  0.9917\n",
        "            000009.XSHE  23.8043     28.5239  0.9963\n",
        "            000010.XSHE  22.7118   2513.6584  1.0696\n",
        "            000011.XSHE  22.8476     53.3577  0.9866\n",
        "            000012.XSHE  23.8764     31.3222  1.0368\n",
        "            000014.XSHE  22.1300     85.4475  1.1201\n",
        "            000016.XSHE  23.1872     -9.3547  0.9569\n",
        "            000017.XSHE  22.6399 -25717.8744  0.9872\n",
        "            000018.XSHE  23.7167     57.5637  0.8998\n",
        "            000019.XSHE  22.4487   -175.9618  1.0786\n",
        "            000020.XSHE  22.6100    247.1821  0.9749\n",
        "            000021.XSHE  23.3088     47.2283  0.9772\n",
        "            000022.XSHE  23.0657     19.0458  0.9394\n",
        "            000023.XSHE  22.2292    160.3066  1.0642\n",
        "            000025.XSHE  23.7005    407.7956  0.9096\n",
        "            000026.XSHE  22.3564     49.2388  0.9103\n",
        "            000027.XSHE  24.0161     15.0353  0.9314\n",
        "            000028.XSHE  23.9574     33.2553  1.0975\n",
        "            000029.XSHE  23.1355     36.3060  0.9658\n",
        "            000030.XSHE  22.9710     19.0179  0.9683\n",
        "            000031.XSHE  23.6202     25.1023  0.9065\n",
        "            000032.XSHE  22.6036    154.9726  0.8991\n",
        "            000034.XSHE  23.2824  -1713.2570  0.7070\n",
        "            000035.XSHE  22.8028     34.9869  0.9825\n",
        " ...                         ...         ...     ...\n",
        "            603598.XSHG  22.5032    211.8395  0.9922\n",
        "            603601.XSHG  22.3287     75.4512  0.9714\n",
        "            603808.XSHG  22.7087     48.5743     NaN\n",
        "            603778.XSHG  22.3940     56.9622  1.2616\n",
        "            603669.XSHG  22.6724     47.3713  0.9203\n",
        "            603861.XSHG  23.1297     64.4439  1.1371\n",
        "            603993.XSHG  24.7647     95.2113     NaN\n",
        "            603989.XSHG  22.8783     37.1082  1.0413\n",
        "            603979.XSHG  22.8853     42.3934  0.9261\n",
        "            603997.XSHG  22.8169     46.0092  0.8838\n",
        "            603988.XSHG  22.2905    121.4259  1.2085\n",
        "            603889.XSHG  22.3454     37.0381     NaN\n",
        "            603899.XSHG  23.5948     38.4731  1.0199\n",
        "            603959.XSHG      NaN         NaN     NaN\n",
        "            603866.XSHG  23.5052     43.3688  1.0916\n",
        "            603883.XSHG  23.2586     49.6995  1.0385\n",
        "            603885.XSHG  24.1381     24.6245  1.0523\n",
        "            603998.XSHG  22.5663     73.6531  0.9429\n",
        "            603901.XSHG  22.5338     78.8731  0.9801\n",
        "            603918.XSHG  22.5170    150.1619     NaN\n",
        "            603999.XSHG  22.8246     82.9550  0.9001\n",
        "            603969.XSHG  22.4030     41.7567  0.9831\n",
        "            603868.XSHG  24.0069     50.7935     NaN\n",
        "            603919.XSHG  22.7115     38.7117  1.0223\n",
        "            603898.XSHG  23.0109     57.5681  1.0813\n",
        "            603936.XSHG  22.4852     96.8945  0.9645\n",
        "            603939.XSHG  23.0354     53.9643  1.0496\n",
        "            603869.XSHG  22.5277     84.3311  0.8915\n",
        "            603968.XSHG  22.5047     68.4272  1.2045\n",
        "            603996.XSHG  22.5547     62.4644  0.9641\n",
        " \n",
        " [2846 rows x 3 columns],                            LCAP          PE  REVS20\n",
        " tradeDate  secID                                   \n",
        " 2016-05-31 000001.XSHE  25.7403      6.7627  0.9878\n",
        "            000002.XSHE  26.3205     14.7350     NaN\n",
        "            000004.XSHE  21.8524   4366.5477     NaN\n",
        "            000005.XSHE  22.7189   -136.2958  0.9456\n",
        "            000006.XSHE  23.0221     37.7473  0.9134\n",
        "            000007.XSHE  22.4270    207.1343     NaN\n",
        "            000008.XSHE  24.1852    226.3805  1.0674\n",
        "            000009.XSHE  23.7393     26.7308  0.9054\n",
        "            000010.XSHE  22.5710   2183.5820  0.8395\n",
        "            000011.XSHE  22.7394     47.8178  0.8900\n",
        "            000012.XSHE  23.8558     30.6835  0.9827\n",
        "            000014.XSHE  22.0368     77.8485  0.8973\n",
        "            000016.XSHE  23.1994     -9.4697  0.9667\n",
        "            000017.XSHE  22.4840 -22005.1561  0.8406\n",
        "            000018.XSHE  23.7358     54.1848  0.9603\n",
        "            000019.XSHE  22.3262   -155.6767  0.8589\n",
        "            000020.XSHE  22.4652   -842.7828  0.8550\n",
        "            000021.XSHE  23.2577     44.8721  0.9264\n",
        "            000022.XSHE  23.0297     18.3732  0.9436\n",
        "            000023.XSHE  22.0943    140.0771  0.8695\n",
        "            000025.XSHE  23.5566    353.1471  0.8549\n",
        "            000026.XSHE  22.2836     45.7790  0.9012\n",
        "            000027.XSHE  23.9740     15.8302  0.9394\n",
        "            000028.XSHE  23.8864     30.9750  0.9243\n",
        "            000029.XSHE  23.0602     33.6727  0.9126\n",
        "            000030.XSHE  22.9587     18.7840  0.9451\n",
        "            000031.XSHE  23.5689     20.4821  0.9286\n",
        "            000032.XSHE  22.5608    148.4842  0.9316\n",
        "            000034.XSHE  23.2321  -1629.1548  0.9390\n",
        "            000035.XSHE  22.8615     37.0991  1.0301\n",
        " ...                         ...         ...     ...\n",
        "            603601.XSHG  22.6456    103.5769  1.1043\n",
        "            603808.XSHG  22.7087     48.5743     NaN\n",
        "            603737.XSHG      NaN         NaN     NaN\n",
        "            603778.XSHG  22.3351     49.9604  0.9080\n",
        "            603669.XSHG  22.6757     47.5292  0.9759\n",
        "            603861.XSHG  23.1089     64.3481  0.9564\n",
        "            603993.XSHG  24.9005    109.0551  1.1455\n",
        "            603989.XSHG  22.8199     35.0051  0.9370\n",
        "            603979.XSHG  22.8744     42.3643  0.9634\n",
        "            603997.XSHG  22.7703     42.1951  0.9234\n",
        "            603988.XSHG  22.0826     98.6282  0.7817\n",
        "            603889.XSHG  22.1175     29.4880  0.7962\n",
        "            603899.XSHG  23.5801     37.9120  0.9778\n",
        "            603959.XSHG  22.3420     53.0643     NaN\n",
        "            603866.XSHG  23.7524     55.5286  1.1804\n",
        "            603883.XSHG  23.2542     49.4787  0.9639\n",
        "            603885.XSHG  24.2572     27.7404  0.9628\n",
        "            603998.XSHG  22.4528     65.7523  0.8367\n",
        "            603901.XSHG  22.6289     86.7424  1.0824\n",
        "            603918.XSHG  22.5170    150.1619     NaN\n",
        "            603999.XSHG  22.8529     85.3411  0.9893\n",
        "            603969.XSHG  22.3423     45.1492  0.9327\n",
        "            603868.XSHG  23.8069     41.5855  0.8630\n",
        "            603919.XSHG  22.7735     41.1906  0.9918\n",
        "            603898.XSHG  22.9282     52.9984  0.8897\n",
        "            603936.XSHG  22.4421     92.8015  0.9179\n",
        "            603939.XSHG  23.0271     53.5196  0.9687\n",
        "            603869.XSHG  22.5259     84.1810  0.9741\n",
        "            603968.XSHG  22.2827     54.8078  0.7987\n",
        "            603996.XSHG  22.9173     89.7626  1.3898\n",
        " \n",
        " [2858 rows x 3 columns],                            LCAP          PE  REVS20\n",
        " tradeDate  secID                                   \n",
        " 2016-06-30 000001.XSHE  25.7298      6.6922  1.0046\n",
        "            000002.XSHE  26.3205     14.7350     NaN\n",
        "            000004.XSHE  21.8524   4366.5477     NaN\n",
        "            000005.XSHE  22.8004   -147.8662  1.0849\n",
        "            000006.XSHE  23.0208     37.6962  1.0157\n",
        "            000007.XSHE  22.4270    207.1343     NaN\n",
        "            000008.XSHE  24.1255    213.2598  0.9420\n",
        "            000009.XSHE  23.8057     28.5656  1.0687\n",
        "            000010.XSHE  22.5826   2208.9725  1.0116\n",
        "            000011.XSHE  22.8002     50.8159  1.0627\n",
        "            000012.XSHE  23.8923     31.8220  1.0371\n",
        "            000014.XSHE  22.0412     78.1862  1.0066\n",
        "            000016.XSHE  23.1727     -9.2205  0.9737\n",
        "            000017.XSHE  22.4897 -22130.3039  1.0057\n",
        "            000018.XSHE  23.7518     55.0611     NaN\n",
        "            000019.XSHE  22.5355   -191.9070  1.2331\n",
        "            000020.XSHE  22.5398   -907.9982  1.0774\n",
        "            000021.XSHE  23.5082     57.6479  1.2923\n",
        "            000022.XSHE  23.0419     18.5974  1.0122\n",
        "            000023.XSHE  21.9986    127.2979  0.9088\n",
        "            000025.XSHE  23.8132    456.4545     NaN\n",
        "            000026.XSHE  22.3357     48.2261  1.0632\n",
        "            000027.XSHE  23.9538     15.5141  1.0109\n",
        "            000028.XSHE  23.8848     30.9274  0.9985\n",
        "            000029.XSHE  23.0767     34.2323  1.0166\n",
        "            000030.XSHE  22.9503     18.6281  1.0129\n",
        "            000031.XSHE  23.5625     20.3526  0.9938\n",
        "            000032.XSHE  22.5883    152.6268  1.0293\n",
        "            000034.XSHE  23.4122  -1950.8240  1.1974\n",
        "            000035.XSHE  22.8931     38.2906  1.0321\n",
        " ...                         ...         ...     ...\n",
        "            603737.XSHG  23.1750     94.4460     NaN\n",
        "            603778.XSHG  22.3715     51.8145  1.0371\n",
        "            603669.XSHG  22.7445     50.9141  1.0862\n",
        "            603861.XSHG  23.3308     80.3382  1.2485\n",
        "            603993.XSHG  24.9729    117.2483  1.0752\n",
        "            603989.XSHG  22.9981     41.8306  1.1950\n",
        "            603979.XSHG  22.9201     44.3421  1.0467\n",
        "            603997.XSHG  22.8384     45.1698  1.0705\n",
        "            603988.XSHG  22.1488    105.3763  1.0718\n",
        "            603889.XSHG  22.2709     34.3789  1.1659\n",
        "            603899.XSHG  23.5134     35.4674  0.9355\n",
        "            603959.XSHG  22.9516     97.6260  1.8398\n",
        "            603866.XSHG  23.7264     54.1023  0.9743\n",
        "            603883.XSHG  23.3096     52.2964  1.0569\n",
        "            603885.XSHG  24.2406     27.2831  0.9835\n",
        "            603909.XSHG  21.3319     34.6777     NaN\n",
        "            603998.XSHG  22.5545     72.7936  1.1071\n",
        "            603901.XSHG  22.6962     92.7798  1.0696\n",
        "            603918.XSHG  22.5153    149.8982     NaN\n",
        "            603999.XSHG  22.9102     90.3715  1.0626\n",
        "            603969.XSHG  22.3970     47.6893  1.0563\n",
        "            603868.XSHG  23.9723     49.0681  1.1799\n",
        "            603919.XSHG  22.8811     45.8663     NaN\n",
        "            603898.XSHG  22.9558     54.4826  1.0078\n",
        "            603936.XSHG  22.7828    130.4735  1.4074\n",
        "            603958.XSHG  21.8712     29.1228     NaN\n",
        "            603939.XSHG  23.0688     55.7945  1.0425\n",
        "            603869.XSHG  22.5187     83.5808  0.9929\n",
        "            603968.XSHG  22.2797     54.6428  0.9970\n",
        "            603996.XSHG  22.9378     91.6245  1.0207\n",
        " \n",
        " [2864 rows x 3 columns],                            LCAP          PE  REVS20\n",
        " tradeDate  secID                                   \n",
        " 2016-07-29 000001.XSHE  25.7857      7.0768  1.0563\n",
        "            000002.XSHE  25.9661     10.3380  0.7310\n",
        "            000004.XSHE  21.8524   4366.5477     NaN\n",
        "            000005.XSHE  22.7487   -140.4141  0.9572\n",
        "            000006.XSHE  23.0289     38.0031  1.0136\n",
        "            000007.XSHE  22.1228    152.8040  0.7377\n",
        "            000008.XSHE  24.0432    196.4184  0.9356\n",
        "            000009.XSHE  23.8049     28.5427  1.0180\n",
        "            000010.XSHE  22.5646   2169.4762  0.9935\n",
        "            000011.XSHE  22.7972     50.6641  1.0091\n",
        "            000012.XSHE  23.8366     30.1004  0.9627\n",
        "            000014.XSHE  22.0636     79.9593  1.0355\n",
        "            000016.XSHE  23.2234     -9.6997  1.0675\n",
        "            000017.XSHE  22.6019 -24758.4079  1.1001\n",
        "            000018.XSHE  23.6296     48.7270  0.8850\n",
        "            000019.XSHE  22.5443   -193.6053  1.0015\n",
        "            000020.XSHE  22.3964   -786.7645  0.8819\n",
        "            000021.XSHE  23.5474     59.9517  1.0651\n",
        "            000022.XSHE  23.0551     18.8452  1.0474\n",
        "            000023.XSHE  21.9124    116.7885  0.9225\n",
        "            000025.XSHE  23.6767    398.2244  0.8724\n",
        "            000026.XSHE  22.3216     47.5510  0.9616\n",
        "            000027.XSHE  23.9832     15.9761  1.0298\n",
        "            000028.XSHE  23.9860     34.2197  1.0987\n",
        "            000029.XSHE  23.0718     34.0677  1.0019\n",
        "            000030.XSHE  23.0190     19.9532  1.0756\n",
        "            000031.XSHE  23.5949     21.0216  1.0338\n",
        "            000032.XSHE  22.5645    149.0332  0.9842\n",
        "            000034.XSHE  23.6486  -2471.0437  1.2861\n",
        "            000035.XSHE  22.8393     36.2867  0.9710\n",
        " ...                         ...         ...     ...\n",
        "            603737.XSHG  22.9065     72.2095  0.7938\n",
        "            603778.XSHG  22.3442     50.4189  0.9818\n",
        "            603669.XSHG  22.6936     48.3886  0.9520\n",
        "            603861.XSHG  23.1699     68.3940  0.7979\n",
        "            603993.XSHG  24.9485    114.4231  0.9802\n",
        "            603989.XSHG  22.9491     34.2736  0.9686\n",
        "            603979.XSHG  22.8420     41.0113  0.9343\n",
        "            603997.XSHG  22.7544     41.5315  0.9258\n",
        "            603988.XSHG  22.0892     99.2766  0.9249\n",
        "            603889.XSHG  22.1927     31.7910  0.9564\n",
        "            603899.XSHG  23.5801     37.9120  1.0805\n",
        "            603959.XSHG  22.7785     82.1048  0.8332\n",
        "            603866.XSHG  23.6139     48.3488  0.8983\n",
        "            603883.XSHG  23.3086     52.2438  1.0137\n",
        "            603885.XSHG  24.3364     30.0270  1.1082\n",
        "            603909.XSHG  22.5205    113.8250  2.9836\n",
        "            603998.XSHG  22.5922     75.5886  1.0184\n",
        "            603901.XSHG  22.5223     77.9701  0.8522\n",
        "            603918.XSHG  22.5153    149.8982     NaN\n",
        "            603999.XSHG  22.8893     88.5016  0.9743\n",
        "            603969.XSHG  22.3502     48.0304  0.9521\n",
        "            603868.XSHG  23.8266     42.4150  0.8587\n",
        "            603919.XSHG  23.0506     54.3419  1.1848\n",
        "            603898.XSHG  23.0876     62.1581  1.1387\n",
        "            603936.XSHG  22.6418    113.3220  0.8576\n",
        "            603958.XSHG  22.8425     76.9245  2.4013\n",
        "            603939.XSHG  23.2598     67.5424  1.0500\n",
        "            603869.XSHG  22.5184     83.5508  1.0083\n",
        "            603968.XSHG  22.6042     75.5904  1.2983\n",
        "            603996.XSHG  22.7395     75.1375  0.8301\n",
        " \n",
        " [2877 rows x 3 columns],                            LCAP          PE  REVS20\n",
        " tradeDate  secID                                   \n",
        " 2016-08-31 000001.XSHE  25.8167      7.2190  1.0338\n",
        "            000002.XSHE  26.3408     14.7766  1.3943\n",
        "            000004.XSHE  21.8524   1023.9176     NaN\n",
        "            000005.XSHE  22.7964     83.7443  1.0344\n",
        "            000006.XSHE  23.1634     44.0066  1.0481\n",
        "            000007.XSHE  22.3668   -989.8580  1.1697\n",
        "            000008.XSHE  23.9837    165.3128  0.9752\n",
        "            000009.XSHE  23.9150     32.7424  1.0916\n",
        "            000010.XSHE  22.6457    117.6049  1.1046\n",
        "            000011.XSHE  22.9530     77.2145  1.1215\n",
        "            000012.XSHE  23.9507     28.4639  1.0976\n",
        "            000014.XSHE  22.1520    149.4829  1.0088\n",
        "            000016.XSHE  23.2449    -13.1454  1.0157\n",
        "            000017.XSHE  22.5303 -57382.2259  0.9132\n",
        "            000018.XSHE  23.6435     48.3435  1.0009\n",
        "            000019.XSHE  22.7527   -136.6878  1.2717\n",
        "            000020.XSHE  22.5612   -460.7955  1.1569\n",
        "            000021.XSHE  23.5064     61.5649  1.0447\n",
        "            000022.XSHE  23.0884     19.2737  1.0148\n",
        "            000023.XSHE  22.0507    159.1175  1.1078\n",
        "            000025.XSHE  23.7235    380.0201  1.0178\n",
        "            000026.XSHE  22.3835     48.2152  1.0620\n",
        "            000027.XSHE  24.0365     16.9984  1.0267\n",
        "            000028.XSHE  23.9600     27.7798  0.9734\n",
        "            000029.XSHE  23.1667     46.1462  1.0537\n",
        "            000030.XSHE  23.1310     19.0312  1.1671\n",
        "            000031.XSHE  23.6518     26.6247  1.0039\n",
        "            000032.XSHE  22.5598    117.5420  1.0041\n",
        "            000034.XSHE  23.7275     80.5485  1.0956\n",
        "            000035.XSHE  22.8945     37.5566  1.0960\n",
        " ...                         ...         ...     ...\n",
        "            603778.XSHG  22.5413     67.9500  1.2325\n",
        "            603669.XSHG  22.7338     49.2756  1.0410\n",
        "            603861.XSHG  23.6685    109.3885  1.5923\n",
        "            603993.XSHG  24.9461     84.2232  1.0125\n",
        "            603989.XSHG  23.0409     37.5710  1.1034\n",
        "            603979.XSHG  22.8639     45.8669  1.0249\n",
        "            603997.XSHG  22.8450     40.9399  1.0852\n",
        "            603988.XSHG  22.3665    137.5021  1.3286\n",
        "            603889.XSHG  22.2250     30.3407  1.0438\n",
        "            603899.XSHG  23.6129     38.6123  1.0712\n",
        "            603959.XSHG  22.8079    117.6918  1.0497\n",
        "            603866.XSHG  23.6379     47.1117  1.0197\n",
        "            603883.XSHG  23.3212     50.7047     NaN\n",
        "            603885.XSHG  24.2849     28.4093  0.9521\n",
        "            603909.XSHG  22.5278    109.8578  1.0137\n",
        "            603998.XSHG  22.6594     85.7654  1.0638\n",
        "            603901.XSHG  22.5600     78.1241  1.0446\n",
        "            603918.XSHG  22.4312    149.6028  0.9194\n",
        "            603999.XSHG  22.9053     96.8185  1.0135\n",
        "            603969.XSHG  22.3955     50.2582  1.0374\n",
        "            603868.XSHG  23.8565     45.2372  1.0219\n",
        "            603919.XSHG  23.0082     48.4907  1.0043\n",
        "            603898.XSHG  23.1201     60.2630  1.0232\n",
        "            603986.XSHG  22.7896     42.6071     NaN\n",
        "            603936.XSHG  22.6192    121.5944  0.9952\n",
        "            603958.XSHG  22.9145    102.8395  1.0426\n",
        "            603939.XSHG  23.2593     63.0942  1.0046\n",
        "            603869.XSHG  22.7127    116.1181  1.2471\n",
        "            603968.XSHG  22.4259     51.5407  0.8788\n",
        "            603996.XSHG  22.8245    118.2708  1.0949\n",
        " \n",
        " [2908 rows x 3 columns],                            LCAP          PE  REVS20\n",
        " tradeDate  secID                                   \n",
        " 2016-09-30 000001.XSHE  25.7714      6.8995  0.9557\n",
        "            000002.XSHE  26.3893     15.5116  1.0497\n",
        "            000004.XSHE  21.8693   1041.4324  1.0171\n",
        "            000005.XSHE  22.7721     81.7371  0.9760\n",
        "            000006.XSHE  23.2914     50.0122  1.1365\n",
        "            000007.XSHE  22.4491  -1074.7030  1.0857\n",
        "            000008.XSHE  24.0088    169.5112  1.0254\n",
        "            000009.XSHE  23.8283     30.0236  0.9170\n",
        "            000010.XSHE  22.6541    118.5920  1.0084\n",
        "            000011.XSHE  23.0383     84.0945  1.0891\n",
        "            000012.XSHE  23.8773     26.4492  0.9292\n",
        "            000014.XSHE  22.1876    154.9016  1.0362\n",
        "            000016.XSHE  23.1665    -12.1538  0.9246\n",
        "            000017.XSHE  22.4793 -54526.0970  0.9502\n",
        "            000018.XSHE  23.5504     44.0492  0.9112\n",
        "            000019.XSHE  22.7668   -138.6347  1.0142\n",
        "            000020.XSHE  22.5434   -452.6968  0.9824\n",
        "            000021.XSHE  23.4550     58.4839  0.9500\n",
        "            000022.XSHE  23.1028     19.5539  1.0145\n",
        "            000023.XSHE  22.1210    170.7088  1.0728\n",
        "            000025.XSHE  23.6790    363.4877  0.9565\n",
        "            000026.XSHE  22.4690     52.5180  1.0892\n",
        "            000027.XSHE  23.9968     16.3361  0.9610\n",
        "            000028.XSHE  23.9821     28.4013  1.0224\n",
        "            000029.XSHE  23.1481     45.2946     NaN\n",
        "            000030.XSHE  23.2211     20.8257  1.0943\n",
        "            000031.XSHE  23.5625     24.3522  0.9146\n",
        "            000032.XSHE  22.5738    119.2031  1.0141\n",
        "            000034.XSHE  23.6539     74.8286  0.9290\n",
        "            000035.XSHE  22.9706     40.5271  1.0791\n",
        " ...                         ...         ...     ...\n",
        "            603669.XSHG  22.8620     56.0184  1.1368\n",
        "            603861.XSHG  23.4284     86.0422  0.7866\n",
        "            603993.XSHG  24.8609     77.3435  0.9183\n",
        "            603989.XSHG  23.0724     38.7701  1.0319\n",
        "            603979.XSHG  22.8251     44.1196  0.9619\n",
        "            603997.XSHG  22.7789     38.3233  0.9361\n",
        "            603988.XSHG  22.2526    122.6991  0.8923\n",
        "            603889.XSHG  22.2486     31.0647  1.0239\n",
        "            603899.XSHG  23.5363     35.7682  0.9263\n",
        "            603959.XSHG  22.5989     95.4975  0.8114\n",
        "            603866.XSHG  23.6694     48.6180  1.0320\n",
        "            603883.XSHG  23.3212     50.7047     NaN\n",
        "            603885.XSHG  24.2248     26.7528  0.9417\n",
        "            603909.XSHG  22.3225     89.4662  0.8149\n",
        "            603998.XSHG  22.6774     87.3199  1.0181\n",
        "            603901.XSHG  22.5217     75.1864  0.9624\n",
        "            603918.XSHG  22.2833    129.0354  0.8625\n",
        "            603999.XSHG  22.9710    103.3926  1.0679\n",
        "            603969.XSHG  22.4360     52.3350  1.0413\n",
        "            603868.XSHG  23.6987     38.6337  0.8712\n",
        "            603919.XSHG  22.8775     42.5485  0.8775\n",
        "            603898.XSHG  23.0837     58.1084  0.9642\n",
        "            603887.XSHG      NaN         NaN     NaN\n",
        "            603986.XSHG  23.6023     96.0332     NaN\n",
        "            603936.XSHG  22.5020    108.1484  0.8894\n",
        "            603958.XSHG  22.8428     95.7187  0.9308\n",
        "            603939.XSHG  23.2143     60.3219  0.9561\n",
        "            603869.XSHG  23.0120    156.6454  0.9763\n",
        "            603968.XSHG  22.3867     49.5628  0.9616\n",
        "            603996.XSHG  22.6518     99.5142  0.8414\n",
        " \n",
        " [2930 rows x 3 columns],                            LCAP         PE  REVS20\n",
        " tradeDate  secID                                  \n",
        " 2016-10-31 000001.XSHE  25.7802     6.8775  1.0122\n",
        "            000002.XSHE  26.3404    14.0877  1.0097\n",
        "            000004.XSHE  21.9324   246.9367  1.0600\n",
        "            000005.XSHE  22.7762    71.8936  1.0194\n",
        "            000006.XSHE  23.3098    52.2145  1.0849\n",
        "            000007.XSHE  22.5089  1061.0455  1.0328\n",
        "            000008.XSHE  24.0211    88.1913  1.0640\n",
        "            000009.XSHE  23.8283    69.8200  0.9971\n",
        "            000010.XSHE  22.5775   121.3628  0.8893\n",
        "            000011.XSHE  23.1071   105.1439  1.1585\n",
        "            000012.XSHE  23.9070    25.5252  1.0544\n",
        "            000014.XSHE  22.2287   123.7355  1.0919\n",
        "            000016.XSHE  23.1851   -26.1208  1.0274\n",
        "            000017.XSHE  22.5393  4378.2525  1.0942\n",
        "            000018.XSHE  23.4936    39.1948  0.9126\n",
        "            000019.XSHE  22.7848  -143.9626  1.0695\n",
        "            000020.XSHE  22.5571  -281.6738  1.0087\n",
        "            000021.XSHE  23.4617    44.9687  1.0406\n",
        "            000022.XSHE  23.1141    20.3212  1.0193\n",
        "            000023.XSHE  22.1880   557.8789  1.1168\n",
        "            000025.XSHE  23.6976   389.2699  1.0162\n",
        "            000026.XSHE  22.5611    50.9108  1.1101\n",
        "            000027.XSHE  24.0117    17.4072  1.0211\n",
        "            000028.XSHE  23.9965    29.0049  1.0546\n",
        "            000029.XSHE  23.1481    37.1703     NaN\n",
        "            000030.XSHE  23.2083    18.1977  0.9872\n",
        "            000031.XSHE  23.5379    58.5829  0.9861\n",
        "            000032.XSHE  22.5896   122.6535  1.0443\n",
        "            000034.XSHE  23.7115    60.3976  1.0683\n",
        "            000035.XSHE  22.9441    38.0136  0.9551\n",
        " ...                         ...        ...     ...\n",
        "            603861.XSHG  23.4900    97.0599  1.0857\n",
        "            603993.XSHG  24.8953    92.1456  1.0378\n",
        "            603989.XSHG  23.0939    38.4958  1.0635\n",
        "            603979.XSHG  22.8843    48.4219  1.0640\n",
        "            603997.XSHG  22.8374    36.9308  1.0700\n",
        "            603988.XSHG  22.3248   156.1405  1.0593\n",
        "            603889.XSHG  22.2989    30.1379  1.1170\n",
        "            603899.XSHG  23.5511    34.3288  1.0431\n",
        "            603959.XSHG  22.6740    78.6894  1.0805\n",
        "            603866.XSHG  23.7359    48.1285  1.0884\n",
        "            603883.XSHG  23.3344    47.8217  1.0133\n",
        "            603885.XSHG  24.2092    24.3761  0.9987\n",
        "            603909.XSHG  22.4385   102.9884  1.1432\n",
        "            603998.XSHG  22.6956    96.1039  1.0540\n",
        "            603901.XSHG  22.5348    69.5172  1.0324\n",
        "            603918.XSHG  22.6098   195.0697  1.3744\n",
        "            603999.XSHG  23.1304   109.8185  1.1991\n",
        "            603969.XSHG  22.4941    45.0033  1.0382\n",
        "            603868.XSHG  23.7538    36.0143  1.0768\n",
        "            603919.XSHG  22.9642    44.9745  1.1197\n",
        "            603898.XSHG  23.0462    48.4245  0.9754\n",
        "            603887.XSHG  22.6921   112.0009     NaN\n",
        "            603986.XSHG  23.6023    98.1023     NaN\n",
        "            603936.XSHG  22.6119   117.5786  1.1003\n",
        "            603958.XSHG  22.7922    80.3421  0.9404\n",
        "            603939.XSHG  23.2188    57.7436  1.0192\n",
        "            603869.XSHG  23.1984   136.3565  0.9701\n",
        "            603968.XSHG  22.3533    43.1959  0.9835\n",
        "            603888.XSHG  22.9322    33.6107     NaN\n",
        "            603996.XSHG  22.7008    81.9333  1.0594\n",
        " \n",
        " [2951 rows x 3 columns],                            LCAP         PE  REVS20\n",
        " tradeDate  secID                                  \n",
        " 2016-11-30 000001.XSHE  25.8230     7.1781  1.0529\n",
        "            000002.XSHE  26.4198    15.2523  1.0835\n",
        "            000004.XSHE  21.9880   261.0473  0.9796\n",
        "            000005.XSHE  22.7843    72.4797  1.0137\n",
        "            000006.XSHE  23.2851    50.9410  0.9421\n",
        "            000007.XSHE  22.4961  1047.4845  0.9827\n",
        "            000008.XSHE  24.0462    90.4388  0.9911\n",
        "            000009.XSHE  23.8147    68.8783  1.0049\n",
        "            000010.XSHE  22.5749   121.0512  0.9823\n",
        "            000011.XSHE  23.0169    96.0738  0.8975\n",
        "            000012.XSHE  24.0824    30.4195  1.1990\n",
        "            000014.XSHE  22.2111   121.5754  0.9751\n",
        "            000016.XSHE  23.1994   -26.4963  1.0228\n",
        "            000017.XSHE  22.5624  4480.3463  0.9686\n",
        "            000018.XSHE  23.5772    42.6139  1.0907\n",
        "            000019.XSHE  22.7785  -143.0525  0.9552\n",
        "            000020.XSHE  22.6963  -323.7337  1.1284\n",
        "            000021.XSHE  23.4972    46.5946  1.0441\n",
        "            000022.XSHE  23.3308    25.2396  1.2494\n",
        "            000023.XSHE  22.2869   615.8496  1.0312\n",
        "            000025.XSHE  23.7144   395.8907  1.0145\n",
        "            000026.XSHE  22.5197    48.8488  0.9385\n",
        "            000027.XSHE  24.0719    18.4888  1.0716\n",
        "            000028.XSHE  23.9741    28.3634  0.9825\n",
        "            000029.XSHE  23.1481    37.1703     NaN\n",
        "            000030.XSHE  23.1698    17.5113  0.9500\n",
        "            000031.XSHE  23.5530    59.4744  1.0152\n",
        "            000032.XSHE  22.5909   122.8138  1.0289\n",
        "            000034.XSHE  23.5875    53.3529  0.8753\n",
        "            000035.XSHE  23.0315    41.4880     NaN\n",
        " ...                         ...        ...     ...\n",
        "            603979.XSHG  22.9089    49.6268  1.0308\n",
        "            603997.XSHG  22.8840    38.6911  1.0049\n",
        "            603988.XSHG  22.4743   181.3204  1.1201\n",
        "            603889.XSHG  22.3461    31.5952  1.0498\n",
        "            603899.XSHG  23.5785    35.2813  1.0161\n",
        "            603959.XSHG  22.7288    83.1251  1.0238\n",
        "            603866.XSHG  23.7293    47.8090  1.0034\n",
        "            603883.XSHG  23.3463    48.3938  1.0226\n",
        "            603885.XSHG  24.2013    24.1845  0.9933\n",
        "            603909.XSHG  22.4977   109.2700  1.0266\n",
        "            603998.XSHG  22.7283    99.2901  1.0432\n",
        "            603901.XSHG  22.6061    74.6514  1.0333\n",
        "            603918.XSHG  22.4654   168.8383  0.7883\n",
        "            603999.XSHG  23.0415   100.4747  0.9187\n",
        "            603969.XSHG  22.4948    45.0340  0.9879\n",
        "            603868.XSHG  23.7998    37.7112  1.0095\n",
        "            603919.XSHG  22.9544    44.5326  0.9794\n",
        "            603898.XSHG  22.9894    45.7492  0.9442\n",
        "            603887.XSHG  22.5675    98.8847  0.8867\n",
        "            603986.XSHG  23.6023    98.1023     NaN\n",
        "            603977.XSHG  22.6823    61.9362     NaN\n",
        "            603900.XSHG  22.8071    37.4697     NaN\n",
        "            603936.XSHG  22.5883   114.8401  0.9812\n",
        "            603958.XSHG  22.8195    82.5701  1.0311\n",
        "            603939.XSHG  23.1891    56.0513  0.9719\n",
        "            603987.XSHG  22.4472    55.1436     NaN\n",
        "            603869.XSHG  23.1130   125.1902  0.9586\n",
        "            603968.XSHG  22.3794    44.3381  0.9835\n",
        "            603888.XSHG  23.8265    82.2029  2.0209\n",
        "            603996.XSHG  22.7466    85.7798  1.0366\n",
        " \n",
        " [2986 rows x 3 columns],                            LCAP         PE  REVS20\n",
        " tradeDate  secID                                  \n",
        " 2016-12-30 000001.XSHE  25.7747     6.8399  0.9529\n",
        "            000002.XSHE  26.1476    11.6173  0.7769\n",
        "            000004.XSHE  22.0505   277.8811  1.0859\n",
        "            000005.XSHE  22.6912    66.0327  0.9337\n",
        "            000006.XSHE  23.2694    50.1450  1.0043\n",
        "            000007.XSHE  22.5015   137.4442  1.0191\n",
        "            000008.XSHE  23.9883    85.3470  0.9367\n",
        "            000009.XSHE  23.8264    69.6854  1.0157\n",
        "            000010.XSHE  22.5646   119.8049  1.0079\n",
        "            000011.XSHE  23.1358   108.2058  1.1484\n",
        "            000012.XSHE  23.8817    24.8887  0.8617\n",
        "            000014.XSHE  22.1568   115.1504  0.9747\n",
        "            000016.XSHE  23.1083   -24.1899  0.9185\n",
        "            000017.XSHE  22.6616  4947.6217  1.1351\n",
        "            000018.XSHE  23.6231    44.6154  1.0308\n",
        "            000019.XSHE  22.7127  -133.9514  0.9648\n",
        "            000020.XSHE  22.5701  -285.3700  0.9032\n",
        "            000021.XSHE  23.3533    40.3478  0.8667\n",
        "            000022.XSHE  23.2304    22.8284  0.9616\n",
        "            000023.XSHE  22.2068   568.4353  0.9900\n",
        "            000025.XSHE  23.5224   326.7266  0.8338\n",
        "            000026.XSHE  22.5168    48.7066  1.0309\n",
        "            000027.XSHE  24.0278    17.6905  0.9489\n",
        "            000028.XSHE  23.9121    26.6579  0.9331\n",
        "            000029.XSHE  23.1481    37.1703     NaN\n",
        "            000030.XSHE  23.1205    16.6681  0.9476\n",
        "            000031.XSHE  23.5069    56.7999  0.9469\n",
        "            000032.XSHE  22.5652   119.6894  0.9881\n",
        "            000034.XSHE  23.4042    44.4176  0.8419\n",
        "            000035.XSHE  22.9333    37.6049  0.9064\n",
        " ...                         ...        ...     ...\n",
        "            603959.XSHG  22.5851    71.9983  0.9055\n",
        "            603866.XSHG  23.7070    46.7546  0.9955\n",
        "            603883.XSHG  23.2454    43.7514  0.9400\n",
        "            603885.XSHG  24.1214    22.3256  0.9414\n",
        "            603909.XSHG  22.3237    91.8150  0.8765\n",
        "            603998.XSHG  22.7553   102.0112  1.0097\n",
        "            603901.XSHG  22.4595    64.4738  0.9149\n",
        "            603918.XSHG  22.3666   152.9642  0.9049\n",
        "            603999.XSHG  22.8567    83.5247  0.8447\n",
        "            603969.XSHG  22.4417    42.7057  0.9721\n",
        "            603868.XSHG  23.7394    35.4991  0.9754\n",
        "            603919.XSHG  22.8865    41.6128  0.9685\n",
        "            603898.XSHG  22.9962    46.0623  1.0047\n",
        "            603887.XSHG  22.3960    83.2988  0.8315\n",
        "            603986.XSHG  23.6023    98.1023     NaN\n",
        "            603977.XSHG  22.5264    52.9972  0.7071\n",
        "            603900.XSHG  22.9600    43.6618  0.9632\n",
        "            603936.XSHG  22.3910    94.2713  0.8708\n",
        "            603929.XSHG  21.1400     8.8298     NaN\n",
        "            603958.XSHG  22.5909    65.6943  0.8202\n",
        "            603939.XSHG  23.0982    51.1818  0.9257\n",
        "            603878.XSHG  22.8127    65.5691     NaN\n",
        "            603987.XSHG  22.6388    66.7887  1.0009\n",
        "            603869.XSHG  23.0175   113.7838  0.9060\n",
        "            603886.XSHG  22.1697    29.9686     NaN\n",
        "            603968.XSHG  22.3248    41.9845  0.9566\n",
        "            603888.XSHG  23.5924    65.0450  0.8245\n",
        "            603990.XSHG  22.2060   147.6498     NaN\n",
        "            603928.XSHG  22.4486    49.4477     NaN\n",
        "            603996.XSHG  22.5115    67.8069  0.8307\n",
        " \n",
        " [3032 rows x 3 columns],                            LCAP         PE  REVS20\n",
        " tradeDate  secID                                  \n",
        " 2017-01-26 000001.XSHE  25.7997     7.0128  1.0298\n",
        "            000002.XSHE  26.1539    11.6908  0.9755\n",
        "            000004.XSHE  21.8912   236.9725  0.8667\n",
        "            000005.XSHE  22.6611    64.0791  0.9563\n",
        "            000006.XSHE  23.1832    46.0061  0.8911\n",
        "            000007.XSHE  22.4279   127.6842     NaN\n",
        "            000008.XSHE  23.9206    79.7610  0.9266\n",
        "            000009.XSHE  23.7408    63.9680  0.8880\n",
        "            000010.XSHE  22.4861   110.7689  0.8865\n",
        "            000011.XSHE  23.0157    95.9582  0.8540\n",
        "            000012.XSHE  23.8844    24.9545  1.0071\n",
        "            000014.XSHE  21.9976    98.2019  0.8435\n",
        "            000016.XSHE  23.1106   -24.2435  0.9891\n",
        "            000017.XSHE  22.5728  4527.4665  0.8541\n",
        "            000018.XSHE  23.5413    41.1128  0.8726\n",
        "            000019.XSHE  22.6162  -121.6236  0.8797\n",
        "            000020.XSHE  22.4702  -258.2223  0.9008\n",
        "            000021.XSHE  23.3586    40.5617  0.9865\n",
        "            000022.XSHE  23.1798    21.7008  0.9373\n",
        "            000023.XSHE  22.1757   551.0798  0.9716\n",
        "            000025.XSHE  23.4395   300.7162  0.9107\n",
        "            000026.XSHE  22.5190    48.8132  0.9878\n",
        "            000027.XSHE  24.0451    17.9995  1.0116\n",
        "            000028.XSHE  24.1280    33.0815  1.0478\n",
        "            000029.XSHE  23.1481    37.1703     NaN\n",
        "            000030.XSHE  23.0882    16.1387  0.9592\n",
        "            000031.XSHE  23.4216    52.1515  0.9070\n",
        "            000032.XSHE  22.5496   117.8467  0.9735\n",
        "            000034.XSHE  23.3806    43.3828  0.9763\n",
        "            000035.XSHE  22.9251    37.2983  0.9733\n",
        " ...                         ...        ...     ...\n",
        "            603883.XSHG  23.1901    41.3973  0.9444\n",
        "            603885.XSHG  24.1460    22.8814  1.0072\n",
        "            603909.XSHG  22.3084    90.4252  0.9147\n",
        "            603998.XSHG  22.7294    99.4059  0.9828\n",
        "            603901.XSHG  22.4345    62.8835  0.9753\n",
        "            603918.XSHG  22.2841   140.8374  0.8791\n",
        "            603999.XSHG  22.7937    78.4255  0.9065\n",
        "            603969.XSHG  22.4170    41.6641  0.9855\n",
        "            603868.XSHG  23.7159    34.6734  0.9916\n",
        "            603919.XSHG  22.7535    36.4296  0.9010\n",
        "            603898.XSHG  22.9743    45.0662  1.0073\n",
        "            603887.XSHG  22.2698    73.4195  0.8708\n",
        "            603986.XSHG  23.6023    98.1023     NaN\n",
        "            603977.XSHG  22.4931    51.2596  0.9693\n",
        "            603900.XSHG  22.8101    37.5831  0.8581\n",
        "            603936.XSHG  22.3098    86.9189  0.9099\n",
        "            603929.XSHG  22.4802    33.7295     NaN\n",
        "            603958.XSHG  22.4621    57.7528  0.8603\n",
        "            603939.XSHG  23.0537    48.9543  0.9600\n",
        "            603878.XSHG  22.4588    46.0295  0.7964\n",
        "            603987.XSHG  22.4709    56.4673  0.8563\n",
        "            603869.XSHG  23.0189   113.9439  0.9797\n",
        "            603886.XSHG  22.5122    42.2101  1.7040\n",
        "            603968.XSHG  22.2870    40.4270  0.9673\n",
        "            603888.XSHG  23.5249    60.7996  0.8966\n",
        "            603990.XSHG  22.1409   138.3446  0.9734\n",
        "            603966.XSHG  21.3408    38.8067     NaN\n",
        "            603877.XSHG  23.4895    31.8485     NaN\n",
        "            603928.XSHG  22.3065    42.8961  0.8495\n",
        "            603996.XSHG  22.5004    67.0580  0.9633\n",
        " \n",
        " [3084 rows x 3 columns],                            LCAP         PE  REVS20\n",
        " tradeDate  secID                                  \n",
        " 2017-02-28 000001.XSHE  25.8156     7.1255  1.0227\n",
        "            000002.XSHE  26.1466    11.6060  0.9923\n",
        "            000004.XSHE  21.9096   241.3667  1.0096\n",
        "            000005.XSHE  22.6611    64.0791  1.0077\n",
        "            000006.XSHE  23.1958    46.5898  1.0269\n",
        "            000007.XSHE  22.4279   127.6842     NaN\n",
        "            000008.XSHE  23.9263    80.2188  1.0092\n",
        "            000009.XSHE  23.7667    65.6496  1.0328\n",
        "            000010.XSHE  22.4833   110.4573  1.0071\n",
        "            000011.XSHE  23.0506    99.3667  1.0380\n",
        "            000012.XSHE  23.9070    25.5252  1.0274\n",
        "            000014.XSHE  22.0519   103.6852  0.9585\n",
        "            000016.XSHE  23.1106   -24.2435  1.0157\n",
        "            000017.XSHE  22.6464  4873.0147     NaN\n",
        "            000018.XSHE  23.5342    40.8210  0.9980\n",
        "            000019.XSHE  22.7072  -133.2068  1.1157\n",
        "            000020.XSHE  22.5099  -268.6735  1.0598\n",
        "            000021.XSHE  23.3897    41.8453  1.0338\n",
        "            000022.XSHE  23.2193    22.5765  1.0543\n",
        "            000023.XSHE  22.1447   534.2612  0.9723\n",
        "            000025.XSHE  23.4622   307.6326  1.0258\n",
        "            000026.XSHE  22.5667    51.1952  1.0588\n",
        "            000027.XSHE  24.0537    18.1540  1.0322\n",
        "            000028.XSHE  24.1263    33.0250  1.0256\n",
        "            000029.XSHE  23.1481    37.1703     NaN\n",
        "            000030.XSHE  23.1287    16.8054  1.0363\n",
        "            000031.XSHE  23.4646    54.4439  1.0478\n",
        "            000032.XSHE  22.6154   125.8581     NaN\n",
        "            000034.XSHE  23.5023    48.9947  1.1398\n",
        "            000035.XSHE  22.9784    39.3421  1.0680\n",
        " ...                         ...        ...     ...\n",
        "            603885.XSHG  24.1613    23.2359  1.0202\n",
        "            603909.XSHG  22.2478    85.1072  0.9860\n",
        "            603998.XSHG  22.7766   104.2112  1.0664\n",
        "            603901.XSHG  22.4693    65.1099  1.0568\n",
        "            603918.XSHG  22.4675   169.2027  1.2162\n",
        "            603999.XSHG  22.8813    85.6043  1.0947\n",
        "            603969.XSHG  22.4887    44.7582  1.0790\n",
        "            603868.XSHG  23.7187    34.7719  1.0106\n",
        "            603919.XSHG  22.7949    37.9699  1.0427\n",
        "            603898.XSHG  23.0365    47.9549  1.1230\n",
        "            603887.XSHG  22.2888    74.8309  1.0220\n",
        "            603986.XSHG  23.6023    98.1023     NaN\n",
        "            603977.XSHG  22.5161    52.4566  1.0366\n",
        "            603900.XSHG  22.9587    43.6051  1.1856\n",
        "            603936.XSHG  22.3388    89.4788  1.0467\n",
        "            603929.XSHG  22.6532    40.1003  1.2306\n",
        "            603958.XSHG  22.5228    61.3706  1.0775\n",
        "            603939.XSHG  23.0829    50.4048  1.0565\n",
        "            603878.XSHG  22.6519    55.8321  1.2247\n",
        "            603987.XSHG  22.5788    62.9001  1.1284\n",
        "            603869.XSHG  23.0676   119.6271  1.0853\n",
        "            603886.XSHG  22.7905    55.7552  1.3468\n",
        "            603968.XSHG  22.3338    42.3652  1.0525\n",
        "            603888.XSHG  23.5581    62.8534  1.0748\n",
        "            603990.XSHG  22.1416   138.4519  1.0558\n",
        "            603966.XSHG  22.2734    98.6071     NaN\n",
        "            603877.XSHG  23.6729    38.2619  1.1893\n",
        "            603928.XSHG  22.4353    48.7908  1.1714\n",
        "            603996.XSHG  22.5771    72.4022  1.0930\n",
        "            603881.XSHG  22.9194   121.0572     NaN\n",
        " \n",
        " [3118 rows x 3 columns],                            LCAP         PE  REVS20\n",
        " tradeDate  secID                                  \n",
        " 2017-03-31 000001.XSHE  25.7824     6.9672  0.9755\n",
        "            000002.XSHE  26.1490    10.8067  1.0188\n",
        "            000004.XSHE  21.8296   222.8000  0.9091\n",
        "            000005.XSHE  22.6143    61.1487  0.9470\n",
        "            000006.XSHE  23.1372    14.3568  0.9639\n",
        "            000007.XSHE  22.4279   127.6842     NaN\n",
        "            000008.XSHE  23.9240    80.0357  1.0127\n",
        "            000009.XSHE  23.7044    61.6810  0.9188\n",
        "            000010.XSHE  22.4386   105.6277  0.9727\n",
        "            000011.XSHE  22.9920    27.2413  0.9666\n",
        "            000012.XSHE  23.8431    23.9449  0.9462\n",
        "            000014.XSHE  22.0210   128.0196  0.9498\n",
        "            000016.XSHE  23.0836   110.7413  0.9821\n",
        "            000017.XSHE  22.4590  4040.5577  0.8684\n",
        "            000018.XSHE  23.5831    42.8641  1.0270\n",
        "            000019.XSHE  22.6510  -125.9259  0.9719\n",
        "            000020.XSHE  22.6408  -306.2725  1.1276\n",
        "            000021.XSHE  23.3351    63.5372  0.9401\n",
        "            000022.XSHE  23.3337    25.5543  1.1449\n",
        "            000023.XSHE  22.0851   392.1962  0.9380\n",
        "            000025.XSHE  23.3828   284.1641  0.9193\n",
        "            000026.XSHE  22.5576    56.5763  0.9937\n",
        "            000027.XSHE  24.0636    18.3343  1.0186\n",
        "            000028.XSHE  24.1961    35.4149  1.0554\n",
        "            000029.XSHE  23.1481    36.2690     NaN\n",
        "            000030.XSHE  23.1110    16.5113  0.9745\n",
        "            000031.XSHE  23.4031    20.2490  0.9549\n",
        "            000032.XSHE  22.6154   109.2620     NaN\n",
        "            000034.XSHE  23.4954    39.6043     NaN\n",
        "            000035.XSHE  22.9810    39.4443  1.0212\n",
        " ...                         ...        ...     ...\n",
        "            603999.XSHG  22.7646    76.1750  0.9154\n",
        "            603969.XSHG  22.5695    43.7414  1.0674\n",
        "            603868.XSHG  23.7471    33.5421  1.0419\n",
        "            603919.XSHG  22.7576    36.5770  0.9688\n",
        "            603898.XSHG  23.1234    43.7013  1.0563\n",
        "            603887.XSHG  22.2019    79.2652  0.9280\n",
        "            603986.XSHG  23.7683   115.8133  1.1805\n",
        "            603977.XSHG  22.4523    55.8252  0.9579\n",
        "            603900.XSHG  22.8518    37.9535  0.9231\n",
        "            603936.XSHG  22.2739    83.8529  0.9494\n",
        "            603929.XSHG  22.6067    39.7951  0.8746\n",
        "            603958.XSHG  22.5651    64.0178  1.0595\n",
        "            603939.XSHG  23.0826    50.3875  1.0010\n",
        "            603878.XSHG  22.5587    50.8652  0.9113\n",
        "            603987.XSHG  22.5118    58.8253  0.9547\n",
        "            603869.XSHG  23.1251   126.7111  1.0794\n",
        "            603886.XSHG  22.6775    49.7953  0.9188\n",
        "            603968.XSHG  22.3065    32.9702  0.9742\n",
        "            603888.XSHG  23.5809    64.3017  1.0194\n",
        "            603990.XSHG  22.1467    91.8291  1.0119\n",
        "            603966.XSHG  22.4389   116.3530  1.0785\n",
        "            603877.XSHG  23.5791    34.8364  0.9035\n",
        "            603928.XSHG  22.3510    44.8492  0.9411\n",
        "            603991.XSHG  22.0910   104.8332     NaN\n",
        "            603960.XSHG  22.0540   105.7106     NaN\n",
        "            603908.XSHG  22.1649    89.0241     NaN\n",
        "            603955.XSHG  22.3329    71.7844     NaN\n",
        "            603996.XSHG  22.5743    54.1257  1.0076\n",
        "            603903.XSHG  22.2585    99.3018     NaN\n",
        "            603881.XSHG  23.2814   173.8584  1.2776\n",
        " \n",
        " [3165 rows x 3 columns],                            LCAP         PE  REVS20\n",
        " tradeDate  secID                                  \n",
        " 2017-04-28 000001.XSHE  25.7626     6.7920  0.9868\n",
        "            000002.XSHE  26.0951    10.3072  0.9281\n",
        "            000004.XSHE  21.8296    76.9266     NaN\n",
        "            000005.XSHE  22.5415    58.4943  0.9108\n",
        "            000006.XSHE  23.1420    13.4735  0.9811\n",
        "            000007.XSHE  22.4279    70.4865     NaN\n",
        "            000008.XSHE  23.8455    43.6811  0.9528\n",
        "            000009.XSHE  23.6155    76.1797  0.8926\n",
        "            000010.XSHE  22.3540   108.4996  0.9042\n",
        "            000011.XSHE  23.0535    28.9712  1.0728\n",
        "            000012.XSHE  23.7520    27.0903  0.8861\n",
        "            000014.XSHE  21.9637   114.9117  0.9470\n",
        "            000016.XSHE  23.1281   115.7750  1.0314\n",
        "            000017.XSHE  22.3959  1995.0601  0.9045\n",
        "            000018.XSHE  23.4904    33.5948  0.8865\n",
        "            000019.XSHE  22.5002    63.6450  0.8202\n",
        "            000020.XSHE  22.5643  1165.3224  0.9275\n",
        "            000021.XSHE  23.1851    54.6859  0.8311\n",
        "            000022.XSHE  23.4896    28.9089  1.1024\n",
        "            000023.XSHE  21.9671   165.9396  0.8651\n",
        "            000025.XSHE  23.2289   479.9338  0.8317\n",
        "            000026.XSHE  22.4667    44.4095  0.8864\n",
        "            000027.XSHE  24.0451    22.0773  1.0014\n",
        "            000028.XSHE  24.2076    27.4750  1.0292\n",
        "            000029.XSHE  23.1481    35.8680     NaN\n",
        "            000030.XSHE  23.1205    14.8336  0.9804\n",
        "            000031.XSHE  23.4762    23.0525  1.0613\n",
        "            000032.XSHE  22.6154   123.5195     NaN\n",
        "            000034.XSHE  23.4954    32.3087     NaN\n",
        "            000035.XSHE  22.9251    45.5813  0.9311\n",
        " ...                         ...        ...     ...\n",
        "            603868.XSHG  23.8442    33.9015  1.0956\n",
        "            603919.XSHG  22.6952    34.3671  0.9064\n",
        "            603898.XSHG  23.0963    40.6241  1.0107\n",
        "            603887.XSHG  22.0679    69.9626  0.8291\n",
        "            603986.XSHG  23.7093    94.2539  0.9204\n",
        "            603977.XSHG  22.2727    56.1106  0.8062\n",
        "            603900.XSHG  22.8428    33.6983  0.9599\n",
        "            603936.XSHG  22.1672    72.6297  0.8665\n",
        "            603929.XSHG  22.4999    35.7665  0.8627\n",
        "            603958.XSHG  22.6731    82.7018  1.1053\n",
        "            603939.XSHG  23.0767    43.6644  0.9755\n",
        "            603878.XSHG  22.4137    40.5388  0.8346\n",
        "            603987.XSHG  22.4764    55.4488  0.9184\n",
        "            603869.XSHG  23.0762    61.8117  0.9170\n",
        "            603886.XSHG  22.5387    49.1717  0.8460\n",
        "            603968.XSHG  22.3355    28.5458  0.9726\n",
        "            603888.XSHG  23.6985    69.5038  1.1066\n",
        "            603990.XSHG  21.9652    78.9982  0.7914\n",
        "            603966.XSHG  22.3166    86.4087  0.7634\n",
        "            603877.XSHG  23.4427    35.7217  0.8628\n",
        "            603928.XSHG  22.2228    48.8684  0.8533\n",
        "            603991.XSHG  21.9139    85.7773  0.6913\n",
        "            603920.XSHG  23.0803    39.7581     NaN\n",
        "            603960.XSHG  22.0587    87.7814  1.2157\n",
        "            603906.XSHG  22.4157    52.5291     NaN\n",
        "            603908.XSHG  22.0422    70.8332  0.7993\n",
        "            603955.XSHG  22.2129    63.6668  0.7317\n",
        "            603996.XSHG  22.3894    43.8152  0.8132\n",
        "            603903.XSHG  22.5489   125.9866  1.4931\n",
        "            603881.XSHG  23.1922   141.7913  0.8174\n",
        " \n",
        " [3203 rows x 3 columns],                            LCAP         PE  REVS20\n",
        " tradeDate  secID                                  \n",
        " 2017-05-31 000001.XSHE  25.7857     6.9507  1.0234\n",
        "            000002.XSHE  26.1815    11.2375  1.0903\n",
        "            000004.XSHE  21.8296    74.6205     NaN\n",
        "            000005.XSHE  22.4288    52.2629  0.8935\n",
        "            000006.XSHE  23.1504    13.5869  1.0084\n",
        "            000007.XSHE  22.4277    77.8426     NaN\n",
        "            000008.XSHE  23.7148    38.3291  0.8775\n",
        "            000009.XSHE  23.4831    66.7367  0.8760\n",
        "            000010.XSHE  22.1301    86.7300  0.7994\n",
        "            000011.XSHE  23.0911    16.2743  1.0485\n",
        "            000012.XSHE  23.6372    24.1528  0.8916\n",
        "            000014.XSHE  21.9532   113.7049  0.9895\n",
        "            000016.XSHE  23.1281    97.6003  1.0000\n",
        "            000017.XSHE  22.1935  1629.5056  0.8168\n",
        "            000018.XSHE  23.3070    26.7007  0.8324\n",
        "            000019.XSHE  22.3407    54.2611  0.8526\n",
        "            000020.XSHE  22.4164  1005.1298     NaN\n",
        "            000021.XSHE  23.2436    69.0202  1.0602\n",
        "            000022.XSHE  23.4964    29.1082  1.0069\n",
        "            000023.XSHE  21.8438   146.6906  0.8840\n",
        "            000025.XSHE  23.0581   404.5838  0.8430\n",
        "            000026.XSHE  22.3992    41.5124  0.9348\n",
        "            000027.XSHE  23.9968    21.0350  0.9528\n",
        "            000028.XSHE  24.1924    26.6351  0.9849\n",
        "            000029.XSHE  23.1481    35.8680     NaN\n",
        "            000030.XSHE  23.0955    14.4671  0.9753\n",
        "            000031.XSHE  23.2997    19.3215  0.8382\n",
        "            000032.XSHE  22.6141   123.3623     NaN\n",
        "            000034.XSHE  23.4954    32.3087     NaN\n",
        "            000035.XSHE  22.8512    42.3344  0.9288\n",
        " ...                         ...        ...     ...\n",
        "            603887.XSHG  21.8959    58.9074  0.8448\n",
        "            603986.XSHG  23.5885    83.5370  0.8887\n",
        "            603977.XSHG  22.1420    49.2351  0.8775\n",
        "            603900.XSHG  22.7443    30.5391  0.9062\n",
        "            603936.XSHG  22.1396    70.6505  0.9727\n",
        "            603929.XSHG  22.3222    40.3836  0.8372\n",
        "            603958.XSHG  22.8907   102.8081  1.2431\n",
        "            603939.XSHG  23.1252    45.8318  1.0496\n",
        "            603878.XSHG  22.2497    34.4066  0.8487\n",
        "            603987.XSHG  22.3337    48.0758  0.8670\n",
        "            603869.XSHG  22.9842    54.7120  0.9121\n",
        "            603886.XSHG  22.2547    34.2267  0.7527\n",
        "            603968.XSHG  22.1970    24.8554  0.8846\n",
        "            603888.XSHG  23.5445    59.5842  0.8573\n",
        "            603990.XSHG  21.8713    71.9161  0.9146\n",
        "            603966.XSHG  22.0934    61.3856  0.8000\n",
        "            603877.XSHG  23.2999    30.9685  0.8827\n",
        "            603928.XSHG  22.0412    40.7530  0.8339\n",
        "            603985.XSHG  22.1505    41.2952     NaN\n",
        "            603991.XSHG  21.7420    72.2295  0.8421\n",
        "            603920.XSHG  22.9970    36.5811  0.9201\n",
        "            603960.XSHG  21.9323    77.3629  0.8813\n",
        "            603906.XSHG  22.3151    47.5014  0.9043\n",
        "            603908.XSHG  21.8878    60.7016  0.8570\n",
        "            603926.XSHG  22.2324    38.9189     NaN\n",
        "            603955.XSHG  22.0212    52.4654  0.8256\n",
        "            603896.XSHG  22.5637    77.7915     NaN\n",
        "            603996.XSHG  22.3554    42.3489  0.9759\n",
        "            603903.XSHG  22.5116   121.3705  0.9641\n",
        "            603881.XSHG  23.0860   127.5059  0.8993\n",
        " \n",
        " [3241 rows x 3 columns],                            LCAP         PE  REVS20\n",
        " tradeDate  secID                                  \n",
        " 2017-06-30 000001.XSHE  25.8061     7.0942  1.0240\n",
        "            000002.XSHE  26.3424    13.1985  1.1919\n",
        "            000004.XSHE  21.4906    53.1671  0.7125\n",
        "            000005.XSHE  22.4365    52.6649  1.0254\n",
        "            000006.XSHE  23.1993    14.2670  1.0616\n",
        "            000007.XSHE  22.4277    77.8426     NaN\n",
        "            000008.XSHE  23.7413    39.3562  1.0239\n",
        "            000009.XSHE  23.5791    73.4557  1.1037\n",
        "            000010.XSHE  22.1440    87.9491  1.0202\n",
        "            000011.XSHE  23.2014    18.1735  1.0471\n",
        "            000012.XSHE  23.6866    25.3767  1.0425\n",
        "            000014.XSHE  21.9461   112.9004  0.9639\n",
        "            000016.XSHE  23.1892   103.7534  1.0584\n",
        "            000017.XSHE  22.2981  1809.1850  1.0868\n",
        "            000018.XSHE  23.2771    25.9133  1.0161\n",
        "            000019.XSHE  22.5226    65.0890  1.2421\n",
        "            000020.XSHE  22.4164  1005.1298     NaN\n",
        "            000021.XSHE  23.2588    70.0821  1.0273\n",
        "            000022.XSHE  23.6772    34.8759  1.2391\n",
        "            000023.XSHE  22.0463   179.6131  1.2528\n",
        "            000025.XSHE  23.4564   602.5667  1.5861\n",
        "            000026.XSHE  22.4203    42.3986  1.0503\n",
        "            000027.XSHE  24.0072    21.2561  1.0344\n",
        "            000028.XSHE  24.2681    28.7304  1.0875\n",
        "            000029.XSHE  23.1481    35.8680     NaN\n",
        "            000030.XSHE  23.1710    15.6015  1.1174\n",
        "            000031.XSHE  23.3375    20.0677  1.0315\n",
        "            000032.XSHE  22.6141   123.3623     NaN\n",
        "            000034.XSHE  23.4954    32.3087     NaN\n",
        "            000035.XSHE  22.8888    43.9578  1.0555\n",
        " ...                         ...        ...     ...\n",
        "            603900.XSHG  22.7603    31.0312  1.0142\n",
        "            603936.XSHG  22.2071    75.5842  1.0513\n",
        "            603929.XSHG  22.2929    39.2169  1.0501\n",
        "            603958.XSHG  22.4365    65.2815  0.6667\n",
        "            603939.XSHG  23.2266    50.7235  1.1309\n",
        "            603878.XSHG  22.3143    36.7024  1.0988\n",
        "            603987.XSHG  22.3064    46.7830  1.0127\n",
        "            603869.XSHG  22.9736    54.1351  1.0183\n",
        "            603886.XSHG  22.2727    34.8483  1.0742\n",
        "            603968.XSHG  22.2477    26.1476  1.0887\n",
        "            603888.XSHG  23.5453    59.6320  1.0037\n",
        "            603990.XSHG  21.8660    71.5328  1.0375\n",
        "            603966.XSHG  22.0253    57.3431  1.0327\n",
        "            603877.XSHG  23.3107    31.3040  1.0523\n",
        "            603928.XSHG  22.0767    42.2265  1.1012\n",
        "            603985.XSHG  22.0329    36.7130  0.9686\n",
        "            603938.XSHG  21.6486    26.9706     NaN\n",
        "            603980.XSHG  23.3122    34.4286     NaN\n",
        "            603991.XSHG  21.8216    78.2162  1.1396\n",
        "            603920.XSHG  22.9214    33.9185  0.9842\n",
        "            603960.XSHG  21.9583    79.3948  1.0775\n",
        "            603906.XSHG  22.2697    45.3898  1.0167\n",
        "            603908.XSHG  21.8949    61.1311  0.9760\n",
        "            603926.XSHG  22.1273    35.0363  0.9094\n",
        "            603879.XSHG  21.9252    70.3049     NaN\n",
        "            603955.XSHG  22.0809    55.6938  1.1137\n",
        "            603896.XSHG  22.4195    67.3468  0.9317\n",
        "            603996.XSHG  22.3589    42.4980  0.9930\n",
        "            603903.XSHG  22.3116    99.3712  0.8814\n",
        "            603881.XSHG  23.0535   123.4353  1.0118\n",
        " \n",
        " [3277 rows x 3 columns]]"
       ]
      }
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "39E3680DC32944B98F440CA3BF74CDB8",
     "input": [
      "# \u6bcf\u4e2a\u6708\u6700\u540e\u4e00\u4e2a\u4ea4\u6613\u65e5\u8ba1\u7b97\u5e02\u503c\u6700\u5c0f\u768420\u53ea\u80a1\u7968\n",
      "import pandas as pd\n",
      "\n",
      "min_cap_pool = {date: lcap['LCAP'][date].sort_values(ascending=True).index[:20] for date in month_end}\n",
      "min_cap_pool = pd.DataFrame(min_cap_pool)"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "A4535976AED34BCAADA6CA9A66D102DB",
     "input": [
      "print min_cap_pool"
     ],
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": [
        "     2014-01-30   2014-02-28   2014-03-31   2014-04-30   2014-05-30  \\\n",
        "0   300268.XSHE  300268.XSHE  300268.XSHE  300268.XSHE  300268.XSHE   \n",
        "1   600455.XSHG  600455.XSHG  600455.XSHG  600892.XSHG  600793.XSHG   \n",
        "2   600768.XSHG  600892.XSHG  600892.XSHG  000546.XSHE  600892.XSHG   \n",
        "3   600892.XSHG  300116.XSHE  600768.XSHG  600768.XSHG  000711.XSHE   \n",
        "4   000711.XSHE  000711.XSHE  300092.XSHE  000803.XSHE  000546.XSHE   \n",
        "5   000803.XSHE  000546.XSHE  000711.XSHE  000711.XSHE  600265.XSHG   \n",
        "6   300116.XSHE  600793.XSHG  600793.XSHG  002015.XSHE  002015.XSHE   \n",
        "7   300108.XSHE  300092.XSHE  000803.XSHE  600455.XSHG  600768.XSHG   \n",
        "8   600265.XSHG  600265.XSHG  300023.XSHE  600444.XSHG  600444.XSHG   \n",
        "9   600793.XSHG  000803.XSHE  000546.XSHE  600265.XSHG  000004.XSHE   \n",
        "10  600603.XSHG  600681.XSHG  600265.XSHG  300321.XSHE  000803.XSHE   \n",
        "11  300092.XSHE  600137.XSHG  600137.XSHG  002034.XSHE  002034.XSHE   \n",
        "12  000546.XSHE  600768.XSHG  000004.XSHE  300092.XSHE  002125.XSHE   \n",
        "13  600681.XSHG  600603.XSHG  002015.XSHE  600793.XSHG  600689.XSHG   \n",
        "14  000004.XSHE  600234.XSHG  002034.XSHE  000004.XSHE  600681.XSHG   \n",
        "15  600520.XSHG  300023.XSHE  600520.XSHG  600689.XSHG  600455.XSHG   \n",
        "16  300243.XSHE  002504.XSHE  300173.XSHE  300023.XSHE  600145.XSHG   \n",
        "17  600137.XSHG  000420.XSHE  300242.XSHE  002125.XSHE  600241.XSHG   \n",
        "18  002072.XSHE  300243.XSHE  600136.XSHG  600137.XSHG  000838.XSHE   \n",
        "19  002113.XSHE  600099.XSHG  300321.XSHE  600681.XSHG  600247.XSHG   \n",
        "\n",
        "     2014-06-30   2014-07-31   2014-08-29   2014-09-30   2014-10-31  \\\n",
        "0   300268.XSHE  300268.XSHE  300268.XSHE  300268.XSHE  300268.XSHE   \n",
        "1   600793.XSHG  300390.XSHE  600892.XSHG  002015.XSHE  002015.XSHE   \n",
        "2   000711.XSHE  000711.XSHE  000004.XSHE  600455.XSHG  600455.XSHG   \n",
        "3   600892.XSHG  600892.XSHG  002015.XSHE  300319.XSHE  600793.XSHG   \n",
        "4   600265.XSHG  600793.XSHG  600793.XSHG  000408.XSHE  300319.XSHE   \n",
        "5   603006.XSHG  600265.XSHG  600265.XSHG  600241.XSHG  000546.XSHE   \n",
        "6   000546.XSHE  000546.XSHE  300242.XSHE  300243.XSHE  000408.XSHE   \n",
        "7   000004.XSHE  600247.XSHG  000546.XSHE  600892.XSHG  600241.XSHG   \n",
        "8   600444.XSHG  000004.XSHE  600455.XSHG  600421.XSHG  300243.XSHE   \n",
        "9   000803.XSHE  600444.XSHG  000560.XSHE  300230.XSHE  600892.XSHG   \n",
        "10  600681.XSHG  600385.XSHG  600681.XSHG  600793.XSHG  600421.XSHG   \n",
        "11  600768.XSHG  002015.XSHE  300319.XSHE  000004.XSHE  300230.XSHE   \n",
        "12  600689.XSHG  600681.XSHG  600247.XSHG  000023.XSHE  000023.XSHE   \n",
        "13  600247.XSHG  002034.XSHE  000815.XSHE  000560.XSHE  002506.XSHE   \n",
        "14  002034.XSHE  000803.XSHE  000408.XSHE  002506.XSHE  300109.XSHE   \n",
        "15  600145.XSHG  002072.XSHE  600241.XSHG  000546.XSHE  300013.XSHE   \n",
        "16  600137.XSHG  600689.XSHG  600593.XSHG  300109.XSHE  600265.XSHG   \n",
        "17  600385.XSHG  600241.XSHG  000610.XSHE  300023.XSHE  300350.XSHE   \n",
        "18  002125.XSHE  600306.XSHG  002034.XSHE  300013.XSHE  600444.XSHG   \n",
        "19  002517.XSHE  300092.XSHE  600719.XSHG  002034.XSHE  600768.XSHG   \n",
        "\n",
        "       ...        2016-09-30   2016-10-31   2016-11-30   2016-12-30  \\\n",
        "0      ...       300549.XSHE  300553.XSHE  603319.XSHG  002836.XSHE   \n",
        "1      ...       300545.XSHE  002816.XSHE  002825.XSHE  300585.XSHE   \n",
        "2      ...       603738.XSHG  603716.XSHG  603819.XSHG  603929.XSHG   \n",
        "3      ...       300546.XSHE  603859.XSHG  000611.XSHE  300576.XSHE   \n",
        "4      ...       300547.XSHE  002817.XSHE  603336.XSHG  002837.XSHE   \n",
        "5      ...       600306.XSHG  000611.XSHE  002109.XSHE  002835.XSHE   \n",
        "6      ...       300542.XSHE  600306.XSHG  000803.XSHE  002833.XSHE   \n",
        "7      ...       000611.XSHE  300029.XSHE  000995.XSHE  300571.XSHE   \n",
        "8      ...       300268.XSHE  000803.XSHE  600603.XSHG  300579.XSHE   \n",
        "9      ...       300536.XSHE  002109.XSHE  603633.XSHG  000611.XSHE   \n",
        "10     ...       002109.XSHE  600603.XSHG  600145.XSHG  000803.XSHE   \n",
        "11     ...       000995.XSHE  600145.XSHG  002819.XSHE  300573.XSHE   \n",
        "12     ...       000691.XSHE  300268.XSHE  300029.XSHE  600145.XSHG   \n",
        "13     ...       300029.XSHE  600099.XSHG  600099.XSHG  603239.XSHG   \n",
        "14     ...       000803.XSHE  300120.XSHE  300120.XSHE  300029.XSHE   \n",
        "15     ...       600603.XSHG  000995.XSHE  600306.XSHG  600319.XSHG   \n",
        "16     ...       002715.XSHE  000691.XSHE  002057.XSHE  600306.XSHG   \n",
        "17     ...       600145.XSHG  600793.XSHG  600319.XSHG  300243.XSHE   \n",
        "18     ...       600099.XSHG  600796.XSHG  002576.XSHE  600301.XSHG   \n",
        "19     ...       002057.XSHE  600319.XSHG  300243.XSHE  000995.XSHE   \n",
        "\n",
        "     2017-01-26   2017-02-28   2017-03-31   2017-04-28   2017-05-31  \\\n",
        "0   300603.XSHE  300617.XSHE  300629.XSHE  300514.XSHE  603580.XSHG   \n",
        "1   300578.XSHE  000803.XSHE  300635.XSHE  300554.XSHE  300655.XSHE   \n",
        "2   603690.XSHG  000995.XSHE  002858.XSHE  300645.XSHE  300659.XSHE   \n",
        "3   300592.XSHE  600306.XSHG  300636.XSHE  603787.XSHG  300657.XSHE   \n",
        "4   300598.XSHE  300611.XSHE  300631.XSHE  300648.XSHE  300029.XSHE   \n",
        "5   603429.XSHG  600817.XSHG  603041.XSHG  002865.XSHE  600768.XSHG   \n",
        "6   603089.XSHG  300609.XSHE  002857.XSHE  000995.XSHE  600385.XSHG   \n",
        "7   002843.XSHE  600145.XSHG  300029.XSHE  300029.XSHE  600423.XSHG   \n",
        "8   603966.XSHG  300029.XSHE  300626.XSHE  300321.XSHE  000995.XSHE   \n",
        "9   300589.XSHE  600301.XSHG  600768.XSHG  600385.XSHG  300321.XSHE   \n",
        "10  300602.XSHE  002849.XSHE  000803.XSHE  300483.XSHE  002248.XSHE   \n",
        "11  300600.XSHE  000691.XSHE  600306.XSHG  600768.XSHG  600301.XSHG   \n",
        "12  002845.XSHE  300321.XSHE  300630.XSHE  600423.XSHG  300483.XSHE   \n",
        "13  603638.XSHG  300483.XSHE  000995.XSHE  002633.XSHE  000691.XSHE   \n",
        "14  300597.XSHE  300354.XSHE  000691.XSHE  600561.XSHG  300489.XSHE   \n",
        "15  300593.XSHE  300330.XSHE  600696.XSHG  300354.XSHE  300354.XSHE   \n",
        "16  002842.XSHE  002715.XSHE  300321.XSHE  300243.XSHE  600817.XSHG   \n",
        "17  300029.XSHE  600455.XSHG  002633.XSHE  000691.XSHE  002207.XSHE   \n",
        "18  603037.XSHG  600385.XSHG  002667.XSHE  000502.XSHE  600561.XSHG   \n",
        "19  600306.XSHG  300489.XSHE  600423.XSHG  600605.XSHG  600506.XSHG   \n",
        "\n",
        "     2017-06-30  \n",
        "0   603286.XSHG  \n",
        "1   300669.XSHE  \n",
        "2   300029.XSHE  \n",
        "3   002248.XSHE  \n",
        "4   002886.XSHE  \n",
        "5   300321.XSHE  \n",
        "6   002207.XSHE  \n",
        "7   600385.XSHG  \n",
        "8   300483.XSHE  \n",
        "9   000691.XSHE  \n",
        "10  600423.XSHG  \n",
        "11  600301.XSHG  \n",
        "12  600817.XSHG  \n",
        "13  600768.XSHG  \n",
        "14  300354.XSHE  \n",
        "15  300489.XSHE  \n",
        "16  000004.XSHE  \n",
        "17  300330.XSHE  \n",
        "18  600561.XSHG  \n",
        "19  300417.XSHE  \n",
        "\n",
        "[20 rows x 42 columns]"
       ]
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": [
        "\n"
       ]
      }
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "4C6970203FB944AFB13BCAE50FABE1D7",
     "input": [],
     "language": "python",
     "metadata": {},
     "outputs": []
    }
   ],
   "metadata": {}
  }
 ]
}






aqf13.1.1.nb

{
 "metadata": {
  "signature": "sha256:b5a38e1c64028dbaa6e88dba53a0d17a6a872665894706d69ad6d9599f4cd0aa"
 },
 "nbformat": 3,
 "nbformat_minor": 0,
 "worksheets": [
  {
   "cells": [
    {
     "cell_type": "markdown",
     "id": "ED1EA024185F424C90A041D5A7BE679A",
     "metadata": {},
     "source": [
      "\u7b80\u5355\u5b9a\u6295\u7b56\u7565\uff1a\u5bf9\u4e8e\u4f18\u9009\u7684\u80a1\u7968\uff0c\u6bcf\u671f\u4e70\u5165\u56fa\u5b9a\u6570\u91cf\uff0c\u5982\u6bcf\u5929\u4e70\u5165100\u80a1\uff0c\n",
      "1\uff0c\u57fa\u672c\u539f\u7406\n",
      "\u6bcf\u671f\u4e70\u5165\u56fa\u5b9a\u80a1\u7968\uff0c\u9002\u7528\u4e8e\u725b\u5e02\u521d\u671f\uff0c\u4f7f\u7528\u5c11\u91cf\u8d44\u91d1\u8fdb\u884c\u8bd5\u76d8\uff0c\u5728\u5efa\u7acb\u5e95\u4ed3\u7684\u540c\u65f6\uff0c\u51cf\u5c11\u98ce\u9669\n",
      "2\uff0c\u7b56\u7565\n",
      "\u6bcf\u671f\u4e70\u5165100\u80a1\uff0c\u5e76\u4e00\u76f4\u6301\u6709"
     ]
    },
    {
     "cell_type": "markdown",
     "id": "DA45AAC0628841AD87504E959BF18A7D",
     "metadata": {},
     "source": [
      "\u57fa\u4e8eQuartz2\u7684\u7f16\u7a0b\uff0c\u7f16\u7a0b\u5bf9\u8c61\u4e3aaccount\uff0c\u56e0\u6b64\u8be5\u56de\u6d4b\u6846\u67b6\u4e0b\u53ea\u80fd\u4f7f\u7528\u4e00\u4e2a\u8d26\u6237\u3002 "
     ]
    },
    {
     "cell_type": "strategy",
     "collapsed": false,
     "has_detail": true,
     "id": "2C2E887AFCD64EC8BC84C02B5F8CA626",
     "input": "# \u521d\u59cb\u5316\u56de\u6d4b\u53c2\u6570\nstart = '2014-01-01'                       # \u56de\u6d4b\u8d77\u59cb\u65f6\u95f4\nend = '2015-01-01'                         # \u56de\u6d4b\u7ed3\u675f\u65f6\u95f4\nbenchmark = 'HS300'                        # \u7b56\u7565\u53c2\u8003\u6807\u51c6\nuniverse = ['000001.XSHE', '600000.XSHG']  # \u8bc1\u5238\u6c60\uff1a\u53ef\u4f9b\u9009\u62e9\u7684\u80a1\u7968\u7684\u8303\u56f4\uff08\u5e73\u5b89\u94f6\u884c\uff08000001\uff09\uff0c\u6d66\u53d1\u94f6\u884c\uff08600000\uff09\uff09\ncapital_base = 100000                      # \u8d77\u59cb\u8d44\u91d1\nfreq = 'd'                                 # \u7528\u65e5\u7ebf\u56de\u6d4b\u7684\u7b56\u7565\nrefresh_rate = 1                           # \u6bcf\u5929\u8c03\u4e00\u6b21\u4ed3\uff0c\u5373\u6bcf\u4e2a\u4ea4\u6613\u65e5\u90fd\u4f1a\u8fd0\u884c\u7b2c\u4e09\u90e8\u5206\u7684handle_data\u51fd\u6570\n\n#\u521d\u59cb\u5316\u8d26\u6237\uff0c\u6307\u660e\u521b\u5efa\u80a1\u7968\u8d26\u6237\u65f6\u7684\u5de5\u4f5c\uff0c\u5168\u5c40\u53ea\u8fd0\u884c\u4e00\u6b21\ndef initialize(account): \n    pass\n\n#handle_data\u51fd\u6570\u662f\u7b56\u7565\u7684\u6838\u5fc3\u51fd\u6570\uff0c\u5305\u542b\u4e86\u6240\u6709\u7b56\u7565\u7b97\u6cd5\u7684\u5185\u5bb9\uff0c\u5305\u62ec\u6570\u636e\u83b7\u53d6\uff0c\u4ea4\u6613\u4fe1\u53f7\u751f\u6210\uff0c\u8ba2\u5355\u59d4\u6258\u7b49\u903b\u8f91\u3002\n#handle_data\u51fd\u6570\u65e0\u8bba\u662f\u56de\u6d4b\u8fd8\u662f\u6a21\u62df\u4ea4\u6613\u573a\u666f\uff0c\u8fd9\u4e2a\u51fd\u6570\u4f1a\u6839\u636e\u56de\u6d4b\u9891\u7387 freq \u7684\u8bbe\u7f6e\u88ab\u8c03\u7528\u3002\u5f53freq='d'\u65f6\uff0c\u6bcf\u5929\u88ab\u8c03\u7528\u4e00\u6b21\uff0c\u5f53freq='m'\u65f6\uff0c\u6bcf\u5206\u949f\u88ab\u8c03\u7528\u4e00\u6b21\u3002\ndef handle_data(account):    \n    # account.universe\uff1a\u5f53\u524d\u4ea4\u6613\u65e5\u7684\u8bc1\u5238\u6c60\uff0c\u5df2\u7ecf\u4ece\u5168\u5c40\u53d8\u91cfuniverse\u4e2d\u5254\u9664\u4e86\u5f53\u5929\u505c\u724c\u3001\u9000\u5e02\u548c\u6570\u636e\u7f3a\u5931\u8bc1\u5238\u7684\u8bc1\u5238\u6c60\u3002\n    # \u5907\u9009\u80a1\u7968\u90fd\u6765\u81eaaccount.universe\n    for stock in account.universe:\n        # order\uff1a\u7528\u6765\u6a21\u62df\u4e0b\u8fbe\u4e70\u5356\u6307\u4ee4\uff0c\u8fd9\u91cc\u8868\u793a\u4e70\u5165100\u80a1stock\u80a1\u7968\u3002\n        order(stock,100) ",
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "\u5f00\u59cb\u52a0\u8f7d\u6570\u636e"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "\u5f00\u59cb\u8fdb\u884c\u56de\u6d4b\n"
      },
      {
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 2,
       "text": "'{\"information\": 0.94635, \"benchmark_cumulative_return\": {\"1419897600000\": 0.4839143012, \"1398038400000\": -0.061278444, \"1399334400000\": -0.0741195355, \"1408492800000\": 0.0155020129, \"1407110400000\": 0.0195706475, \"1402876800000\": -0.0592999202, \"1407283200000\": 0.0142488047, \"1405900800000\": -0.0702697831, \"1391990400000\": -0.0268195123, \"1417996800000\": 0.3960738534, \"1411430400000\": 0.0298023193, \"1398384000000\": -0.0696131364, \"1399248000000\": -0.0744843392, \"1404950400000\": -0.0803340744, \"1401321600000\": -0.0750465661, \"1405296000000\": -0.0679264556, \"1397433600000\": -0.0263559969, \"1397001600000\": -0.0392271311, \"1402272000000\": -0.0840078626, \"1399420800000\": -0.0827074446, \"1407369600000\": -0.0011029948, \"1416960000000\": 0.1686680801, \"1406246400000\": -0.0298581128, \"1389744000000\": -0.0519652192, \"1395360000000\": -0.0734886396, \"1410307200000\": 0.0439524124, \"1403654400000\": -0.0843984172, \"1400803200000\": -0.077943537, \"1419552000000\": 0.4788885932, \"1393545600000\": -0.0648277697, \"1403222400000\": -0.0829606613, \"1407456000000\": 0.0004763908, \"1394064000000\": -0.0671195955, \"1400716800000\": -0.0854756612, \"1397520000000\": -0.0431584278, \"1396915200000\": -0.039789358, \"1406678400000\": -0.0034377387, \"1396569600000\": -0.0620380941, \"1418688000000\": 0.4177560708, \"1398297600000\": -0.0598921898, \"1407888000000\": 0.0123947434, \"1412035200000\": 0.0519180093, \"1388707200000\": -0.016845349, \"1393200000000\": -0.0495789736, \"1418774400000\": 0.4423052163, \"1395619200000\": -0.0658663874, \"1412726400000\": 0.0636732732, \"1414627200000\": 0.0596132222, \"1403049600000\": -0.0728706191, \"1408924800000\": 0.0055106823, \"1408060800000\": 0.0131372263, \"1401753600000\": -0.0772997657, \"1411344000000\": 0.0209869443, \"1400112000000\": -0.0798018901, \"1413331200000\": 0.0574458588, \"1415577600000\": 0.1011622218, \"1417478400000\": 0.2548990996, \"1389312000000\": -0.0537205689, \"1405382400000\": -0.0665444932, \"1409529600000\": 0.0108539841, \"1409097600000\": -0.0010429095, \"1389052800000\": -0.0394932232, \"1409702400000\": 0.033823744, \"1391040000000\": -0.054750603, \"1415318400000\": 0.0738749024, \"1390348800000\": -0.037008266, \"1398124800000\": -0.0571797667, \"1395014400000\": -0.08025253, \"1395878400000\": -0.0748148085, \"1392940800000\": -0.0282100583, \"1410480000000\": 0.0464931631, \"1389916800000\": -0.0650380683, \"1413849600000\": 0.0443644261, \"1388966400000\": -0.0392228393, \"1415232000000\": 0.0755572914, \"1403568000000\": -0.0794842963, \"1392768000000\": -0.0091715951, \"1395964800000\": -0.0764199449, \"1410220800000\": 0.0494416357, \"1390521600000\": -0.036201406, \"1397088000000\": -0.0241457155, \"1390780800000\": -0.0489738286, \"1398816000000\": -0.0735487249, \"1392595200000\": -0.0078883443, \"1392249600000\": -0.0216607583, \"1400198400000\": -0.0789993219, \"1406851200000\": -0.0002660921, \"1395100800000\": -0.0823555163, \"1392336000000\": -0.0147852808, \"1414108800000\": 0.0260469867, \"1409616000000\": 0.024222968, \"1388620800000\": -0.003454906, \"1411948800000\": 0.0505489223, \"1417046400000\": 0.1821744019, \"1402358400000\": -0.0724285628, \"1399852800000\": -0.0643642544, \"1400457600000\": -0.0922223844, \"1399507200000\": -0.0834885537, \"1406073600000\": -0.0567334186, \"1406160000000\": -0.0399181123, \"1402963200000\": -0.0688191518, \"1395273600000\": -0.1043167011, \"1419465600000\": 0.4314984421, \"1400544000000\": -0.0919520004, \"1418169600000\": 0.3826276169, \"1416268800000\": 0.0907288349, \"1393286400000\": -0.0738706106, \"1391731200000\": -0.0504459189, \"1408665600000\": 0.0151672518, \"1401148800000\": -0.0784285113, \"1401408000000\": -0.074488631, \"1416355200000\": 0.0889262753, \"1396310400000\": -0.0716345782, \"1418342400000\": 0.3704732148, \"1418601600000\": 0.3807735556, \"1410825600000\": 0.025210084, \"1412812800000\": 0.0652097407, \"1417564800000\": 0.2736156771, \"1415836800000\": 0.1071793375, \"1403136000000\": -0.0871752174, \"1415923200000\": 0.1077544399, \"1410998400000\": 0.0337507833, \"1400025600000\": -0.0676603634, \"1394409600000\": -0.0996729642, \"1393459200000\": -0.0755014978, \"1415059200000\": 0.0786044755, \"1408406400000\": 0.0192015519, \"1395187200000\": -0.089763178, \"1405036800000\": -0.0781195011, \"1389225600000\": -0.0462656973, \"1413763200000\": 0.0535145621, \"1404864000000\": -0.0778147827, \"1411689600000\": 0.0459996052, \"1418860800000\": 0.436009133, \"1397779200000\": -0.0453000403, \"1397174400000\": -0.0254761762, \"1409875200000\": 0.0511712346, \"1413158400000\": 0.0536175655, \"1398729600000\": -0.0736259775, \"1392681600000\": -0.0204204256, \"1397606400000\": -0.0418451344, \"1405555200000\": -0.0742311225, \"1406505600000\": -0.0026308787, \"1414022400000\": 0.0282916026, \"1396483200000\": -0.0708234264, \"1409184000000\": -0.0080471412, \"1406592000000\": 0.0005751024, \"1395705600000\": -0.066771959, \"1407196800000\": 0.0168796834, \"1409270400000\": 0.0035450339, \"1394496000000\": -0.0950034764, \"1390435200000\": -0.0421198101, \"1408579200000\": 0.0103947606, \"1417392000000\": 0.2102084961, \"1413504000000\": 0.0479437945, \"1416873600000\": 0.1525909649, \"1390262400000\": -0.0612054832, \"1417651200000\": 0.3323276195, \"1404345600000\": -0.0643041691, \"1393977600000\": -0.0712654827, \"1414972800000\": 0.0783383834, \"1410912000000\": 0.0306005957, \"1398211200000\": -0.0580939219, \"1405468800000\": -0.0683084265, \"1401062400000\": -0.0746989296, \"1395792000000\": -0.068231174, \"1405641600000\": -0.071192522, \"1404691200000\": -0.0659822662, \"1412899200000\": 0.058699067, \"1407715200000\": 0.0151586682, \"1400630400000\": -0.0833125896, \"1399593600000\": -0.0841666595, \"1397692800000\": -0.0451584107, \"1398643200000\": -0.0837160196, \"1414540800000\": 0.0520853898, \"1418083200000\": 0.3334263225, \"1403481600000\": -0.0840808233, \"1404432000000\": -0.0649479404, \"1403740800000\": -0.0776602776, \"1416787200000\": 0.1370116995, \"1394668800000\": -0.0814113184, \"1407801600000\": 0.0116007588, \"1417737600000\": 0.3411429945, \"1413936000000\": 0.0380340083, \"1415750400000\": 0.1134325027, \"1405987200000\": -0.0589394082, \"1408320000000\": 0.0191157157, \"1411516800000\": 0.047999588, \"1415664000000\": 0.098106454, \"1414713600000\": 0.0765272401, \"1402531200000\": -0.0757976326, \"1394755200000\": -0.0889219835, \"1393891200000\": -0.0625531111, \"1401840000000\": -0.0865872396, \"1389139200000\": -0.0378151261, \"1418256000000\": 0.3660869864, \"1392076800000\": -0.0190813813, \"1390953600000\": -0.0438794517, \"1416182400000\": 0.1017501996, \"1389571200000\": -0.058518811, \"1399939200000\": -0.0665959949, \"1403827200000\": -0.0771538442, \"1409011200000\": -0.0025450425, \"1404172800000\": -0.0710165578, \"1404086400000\": -0.0707762165, \"1392854400000\": -0.0182788131, \"1404259200000\": -0.0683084265, \"1411084800000\": 0.0408537266, \"1390176000000\": -0.0703985374, \"1406764800000\": 0.0086823289, \"1415145600000\": 0.0744285457, \"1417132800000\": 0.2054917984, \"1394150400000\": -0.0693856705, \"1390867200000\": -0.0472828559, \"1416528000000\": 0.1087715985, \"1396396800000\": -0.0640767032, \"1410739200000\": 0.0459910215, \"1416441600000\": 0.0888747736, \"1419206400000\": 0.456845864, \"1419984000000\": 0.5166007159, \"1413244800000\": 0.0500167381, \"1389830400000\": -0.0507205947, \"1393804800000\": -0.0599351079, \"1410393600000\": 0.0400983683, \"1393372800000\": -0.0715101158, \"1401235200000\": -0.0689564896, \"1411603200000\": 0.0458966017, \"1389657600000\": -0.0502914138, \"1394582400000\": -0.092655857, \"1419292800000\": 0.426992043, \"1419811200000\": 0.4830173132, \"1392163200000\": -0.016643634, \"1396224000000\": -0.0788491086, \"1404777600000\": -0.0641839984, \"1413417600000\": 0.0490897074, \"1401926400000\": -0.0770036309, \"1418947200000\": 0.4519918284, \"1409788800000\": 0.0412871993, \"1414368000000\": 0.0166565094, \"1402617600000\": -0.0659994335, \"1414454400000\": 0.0371799384, \"1407974400000\": 0.0025407507, \"1419379200000\": 0.3864215758, \"1402012800000\": -0.0838233148, \"1402444800000\": -0.0726431533}, \"benchmark_annualized_return\": 0.52955, \"turnover_rate\": 0.0, \"max_drawdown\": 0.09341, \"beta\": 1.09124, \"sharpe\": 2.66585, \"alpha\": 0.19795, \"volatility\": 0.27217, \"annualized_return\": 0.77161, \"cumulative_return\": {\"1419897600000\": 0.714318574, \"1398038400000\": -0.005432221, \"1399334400000\": 0.003122373, \"1408492800000\": 0.120020574, \"1407110400000\": 0.161397574, \"1402876800000\": 0.073827574, \"1407283200000\": 0.135787574, \"1405900800000\": 0.031871574, \"1391990400000\": -0.000325958, \"1417996800000\": 0.616261574, \"1411430400000\": 0.098104574, \"1398384000000\": 0.022839513, \"1399248000000\": 0.006773251, \"1404950400000\": 0.035604574, \"1401321600000\": 0.025263574, \"1405296000000\": 0.042727574, \"1397433600000\": 0.034014733, \"1397001600000\": 0.030254882, \"1402272000000\": 0.020259574, \"1399420800000\": -0.003397494, \"1407369600000\": 0.117489574, \"1416960000000\": 0.251998574, \"1406246400000\": 0.092292574, \"1389744000000\": -0.001222261, \"1395360000000\": 0.007374046, \"1410307200000\": 0.109289574, \"1403654400000\": 0.044621574, \"1400803200000\": 0.032904574, \"1419552000000\": 0.659909574, \"1393545600000\": -0.018322266, \"1403222400000\": 0.052199574, \"1407456000000\": 0.118788574, \"1394064000000\": -0.028569658, \"1400716800000\": 0.018997574, \"1397520000000\": 0.011520472, \"1396915200000\": 0.034961206, \"1406678400000\": 0.139822574, \"1396569600000\": 0.002566012, \"1418688000000\": 0.540172574, \"1398297600000\": 0.023395696, \"1407888000000\": 0.128815574, \"1412035200000\": 0.106875574, \"1388707200000\": -0.000516706, \"1393200000000\": -0.015779181, \"1418774400000\": 0.639760574, \"1395619200000\": 0.004565137, \"1412726400000\": 0.118574574, \"1414627200000\": 0.126772574, \"1403049600000\": 0.054288574, \"1408924800000\": 0.094353574, \"1408060800000\": 0.128470574, \"1401753600000\": 0.021704574, \"1411344000000\": 0.094730574, \"1400112000000\": 0.015953574, \"1413331200000\": 0.110138574, \"1415577600000\": 0.207084574, \"1417478400000\": 0.444660574, \"1389312000000\": 0.000507143, \"1405382400000\": 0.043308574, \"1409529600000\": 0.102194574, \"1409097600000\": 0.096634574, \"1389052800000\": -0.001082794, \"1409702400000\": 0.123880574, \"1391040000000\": -0.004194372, \"1415318400000\": 0.174153574, \"1390348800000\": 0.001432393, \"1398124800000\": 0.01780903, \"1395014400000\": -0.029723538, \"1395878400000\": 0.000648904, \"1392940800000\": -0.002307305, \"1410480000000\": 0.112167574, \"1389916800000\": -0.003235218, \"1413849600000\": 0.105562574, \"1388966400000\": -0.000952892, \"1415232000000\": 0.162105574, \"1403568000000\": 0.049475574, \"1392768000000\": 0.00851823, \"1395964800000\": 0.000319184, \"1410220800000\": 0.122664574, \"1390521600000\": -0.00070769, \"1397088000000\": 0.041374579, \"1390780800000\": -0.004545621, \"1398816000000\": 0.014905272, \"1392595200000\": 0.008172542, \"1392249600000\": 0.013345514, \"1400198400000\": 0.020689574, \"1406851200000\": 0.139671574, \"1395100800000\": -0.035154879, \"1392336000000\": 0.011126031, \"1414108800000\": 0.105435574, \"1409616000000\": 0.116757574, \"1388620800000\": -1.7392e-05, \"1411948800000\": 0.106266574, \"1417046400000\": 0.266327574, \"1402358400000\": 0.037576574, \"1399852800000\": 0.032968574, \"1400457600000\": 0.009318574, \"1399507200000\": 0.004764702, \"1406073600000\": 0.049338574, \"1406160000000\": 0.085155574, \"1402963200000\": 0.064658574, \"1395273600000\": -0.040094979, \"1419465600000\": 0.608557574, \"1400544000000\": 0.009452574, \"1418169600000\": 0.521808574, \"1416268800000\": 0.171172574, \"1393286400000\": -0.022086787, \"1391731200000\": -0.004247133, \"1408665600000\": 0.107823574, \"1401148800000\": 0.030912574, \"1401408000000\": 0.022773574, \"1416355200000\": 0.173441574, \"1396310400000\": 0.003014602, \"1418342400000\": 0.497730574, \"1418601600000\": 0.465287574, \"1410825600000\": 0.106276574, \"1412812800000\": 0.115587574, \"1417564800000\": 0.428032574, \"1415836800000\": 0.222649574, \"1403136000000\": 0.045131574, \"1415923200000\": 0.213521574, \"1410998400000\": 0.116676574, \"1400025600000\": 0.025632574, \"1394409600000\": -0.048760046, \"1393459200000\": -0.015449725, \"1415059200000\": 0.164775574, \"1408406400000\": 0.130047574, \"1395187200000\": -0.034370933, \"1405036800000\": 0.036683574, \"1389225600000\": -1.1749e-05, \"1413763200000\": 0.116543574, \"1404864000000\": 0.034414574, \"1411689600000\": 0.104108574, \"1418860800000\": 0.600942574, \"1397779200000\": 0.001902587, \"1397174400000\": 0.04363618, \"1409875200000\": 0.131112574, \"1413158400000\": 0.103416574, \"1398729600000\": 0.017309463, \"1392681600000\": -0.001283775, \"1397606400000\": 0.014347516, \"1405555200000\": 0.034749574, \"1406505600000\": 0.144346574, \"1414022400000\": 0.112570574, \"1396483200000\": -0.000368279, \"1409184000000\": 0.086635574, \"1406592000000\": 0.147637574, \"1395705600000\": -0.002725694, \"1407196800000\": 0.152451574, \"1409270400000\": 0.098308574, \"1394496000000\": -0.049952826, \"1390435200000\": -0.000486726, \"1408579200000\": 0.105070574, \"1417392000000\": 0.353260574, \"1413504000000\": 0.110997574, \"1416873600000\": 0.226039574, \"1390262400000\": -0.003733793, \"1417651200000\": 0.514358574, \"1404345600000\": 0.060317574, \"1393977600000\": -0.032612494, \"1414972800000\": 0.184634574, \"1410912000000\": 0.104215574, \"1398211200000\": 0.026855973, \"1405468800000\": 0.037431574, \"1401062400000\": 0.034896574, \"1395792000000\": -0.005162475, \"1405641600000\": 0.036836574, \"1404691200000\": 0.053458574, \"1412899200000\": 0.112213574, \"1407715200000\": 0.137029574, \"1400630400000\": 0.016192574, \"1399593600000\": 0.010878788, \"1397692800000\": 0.005004444, \"1398643200000\": 0.005693379, \"1414540800000\": 0.113399574, \"1418083200000\": 0.466957574, \"1403481600000\": 0.045617574, \"1404432000000\": 0.057427574, \"1403740800000\": 0.048009574, \"1416787200000\": 0.202861574, \"1394668800000\": -0.03163468, \"1407801600000\": 0.127585574, \"1417737600000\": 0.561029574, \"1413936000000\": 0.106072574, \"1415750400000\": 0.237129574, \"1405987200000\": 0.046559574, \"1408320000000\": 0.134708574, \"1411516800000\": 0.115531574, \"1415664000000\": 0.234235574, \"1414713600000\": 0.182117574, \"1402531200000\": 0.036239574, \"1394755200000\": -0.033651736, \"1393891200000\": -0.022337133, \"1401840000000\": 0.008722574, \"1389139200000\": -0.00056074, \"1418256000000\": 0.500275574, \"1392076800000\": 0.009009057, \"1390953600000\": -0.000839399, \"1416182400000\": 0.195778574, \"1389571200000\": -0.000592071, \"1399939200000\": 0.026289574, \"1403827200000\": 0.046930574, \"1409011200000\": 0.094327574, \"1404172800000\": 0.054039574, \"1404086400000\": 0.056348574, \"1392854400000\": 0.00250689, \"1404259200000\": 0.055739574, \"1411084800000\": 0.125957574, \"1390176000000\": -0.00492505, \"1406764800000\": 0.151606574, \"1415145600000\": 0.158842574, \"1417132800000\": 0.380492574, \"1394150400000\": -0.029661905, \"1390867200000\": -0.002615449, \"1416528000000\": 0.200231574, \"1396396800000\": 0.014149766, \"1410739200000\": 0.108682574, \"1416441600000\": 0.178753574, \"1419206400000\": 0.668950574, \"1419984000000\": 0.751466574, \"1413244800000\": 0.104108574, \"1389830400000\": -0.001432266, \"1393804800000\": -0.021540729, \"1410393600000\": 0.112167574, \"1393372800000\": -0.019922196, \"1401235200000\": 0.032843574, \"1411603200000\": 0.107012574, \"1389657600000\": 6.2867e-05, \"1394582400000\": -0.044496608, \"1419292800000\": 0.604570574, \"1419811200000\": 0.659084574, \"1392163200000\": 0.007667768, \"1396224000000\": 0.001670345, \"1404777600000\": 0.057453574, \"1413417600000\": 0.117745574, \"1401926400000\": 0.021948574, \"1418947200000\": 0.617941574, \"1409788800000\": 0.128347574, \"1414368000000\": 0.085048574, \"1402617600000\": 0.069248574, \"1414454400000\": 0.100109574, \"1407974400000\": 0.121942574, \"1419379200000\": 0.530774574, \"1402012800000\": 0.014090574, \"1402444800000\": 0.037029574}}'"
      }
     ],
     "trading_days": "",
     "trusted": true
    },
    {
     "cell_type": "markdown",
     "id": "E01429ACB0974D4B8798CE73D6655E06",
     "metadata": {},
     "source": [
      "\u57fa\u4e8eQuartz3\u7684\u7f16\u7a0b\uff0c\u7f16\u7a0b\u5bf9\u8c61\u4e3acontext(\u5e02\u573a\u73af\u5883)\uff0c\u56e0\u6b64\u8be5\u56de\u6d4b\u6846\u67b6\u4e0b\u53ea\u80fd\u4f7f\u7528\u591a\u4e2a\u8d26\u6237\uff0c\u5373\u53ef\u4ee5\u540c\u65f6\u5904\u7406\u57fa\u91d1\u548c\u80a1\u7968\u6295\u8d44\uff0c\u5b9e\u73b0\u5bf9\u51b2\u7b56\u7565 "
     ]
    },
    {
     "cell_type": "strategy",
     "collapsed": false,
     "id": "0E62131A264348A6A1666B55EBD34600",
     "input": "start = '2016-01-01'                       # \u56de\u6d4b\u8d77\u59cb\u65f6\u95f4\nend = '2017-01-01'                         # \u56de\u6d4b\u7ed3\u675f\u65f6\u95f4\nuniverse = DynamicUniverse('HS300')        # \u8bc1\u5238\u6c60\uff0c\u652f\u6301\u80a1\u7968\u548c\u57fa\u91d1\u3001\u671f\u8d27\nbenchmark = 'HS300'                        # \u7b56\u7565\u53c2\u8003\u57fa\u51c6\nfreq = 'd'                                 # 'd'\u8868\u793a\u4f7f\u7528\u65e5\u9891\u7387\u56de\u6d4b\uff0c'm'\u8868\u793a\u4f7f\u7528\u5206\u949f\u9891\u7387\u56de\u6d4b\nrefresh_rate = 1                           # \u6267\u884chandle_data\u7684\u65f6\u95f4\u95f4\u9694\n\naccounts = {\n    'fantasy_account': AccountConfig(account_type='security', capital_base=10000000)   #\u521d\u59cb\u5316\u8d26\u6237\uff0c\u5982\u8bbe\u5b9a\u8d26\u6237\u7c7b\u522b\uff08\u80a1\u7968\uff09\u548c\u521d\u59cb\u8d44\u91d1\uff08\u8d26\u6237\u7ec4\u4e3a\u5b57\u5178\u7c7b\u578b\uff09\n}\n\ndef initialize(context):                   # \u521d\u59cb\u5316\u7b56\u7565\u8fd0\u884c\u73af\u5883\n    #context \u662f\u7b56\u7565\u8fd0\u884c\u73af\u5883\uff0c\u5305\u542b\u4e86\u7b56\u7565\u8fd0\u884c\u65f6\u7684\u6240\u6709\u4fe1\u606f\uff0c\u5305\u62ec\u5373\u65f6\u65f6\u95f4\uff0c\u5373\u65f6\u5e02\u573a\u884c\u60c5\u7b49\u91cd\u8981\u4fe1\u606f\u3002\u53ef\u4ee5\u901a\u8fc7 context \u5bf9\u8c61\u7684\u5c5e\u6027\u548c\u65b9\u6cd5\u83b7\u5f97\u3002context \u7684\u751f\u547d\u5468\u671f\u4ece\u7b56\u7565\u8fd0\u884c\u542f\u52a8\u65f6\u5f00\u59cb\uff0c\u7b56\u7565\u8fd0\u884c\u7ed3\u675f\u65f6\u7ec8\u6b62\n    pass\n\ndef handle_data(context):                  # \u6838\u5fc3\u7b56\u7565\u903b\u8f91\n    account = context.get_account('fantasy_account')  #\u4ee5\u8d26\u6237\u540d\u83b7\u53d6\u6240\u6709\u7684\u8d26\u6237\n    current_universe = context.get_universe(exclude_halt=True)\n    for stock in current_universe:\n        # order\uff1a\u7528\u6765\u6a21\u62df\u4e0b\u8fbe\u4e70\u5356\u6307\u4ee4\uff0c\u8fd9\u91cc\u8868\u793a\u4e70\u5165100\u80a1stock\u80a1\u7968\u3002\n        order(stock,100) \n",
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "\u5f00\u59cb\u52a0\u8f7d\u6570\u636e"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "\u5f00\u59cb\u8fdb\u884c\u56de\u6d4b\n"
      }
     ],
     "trading_days": [
      1451865600000,
      1451952000000,
      1452038400000,
      1452124800000,
      1452211200000,
      1452470400000,
      1452556800000,
      1452643200000,
      1452729600000,
      1452816000000,
      1453075200000,
      1453161600000,
      1453248000000,
      1453334400000,
      1453420800000,
      1453680000000,
      1453766400000,
      1453852800000,
      1453939200000,
      1454025600000,
      1454284800000,
      1454371200000,
      1454457600000,
      1454544000000,
      1454630400000,
      1455494400000,
      1455580800000,
      1455667200000,
      1455753600000,
      1455840000000,
      1456099200000,
      1456185600000,
      1456272000000,
      1456358400000,
      1456444800000,
      1456704000000,
      1456790400000,
      1456876800000,
      1456963200000,
      1457049600000,
      1457308800000,
      1457395200000,
      1457481600000,
      1457568000000,
      1457654400000,
      1457913600000,
      1458000000000,
      1458086400000,
      1458172800000,
      1458259200000,
      1458518400000,
      1458604800000,
      1458691200000,
      1458777600000,
      1458864000000,
      1459123200000,
      1459209600000,
      1459296000000,
      1459382400000,
      1459468800000,
      1459814400000,
      1459900800000,
      1459987200000,
      1460073600000,
      1460332800000,
      1460419200000,
      1460505600000,
      1460592000000,
      1460678400000,
      1460937600000,
      1461024000000,
      1461110400000,
      1461196800000,
      1461283200000,
      1461542400000,
      1461628800000,
      1461715200000,
      1461801600000,
      1461888000000,
      1462233600000,
      1462320000000,
      1462406400000,
      1462492800000,
      1462752000000,
      1462838400000,
      1462924800000,
      1463011200000,
      1463097600000,
      1463356800000,
      1463443200000,
      1463529600000,
      1463616000000,
      1463702400000,
      1463961600000,
      1464048000000,
      1464134400000,
      1464220800000,
      1464307200000,
      1464566400000,
      1464652800000,
      1464739200000,
      1464825600000,
      1464912000000,
      1465171200000,
      1465257600000,
      1465344000000,
      1465776000000,
      1465862400000,
      1465948800000,
      1466035200000,
      1466121600000,
      1466380800000,
      1466467200000,
      1466553600000,
      1466640000000,
      1466726400000,
      1466985600000,
      1467072000000,
      1467158400000,
      1467244800000,
      1467331200000,
      1467590400000,
      1467676800000,
      1467763200000,
      1467849600000,
      1467936000000,
      1468195200000,
      1468281600000,
      1468368000000,
      1468454400000,
      1468540800000,
      1468800000000,
      1468886400000,
      1468972800000,
      1469059200000,
      1469145600000,
      1469404800000,
      1469491200000,
      1469577600000,
      1469664000000,
      1469750400000,
      1470009600000,
      1470096000000,
      1470182400000,
      1470268800000,
      1470355200000,
      1470614400000,
      1470700800000,
      1470787200000,
      1470873600000,
      1470960000000,
      1471219200000,
      1471305600000,
      1471392000000,
      1471478400000,
      1471564800000,
      1471824000000,
      1471910400000,
      1471996800000,
      1472083200000,
      1472169600000,
      1472428800000,
      1472515200000,
      1472601600000,
      1472688000000,
      1472774400000,
      1473033600000,
      1473120000000,
      1473206400000,
      1473292800000,
      1473379200000,
      1473638400000,
      1473724800000,
      1473811200000,
      1474243200000,
      1474329600000,
      1474416000000,
      1474502400000,
      1474588800000,
      1474848000000,
      1474934400000,
      1475020800000,
      1475107200000,
      1475193600000,
      1476057600000,
      1476144000000,
      1476230400000,
      1476316800000,
      1476403200000,
      1476662400000,
      1476748800000,
      1476835200000,
      1476921600000,
      1477008000000,
      1477267200000,
      1477353600000,
      1477440000000,
      1477526400000,
      1477612800000,
      1477872000000,
      1477958400000,
      1478044800000,
      1478131200000,
      1478217600000,
      1478476800000,
      1478563200000,
      1478649600000,
      1478736000000,
      1478822400000,
      1479081600000,
      1479168000000,
      1479254400000,
      1479340800000,
      1479427200000,
      1479686400000,
      1479772800000,
      1479859200000,
      1479945600000,
      1480032000000,
      1480291200000,
      1480377600000,
      1480464000000,
      1480550400000,
      1480636800000,
      1480896000000,
      1480982400000,
      1481068800000,
      1481155200000,
      1481241600000,
      1481500800000,
      1481587200000,
      1481673600000,
      1481760000000,
      1481846400000,
      1482105600000,
      1482192000000,
      1482278400000,
      1482364800000,
      1482451200000,
      1482710400000,
      1482796800000,
      1482883200000,
      1482969600000,
      1483056000000
     ]
    },
    {
     "cell_type": "markdown",
     "id": "D4514602CDE145798BC7815E2669D47D",
     "metadata": {},
     "source": [
      "\u7b80\u5355\u62e9\u65f6\u7b56\u7565\uff08Timing\uff09\u4e3e\u4f8b\uff1a\uff08\u5bf9\u4e8e\u9009\u5b9a\u80a1\u7968\uff0c\u53ea\u8003\u8651\u4e70\u5165\u53ca\u5356\u51fa\u65f6\u673a\uff09\uff1a \u7b80\u5355\u53cc\u5747\u7ebf\u7b56\u7565\n",
      "\n",
      "1\uff0c\u57fa\u672c\u539f\u7406\uff1a\n",
      "\n",
      "   \u79fb\u52a8\u5e73\u5747\uff0c\u53c8\u79f0\u201c\u79fb\u52a8\u5e73\u5747\u7ebf\u201d\u7b80\u79f0\u5747\u7ebf\uff0c\u662f\u6280\u672f\u5206\u6790\u4e2d\u4e00\u79cd\u5206\u6790\u65f6\u95f4\u5e8f\u5217\u6570\u636e\u7684\u5de5\u5177\u3002\u6700\u5e38\u89c1\u7684\u662f\u5229\u7528\u80a1\u4ef7\u3001\u56de\u62a5\u6216\u4ea4\u6613\u91cf\u7b49\u53d8\u91cf\u8ba1\u7b97\u51fa\u79fb\u52a8\u5e73\u5747\u3002\u79fb\u52a8\u5e73\u5747\u53ef\u629a\u5e73\u77ed\u671f\u6ce2\u52a8\uff0c\u53cd\u6620\u51fa\u957f\u671f\u8d8b\u52bf\u6216\u5468\u671f\u3002\u539f\u672c\u7684\u610f\u601d\u662f\u79fb\u52a8\u5e73\u5747\uff0c\u7531\u4e8e\u6211\u4eec\u5c06\u5176\u5236\u4f5c\u6210\u7ebf\u5f62\uff0c\u6240\u4ee5\u4e00\u822c\u79f0\u4e4b\u4e3a\u79fb\u52a8\u5e73\u5747\u7ebf\uff0c\u7b80\u79f0\u5747\u7ebf\u3002\u5b83\u662f\u5c06\u67d0\u4e00\u6bb5\u65f6\u95f4\u7684\u6536\u76d8\u4ef7\u4e4b\u548c\u9664\u4ee5\u8be5\u5468\u671f\u3002 \u6bd4\u5982\u65e5\u7ebfMA5\u63075\u5929\u5185\u7684\u6536\u76d8\u4ef7\u9664\u4ee55\u3002\n",
      "   \u79fb\u52a8\u5e73\u5747\u7ebf\u5e38\u7528\u7ebf\u67095\u5929\u300110\u5929\u300120\u5929\u300130\u5929\u300160\u5929\u3001120\u5929\u548c240\u5929\u7684\u6307\u6807\u3002\u5176\u4e2d\uff0c5\u5929\u548c10\u5929\u7684\u77ed\u671f\u79fb\u52a8\u5e73\u5747\u7ebf\u3002\u662f\u77ed\u7ebf\u64cd\u4f5c\u7684\u53c2\u7167\u6307\u6807\uff0c\u79f0\u505a\u65e5\u5747\u7ebf\u6307\u6807\uff1b20\uff0c30\u5929\u548c60\u5929\u7684\u662f\u4e2d\u671f\u5747\u7ebf\u6307\u6807\uff0c\u79f0\u505a\u5b63\u5747\u7ebf\u6307\u6807\uff1b120\u5929\u3001240\u5929\u7684\u662f\u957f\u671f\u5747\u7ebf\u6307\u6807\u3002\n",
      "   \u4e00\u822c\u77ed\u671f\u5747\u7ebf\u4e0a\u7a7f\u957f\u671f\u5747\u7ebf\u610f\u5473\u7740\u8fd1\u671f\u4e70\u76d8\u8f83\u5f3a\u52bf\u53ef\u4ee5\u4f5c\u4e3a\u4e70\u5165\u4fe1\u53f7\u4fd7\u79f0\u201c\u91d1\u53c9\u201d\uff1b\u53cd\u4e4b\u77ed\u671f\u5747\u7ebf\u7531\u4e0a\u5411\u4e0b\u7a7f\u7834\u957f\u671f\u5747\u7ebf\u610f\u5473\u7740\u8fd1\u671f\u5356\u76d8\u8f83\u5f3a\u52bf\u53ef\u4ee5\u4f5c\u4e3a\u5356\u51fa\u4fe1\u53f7\u4fd7\u79f0\u201c\u6b7b\u53c9\u201d\u3002\n",
      "\n",
      "2\uff0c\u64cd\u4f5c\u7b56\u7565\uff1a\n",
      "\u4e70\u5165\uff1a \u5f53\u6536\u76d8\u4ef75\u65e5\u5747\u7ebf\u4e0a\u7a7f\u6536\u76d8\u4ef720\u65e5\u5747\u7ebf\n",
      "\u5356\u51fa\uff1a \u5f53\u6536\u76d8\u4ef75\u65e5\u5747\u7ebf\u4e0b\u7a7f\u6536\u76d8\u4ef720\u65e5\u5747\u7ebf"
     ]
    },
    {
     "cell_type": "strategy",
     "collapsed": false,
     "has_detail": true,
     "id": "F8F012269B4842DE8FC8020FF292EA23",
     "input": "\n#\u56de\u6d4b\u53c2\u6570\u8bbe\u7f6e\nstart = '2015-07-01'               # \u56de\u6d4b\u5f00\u59cb\u65f6\u95f4\nend = '2016-07-01'                 # \u56de\u6d4b\u7ed3\u675f\u65f6\u95f4\nfreq = 'd'                         # \u7b56\u7565\u7c7b\u578b\uff0c'd'\u8868\u793a\u65e5\u95f4\u7b56\u7565\u4f7f\u7528\u65e5\u7ebf\u56de\u6d4b\uff0c'm'\u8868\u793a\u65e5\u5185\u7b56\u7565\u4f7f\u7528\u5206\u949f\u7ebf\u56de\u6d4b\nrefresh_rate = 1                   # \u8c03\u4ed3\u9891\u7387\uff0c\u8868\u793a\u6267\u884chandle_data\u7684\u65f6\u95f4\u95f4\u9694\uff0c\u82e5freq = 'd'\u65f6\u95f4\u95f4\u9694\u7684\u5355\u4f4d\u4e3a\u4ea4\u6613\u65e5\uff0c\u82e5freq = 'm'\u65f6\u95f4\u95f4\u9694\u4e3a\u5206\u949f\nmax_history_window = 100                 #\u8bbe\u5b9a\u8c03\u53d6\u5386\u53f2\u4ef7\u683c\u533a\u95f4\u6700\u5927\u4e3a100\u4e2a\u4ea4\u6613\u65e5\n\n\n#\u8d26\u6237\u53c2\u6570\u8bbe\u7f6e\ncapital_base = 100000              # \u8d77\u59cb\u8d44\u91d1\ncommission = Commission(buycost=0.0003, sellcost=0.0003, unit='perValue')  # \u624b\u7eed\u8d39\u6807\u51c6\uff1a \u4e70\u8fdb\u624b\u7eed\u8d39\u4e3a\u4e07\u5206\u4e4b\u4e09\uff1b\u5356\u51fa\u624b\u7eed\u8d39\u4e3a\u4e07\u5206\u4e4b\u4e09\uff1b\u6309\u80a1\u4ef7\u767e\u5206\u6bd4\u6536\u53d6\u6bcf\u80a1\u624b\u7eed\u8d39\uff1b\n\n#\u7b56\u7565\u53c2\u6570\u8bbe\u7f6e\nsecID = '600000.XSHG'              # \u6d66\u53d1\u94f6\u884c\nbenchmark = secID                  # \u7b56\u7565\u7684\u57fa\u51c6\nuniverse = [secID]                 # \u8bc1\u5238\u6c60\uff0c\u652f\u6301\u80a1\u7968\u548c\u57fa\u91d1   \nperiod1 = 5                        # \u77ed\u671f\u5747\u7ebf\u9009\u62e95\u65e5\u5747\u7ebf\nperiod2 = 20                       # \u4e2d\u671f\u5747\u7ebf\u9009\u62e920\u65e5\u5747\u7ebf\n\n#\u8d26\u6237\u521d\u59cb\u5316\ndef initialize(account):                   # \u521d\u59cb\u5316\u865a\u62df\u8d26\u6237\u72b6\u6001\n    pass\n\n#\u6bcf\u671f\u4ea4\u6613\u65b9\u6848\ndef handle_data(account):                  # \u6bcf\u4e2a\u4ea4\u6613\u65e5\u7684\u4e70\u5165\u5356\u51fa\u6307\u4ee4\n    \n    hist1 = account.get_attribute_history('closePrice', period1)      #\u83b7\u53d6\u8fc7\u53bb5\u4e2a\u4ea4\u6613\u65e5\u7684\u6536\u76d8\u4ef7\uff08\u83b7\u53d6\u6301\u6709\u80a1\u7968\u6536\u76d8\u4ef7\u8fd9\u4e00\u5c5e\u6027\u5728\u8fc7\u53bb5\u5929\u7684\u53d6\u503c\uff09\n    hist2 = account.get_attribute_history('closePrice', period2)      #\u83b7\u53d6\u8fc7\u53bb20\u4e2a\u4ea4\u6613\u65e5\u7684\u6536\u76d8\u4ef7 \uff08\u83b7\u53d6\u6301\u6709\u80a1\u7968\u6536\u76d8\u4ef7\u8fd9\u4e00\u5c5e\u6027\u5728\u8fc7\u53bb20\u5929\u7684\u53d6\u503c\uff09\n    for s in account.universe:                                        # \u5f53\u524d\u4ea4\u6613\u65e5\u7684\u8bc1\u5238\u6c60\uff0c\u5df2\u7ecf\u4ece\u5168\u5c40\u53d8\u91cfuniverse\u4e2d\u5254\u9664\u4e86\u5f53\u5929\u505c\u724c\u3001\u9000\u5e02\u548c\u6570\u636e\u7f3a\u5931\u8bc1\u5238\u7684\u8bc1\u5238\u6c60\u3002\u8fd9\u91cc\u53ea\u6709\u6d66\u53d1\u94f6\u884c\n        MA5 = hist1[s].mean()                                         #\u8ba1\u7b97\u8fc7\u53bb5\u4e2a\u4ea4\u6613\u65e5\u7684\u5747\u4ef7\n        MA20 = hist2[s].mean()                                        #\u8ba1\u7b97\u8fc7\u53bb20\u4e2a\u4ea4\u6613\u65e5\u7684\u5747\u4ef7\n        \n        if MA5 > MA20 and s not in account.security_position:                   #\u201c\u91d1\u53c9\u201d\u65f6\u4e70\u5165\uff1a\u77ed\u671f\u5747\u7ebf\uff085\u65e5\uff09\u4e0a\u7a7f\u4e2d\u671f\u5747\u7ebf\uff0820\u65e5\uff09\u610f\u5473\u7740\u8fd1\u671f\u4e70\u76d8\u8f83\u5f3a\u52bf\u53ef\u4ee5\u4f5c\u4e3a\u4e70\u5165\u4fe1\u53f7\u4fd7\u79f0\u201c\u91d1\u53c9\u201d\n            amount = int(account.cash / account.referencePrice[s] / 100) * 100  #\u8d26\u6237\u4e2d\u5269\u4f59\u8d44\u91d1\uff08account.cash\uff09\u80fd\u591f\u8d2d\u4e70\u7684\u80a1\u7968s\u7684\u6570\u91cf\uff08amount\uff09\u8d85\u8fc7100\u80a1\uff0c\u5219amount\u80a1\u7684\u80a1\u7968s\n            order(s, amount)                                                    #\u4e70\u5165\u6570\u91cf\u4e3aamount\u7684\u80a1\u7968s\n        elif MA5 < MA20 and s in account.security_position:                     #\u201c\u6b7b\u53c9\u201d\u65f6\u5356\u51fa\uff1a \u77ed\u671f\u5747\u7ebf\uff085\u65e5\uff09\u7531\u4e0a\u5411\u4e0b\u7a7f\u7834\u4e2d\u671f\u5747\u7ebf\uff0820\u65e5\uff09\u610f\u5473\u7740\u8fd1\u671f\u5356\u76d8\u8f83\u5f3a\u52bf\u53ef\u4ee5\u4f5c\u4e3a\u5356\u51fa\u4fe1\u53f7\u4fd7\u79f0\u201c\u6b7b\u53c9\u201d\n            order_to(s, 0)                                                      # \u542b\u4e49\u4e3a\u5356\u51fa\u4e00\u5b9a\u91cf\u6570\u91cf\u7684\u80a1\u7968\uff0c\u4f7f\u5176\u4ea4\u6613\u540e\u80a1\u7968\u7684\u6570\u91cf\u4e3a0",
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "\u5f00\u59cb\u52a0\u8f7d\u6570\u636e"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "\u5f00\u59cb\u8fdb\u884c\u56de\u6d4b\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "Warning: account.referencePrice is deprecated, please use account.reference_price instead.\n"
      },
      {
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 1,
       "text": "'{\"information\": -0.02806, \"benchmark_cumulative_return\": {\"1445299200000\": -0.0624945065, \"1461801600000\": 0.0553748791, \"1455753600000\": 0.0878087369, \"1439424000000\": -0.0890392898, \"1462406400000\": 0.0648677156, \"1449446400000\": 0.146787378, \"1467072000000\": 0.0201283291, \"1463443200000\": 0.0170519469, \"1446422400000\": -0.0324338578, \"1459468800000\": 0.0718994463, \"1440720000000\": -0.1604113562, \"1447718400000\": 0.028302716, \"1464307200000\": 0.0459699394, \"1450656000000\": 0.1285048783, \"1465171200000\": 0.0624945065, \"1465948800000\": 0.0459699394, \"1459382400000\": 0.0571328118, \"1464048000000\": 0.0348070669, \"1456963200000\": 0.0878087369, \"1449187200000\": 0.1031906478, \"1439510400000\": -0.0866660807, \"1451952000000\": 0.0589786411, \"1444867200000\": -0.0624945065, \"1453161600000\": 0.047727872, \"1451433600000\": 0.0949283642, \"1461196800000\": 0.0683835809, \"1463529600000\": 0.0353344467, \"1461542400000\": 0.0542322229, \"1450828800000\": 0.113210864, \"1444694400000\": -0.0583633647, \"1463011200000\": 0.0265447833, \"1454284800000\": -0.0271600598, \"1453334400000\": -0.0224136416, \"1445212800000\": -0.0624945065, \"1437696000000\": -0.0483431485, \"1442448000000\": -0.1090797222, \"1446768000000\": 0.0542322229, \"1450742400000\": 0.1143535203, \"1465344000000\": 0.0607365738, \"1458172800000\": 0.0435967302, \"1441843200000\": -0.1008174387, \"1456704000000\": 0.0878087369, \"1442534400000\": -0.1138261405, \"1438560000000\": -0.0831502153, \"1462320000000\": 0.0660103718, \"1450396800000\": 0.1090797222, \"1450310400000\": 0.090181946, \"1458777600000\": 0.0448272831, \"1442880000000\": -0.1125955876, \"1449532800000\": 0.1851103103, \"1463961600000\": 0.0348070669, \"1463702400000\": 0.0288300958, \"1438646400000\": -0.0790190736, \"1461628800000\": 0.056605432, \"1452816000000\": 0.0365649996, \"1445385600000\": -0.0624945065, \"1453852800000\": -0.0165245671, \"1465862400000\": 0.0489584249, \"1449014400000\": 0.1703436758, \"1461888000000\": 0.0512437374, \"1461283200000\": 0.0754153116, \"1457913600000\": -0.0058890744, \"1441756800000\": -0.1061791333, \"1451347200000\": 0.1049485805, \"1436400000000\": -0.0006152764, \"1442275200000\": -0.0884240134, \"1440547200000\": -0.2323108025, \"1436918400000\": 0.0065043509, \"1466121600000\": 0.047727872, \"1456272000000\": 0.0878087369, \"1435795200000\": -0.0348070669, \"1462492800000\": 0.0453546629, \"1448582400000\": 0.0925551551, \"1439251200000\": -0.0820075591, \"1456790400000\": 0.0878087369, \"1446076800000\": -0.0217983651, \"1462233600000\": 0.0683835809, \"1449619200000\": 0.1338665729, \"1466380800000\": 0.0524742902, \"1456444800000\": 0.0878087369, \"1450051200000\": 0.0878087369, \"1437523200000\": -0.0472004922, \"1453680000000\": 0.0041311418, \"1447027200000\": 0.0701415136, \"1447286400000\": 0.0235562978, \"1437091200000\": 0.0035158653, \"1453939200000\": -0.0224136416, \"1464134400000\": 0.0418387976, \"1452729600000\": 0.056605432, \"1443571200000\": -0.0195130527, \"1460937600000\": 0.0501010811, \"1460678400000\": 0.0548474993, \"1462752000000\": 0.0324338578, \"1441670400000\": -0.1120682078, \"1452038400000\": 0.0672409247, \"1451865600000\": 0.0494858047, \"1452643200000\": 0.0253142305, \"1467158400000\": 0.0348070669, \"1444262400000\": -0.0642524391, \"1461110400000\": 0.0589786411, \"1445558400000\": -0.0624945065, \"1441065600000\": -0.0961589171, \"1438819200000\": -0.0931704316, \"1464652800000\": 0.0784037971, \"1454371200000\": -0.0117781489, \"1438128000000\": -0.0984442296, \"1464566400000\": 0.0583633647, \"1447200000000\": 0.0453546629, \"1450137600000\": 0.0795464534, \"1464912000000\": 0.06187923, \"1461024000000\": 0.0553748791, \"1436832000000\": -0.0123934253, \"1462924800000\": 0.0288300958, \"1437004800000\": 4.440892099e-16, \"1441152000000\": -0.122088424, \"1438214400000\": -0.1214731476, \"1454025600000\": -0.0035158653, \"1451001600000\": 0.1391403709, \"1446508800000\": -0.0295332689, \"1446163200000\": -0.0336644107, \"1457395200000\": 0.0878087369, \"1467331200000\": 0.062846093, \"1444608000000\": -0.0530895667, \"1452556800000\": 0.0288300958, \"1445472000000\": -0.0624945065, \"1459296000000\": 0.0536169465, \"1458086400000\": 0.0631097829, \"1445904000000\": -0.0377955524, \"1455667200000\": 0.0878087369, \"1438905600000\": -0.0878966336, \"1437609600000\": -0.0312912015, \"1464825600000\": 0.0624945065, \"1458604800000\": 0.0701415136, \"1449100800000\": 0.1350092291, \"1456876800000\": 0.0878087369, \"1447113600000\": 0.0831502153, \"1466553600000\": 0.0548474993, \"1437436800000\": -0.0341917905, \"1439769600000\": -0.0966862969, \"1439337600000\": -0.0925551551, \"1449792000000\": 0.0966862969, \"1464220800000\": 0.0435967302, \"1446595200000\": -0.0071196273, \"1447977600000\": 0.0890392898, \"1459814400000\": 0.0712841698, \"1448323200000\": 0.1232310802, \"1448409600000\": 0.1597960798, \"1450915200000\": 0.1226158038, \"1457568000000\": 0.0878087369, \"1447372800000\": 0.0365649996, \"1466467200000\": 0.0483431485, \"1452211200000\": 0.0312033049, \"1454630400000\": 0.0836775951, \"1444780800000\": -0.0624945065, \"1456185600000\": 0.0878087369, \"1441584000000\": -0.1450294454, \"1445817600000\": -0.0400808649, \"1442188800000\": -0.0607365738, \"1438041600000\": -0.1014327151, \"1453766400000\": -0.0176672233, \"1458259200000\": 0.0518590138, \"1453075200000\": 0.042454074, \"1440979200000\": -0.1179572822, \"1436227200000\": 0.0359497231, \"1460073600000\": 0.0377076558, \"1436745600000\": 0.0046585216, \"1443139200000\": -0.0807770062, \"1463097600000\": 0.0165245671, \"1458864000000\": 0.0459699394, \"1451520000000\": 0.0772611409, \"1440028800000\": -0.1344818493, \"1442361600000\": -0.0902698427, \"1466726400000\": 0.0201283291, \"1458691200000\": 0.0689988573, \"1442793600000\": -0.1173420058, \"1465257600000\": 0.0624945065, \"1457654400000\": 0.0006152764, \"1447891200000\": 0.0553748791, \"1457481600000\": 0.0878087369, \"1456099200000\": 0.0878087369, \"1459123200000\": 0.0288300958, \"1445990400000\": -0.0383229322, \"1435708800000\": -0.0377955524, \"1452124800000\": 0.0324338578, \"1460332800000\": 0.0418387976, \"1444348800000\": -0.0624945065, \"1447632000000\": 0.0270721631, \"1459900800000\": 0.0589786411, \"1457308800000\": 0.0878087369, \"1459987200000\": 0.0429814538, \"1454457600000\": -0.0206557089, \"1455840000000\": 0.0878087369, \"1448496000000\": 0.1420409598, \"1437955200000\": -0.1208578711, \"1454544000000\": 0.0200404325, \"1455494400000\": 0.0878087369, \"1440460800000\": -0.2694910785, \"1450224000000\": 0.0718994463, \"1439856000000\": -0.1232310802, \"1453248000000\": 0.0170519469, \"1448841600000\": 0.0995868858, \"1457049600000\": 0.0878087369, \"1460505600000\": 0.0459699394, \"1455580800000\": 0.0878087369, \"1448236800000\": 0.1237584601, \"1460592000000\": 0.0494858047, \"1449705600000\": 0.1361518854, \"1436140800000\": 0.0152940142, \"1447804800000\": 0.0253142305, \"1443398400000\": -0.0613518502, \"1465776000000\": 0.0483431485, \"1456358400000\": 0.0878087369, \"1467244800000\": 0.0394655885, \"1446681600000\": 0.0442120067, \"1437350400000\": -0.0165245671, \"1435881600000\": -0.0642524391, \"1460419200000\": 0.0389382087, \"1439942400000\": -0.1155840731, \"1443052800000\": -0.0996747825, \"1463616000000\": 0.0229410214, \"1453420800000\": 0.0035158653, \"1458518400000\": 0.0648677156, \"1436313600000\": -0.0595939176, \"1440115200000\": -0.1615540125, \"1466035200000\": 0.0494858047, \"1459209600000\": 0.0288300958, \"1466640000000\": 0.0494858047, \"1436486400000\": 0.0188098796, \"1443484800000\": -0.0583633647, \"1462838400000\": 0.0306759251, \"1444953600000\": -0.0624945065, \"1439164800000\": -0.0696141338, \"1463356800000\": 0.019425156, \"1440374400000\": -0.2411883625, \"1442966400000\": -0.1185725587, \"1440633600000\": -0.1757053705, \"1464739200000\": 0.0725147227, \"1461715200000\": 0.0530895667, \"1438732800000\": -0.0973015733, \"1466985600000\": 0.022062055, \"1451260800000\": 0.1025753714, \"1441929600000\": -0.0825349389, \"1438300800000\": -0.1114529314, \"1452470400000\": 0.005273798, \"1448928000000\": 0.1002021623, \"1458000000000\": 0.0035158653}, \"benchmark_annualized_return\": 0.0639, \"turnover_rate\": 7.86595, \"max_drawdown\": 0.17464, \"beta\": 0.31769, \"sharpe\": 0.34266, \"alpha\": 0.05973, \"volatility\": 0.20007, \"annualized_return\": 0.10468, \"cumulative_return\": {\"1445299200000\": 0.0466285362, \"1461801600000\": 0.1274169478, \"1455753600000\": 0.1877007038, \"1439424000000\": -0.0438331078, \"1462406400000\": 0.1299086299, \"1449446400000\": 0.2799665362, \"1467072000000\": 0.1029246589, \"1463443200000\": 0.0981196951, \"1446422400000\": 0.0801445362, \"1459468800000\": 0.1468582373, \"1440720000000\": -0.0438331078, \"1447718400000\": 0.1478625362, \"1464307200000\": 0.0981196951, \"1450656000000\": 0.2079664458, \"1465171200000\": 0.108803996, \"1465948800000\": 0.091695996, \"1459382400000\": 0.1468582373, \"1464048000000\": 0.0981196951, \"1456963200000\": 0.1877007038, \"1449187200000\": 0.2313585362, \"1439510400000\": -0.0438331078, \"1451952000000\": 0.1877007038, \"1444867200000\": 0.0466285362, \"1453161600000\": 0.1877007038, \"1451433600000\": 0.1877007038, \"1461196800000\": 0.1411809478, \"1463529600000\": 0.0981196951, \"1461542400000\": 0.1262079478, \"1450828800000\": 0.2079664458, \"1444694400000\": 0.0512345362, \"1463011200000\": 0.0981196951, \"1454284800000\": 0.1877007038, \"1453334400000\": 0.1877007038, \"1445212800000\": 0.0466285362, \"1437696000000\": -0.0438331078, \"1442448000000\": -0.0053114638, \"1446768000000\": 0.1767725362, \"1450742400000\": 0.2079664458, \"1465344000000\": 0.106983996, \"1458172800000\": 0.1468582373, \"1441843200000\": 0.0039005362, \"1456704000000\": 0.1877007038, \"1442534400000\": -0.0106034638, \"1438560000000\": -0.0438331078, \"1462320000000\": 0.1311046299, \"1450396800000\": 0.2079664458, \"1450310400000\": 0.2079664458, \"1458777600000\": 0.1468582373, \"1442880000000\": -0.0092314638, \"1449532800000\": 0.3226945362, \"1463961600000\": 0.0981196951, \"1463702400000\": 0.0981196951, \"1438646400000\": -0.0438331078, \"1461628800000\": 0.1287189478, \"1452816000000\": 0.1877007038, \"1445385600000\": 0.0466285362, \"1453852800000\": 0.1877007038, \"1465862400000\": 0.094789996, \"1449014400000\": 0.3062305362, \"1461888000000\": 0.1230459478, \"1461283200000\": 0.1486209478, \"1457913600000\": 0.1468582373, \"1441756800000\": -0.0020774638, \"1451347200000\": 0.189934642, \"1436400000000\": 0.0, \"1442275200000\": 0.0177185362, \"1440547200000\": -0.0438331078, \"1436918400000\": 0.0043499574, \"1466121600000\": 0.093515996, \"1456272000000\": 0.1877007038, \"1435795200000\": 0.0, \"1462492800000\": 0.1094846299, \"1448582400000\": 0.2195005362, \"1439251200000\": -0.0438331078, \"1456790400000\": 0.1877007038, \"1446076800000\": 0.0920025362, \"1462233600000\": 0.1302430039, \"1449619200000\": 0.2655605362, \"1466380800000\": 0.1029246589, \"1456444800000\": 0.1877007038, \"1450051200000\": 0.2142085362, \"1437523200000\": -0.0481960426, \"1453680000000\": 0.1877007038, \"1447027200000\": 0.1945105362, \"1447286400000\": 0.1425705362, \"1437091200000\": 0.0014259574, \"1453939200000\": 0.1877007038, \"1464134400000\": 0.0981196951, \"1452729600000\": 0.1877007038, \"1443571200000\": 0.0945505362, \"1460937600000\": 0.1271937757, \"1460678400000\": 0.1271937757, \"1462752000000\": 0.0959606299, \"1441670400000\": -0.0086434638, \"1452038400000\": 0.1877007038, \"1451865600000\": 0.1877007038, \"1452643200000\": 0.1877007038, \"1467158400000\": 0.1029246589, \"1444262400000\": 0.0446685362, \"1461110400000\": 0.1312299478, \"1445558400000\": 0.0466285362, \"1441065600000\": -0.0438331078, \"1438819200000\": -0.0438331078, \"1464652800000\": 0.125274996, \"1454371200000\": 0.1877007038, \"1438128000000\": -0.0438331078, \"1464566400000\": 0.104526996, \"1447200000000\": 0.1668745362, \"1450137600000\": 0.2049965362, \"1464912000000\": 0.108166996, \"1461024000000\": 0.1271937757, \"1436832000000\": -0.0141400426, \"1462924800000\": 0.0981196951, \"1437004800000\": -0.0020140426, \"1441152000000\": -0.0438331078, \"1438214400000\": -0.0438331078, \"1454025600000\": 0.1877007038, \"1451001600000\": 0.226500642, \"1446508800000\": 0.0833785362, \"1446163200000\": 0.0787725362, \"1457395200000\": 0.1877007038, \"1467331200000\": 0.1029246589, \"1444608000000\": 0.0571145362, \"1452556800000\": 0.1877007038, \"1445472000000\": 0.0466285362, \"1459296000000\": 0.1468582373, \"1458086400000\": 0.1468582373, \"1445904000000\": 0.0741665362, \"1455667200000\": 0.1877007038, \"1438905600000\": -0.0438331078, \"1437609600000\": -0.0438331078, \"1464825600000\": 0.108803996, \"1458604800000\": 0.1468582373, \"1449100800000\": 0.2668345362, \"1456876800000\": 0.1877007038, \"1447113600000\": 0.2090145362, \"1466553600000\": 0.1029246589, \"1437436800000\": -0.0354680426, \"1439769600000\": -0.0438331078, \"1439337600000\": -0.0438331078, \"1449792000000\": 0.2241065362, \"1464220800000\": 0.0981196951, \"1446595200000\": 0.1083685362, \"1447977600000\": 0.2155805362, \"1459814400000\": 0.1468582373, \"1448323200000\": 0.2537025362, \"1448409600000\": 0.2944705362, \"1450915200000\": 0.2079664458, \"1457568000000\": 0.1877007038, \"1447372800000\": 0.1570745362, \"1466467200000\": 0.1029246589, \"1452211200000\": 0.1877007038, \"1454630400000\": 0.1877007038, \"1444780800000\": 0.0466285362, \"1456185600000\": 0.1877007038, \"1441584000000\": -0.0438331078, \"1445817600000\": 0.0716185362, \"1442188800000\": 0.0485885362, \"1438041600000\": -0.0438331078, \"1453766400000\": 0.1877007038, \"1458259200000\": 0.1468582373, \"1453075200000\": 0.1877007038, \"1440979200000\": -0.0438331078, \"1436227200000\": 0.0, \"1460073600000\": 0.1193511583, \"1436745600000\": 0.0025439574, \"1443139200000\": 0.0262445362, \"1463097600000\": 0.0981196951, \"1458864000000\": 0.1468582373, \"1451520000000\": 0.1877007038, \"1440028800000\": -0.0438331078, \"1442361600000\": 0.0156605362, \"1466726400000\": 0.1029246589, \"1458691200000\": 0.1468582373, \"1442793600000\": -0.0145234638, \"1465257600000\": 0.108803996, \"1457654400000\": 0.1529759428, \"1447891200000\": 0.1780465362, \"1457481600000\": 0.1877007038, \"1456099200000\": 0.1877007038, \"1459123200000\": 0.1468582373, \"1445990400000\": 0.0735785362, \"1435708800000\": 0.0, \"1452124800000\": 0.1877007038, \"1460332800000\": 0.1237691583, \"1444348800000\": 0.0466285362, \"1447632000000\": 0.1464905362, \"1459900800000\": 0.1420991583, \"1457308800000\": 0.1877007038, \"1459987200000\": 0.1249911583, \"1454457600000\": 0.1877007038, \"1455840000000\": 0.1877007038, \"1448496000000\": 0.2746745362, \"1437955200000\": -0.0438331078, \"1454544000000\": 0.1877007038, \"1455494400000\": 0.1877007038, \"1440460800000\": -0.0438331078, \"1450224000000\": 0.2079664458, \"1439856000000\": -0.0438331078, \"1453248000000\": 0.1877007038, \"1448841600000\": 0.2273405362, \"1457049600000\": 0.1877007038, \"1460505600000\": 0.1271937757, \"1455580800000\": 0.1877007038, \"1448236800000\": 0.2542905362, \"1460592000000\": 0.1271937757, \"1449705600000\": 0.2681085362, \"1436140800000\": 0.0, \"1447804800000\": 0.1445305362, \"1443398400000\": 0.0479025362, \"1465776000000\": 0.094152996, \"1456358400000\": 0.1877007038, \"1467244800000\": 0.1029246589, \"1446681600000\": 0.1656005362, \"1437350400000\": -0.0181820426, \"1435881600000\": 0.0, \"1460419200000\": 0.1206671583, \"1439942400000\": -0.0438331078, \"1443052800000\": 0.0051745362, \"1463616000000\": 0.0981196951, \"1453420800000\": 0.1877007038, \"1458518400000\": 0.1468582373, \"1436313600000\": 0.0, \"1440115200000\": -0.0438331078, \"1466035200000\": 0.095335996, \"1459209600000\": 0.1468582373, \"1466640000000\": 0.1029246589, \"1436486400000\": 0.0, \"1443484800000\": 0.0512345362, \"1462838400000\": 0.0941206299, \"1444953600000\": 0.0466285362, \"1439164800000\": -0.0438331078, \"1463356800000\": 0.0981196951, \"1440374400000\": -0.0438331078, \"1442966400000\": -0.0158954638, \"1440633600000\": -0.0438331078, \"1464739200000\": 0.119177996, \"1461715200000\": 0.1249989478, \"1438732800000\": -0.0438331078, \"1466985600000\": 0.1029246589, \"1451260800000\": 0.187396642, \"1441929600000\": 0.0242845362, \"1438300800000\": -0.0438331078, \"1452470400000\": 0.1877007038, \"1448928000000\": 0.2280265362, \"1458000000000\": 0.1468582373}}'"
      }
     ],
     "trading_days": ""
    },
    {
     "cell_type": "markdown",
     "id": "7D5AA673151D4B5E8806414E4E31BC3C",
     "metadata": {},
     "source": [
      "\u89c4\u8303\u5316\u7684\u62e9\u65f6\u7b56\u7565"
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "50F7CBE7FA8945D5B1FF5486091A7E39",
     "input": [
      "#\u83b7\u53d6\u6570\u636e\u7684\u793a\u4f8b\u4ee3\u7801\n",
      "universe = set_universe('HS300')\n",
      "#\u83b7\u53d62017\u5e746\u670827\u65e5\uff08\u7531tradeData\u7ed9\u51fa\uff09\u7684\u6caa\u6df1300\u6210\u4efd\u80a1\uff08\u7531universe\u7ed9\u51fa\uff09\u7684\u80a1\u7968ID\uff0c\u4ea4\u6613\u65e5\u4ee5\u53caPE\u503c\uff08\u7531field\u7ed9\u51fa\uff09\uff0c\u5e76\u4ee5dataframe\u5f62\u5f0f\u8fd4\u56de\u4e0a\u8ff0\u6570\u636e\uff08pandas\u6307\u5b9a\u8fd4\u56de\u7c7b\u578b\uff09\n",
      "data = DataAPI.MktStockFactorsOneDayGet(tradeDate=u\"20170627\",secID=universe,field=u\"secID,tradeDate,pe\",pandas=\"1\") \n",
      "data"
     ],
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "html": [
        "<div style=\"max-width:1500px;overflow:auto;\">\n",
        "<table border=\"1\" class=\"dataframe\">\n",
        "  <thead>\n",
        "    <tr style=\"text-align: right;\">\n",
        "      <th></th>\n",
        "      <th>secID</th>\n",
        "      <th>tradeDate</th>\n",
        "      <th>PE</th>\n",
        "    </tr>\n",
        "  </thead>\n",
        "  <tbody>\n",
        "    <tr>\n",
        "      <th>0</th>\n",
        "      <td>000001.XSHE</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>7.0715</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>1</th>\n",
        "      <td>000002.XSHE</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>13.4998</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>2</th>\n",
        "      <td>000009.XSHE</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>73.0925</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>3</th>\n",
        "      <td>000060.XSHE</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>41.2825</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>4</th>\n",
        "      <td>000063.XSHE</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>-47.9169</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>5</th>\n",
        "      <td>000069.XSHE</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>11.7415</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>6</th>\n",
        "      <td>000100.XSHE</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>23.4121</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>7</th>\n",
        "      <td>000157.XSHE</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>-183.0734</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>8</th>\n",
        "      <td>000402.XSHE</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>13.8786</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>9</th>\n",
        "      <td>000423.XSHE</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>24.7910</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>10</th>\n",
        "      <td>000425.XSHE</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>65.1987</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>11</th>\n",
        "      <td>000538.XSHE</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>33.1736</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>12</th>\n",
        "      <td>000568.XSHE</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>34.0623</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>13</th>\n",
        "      <td>000623.XSHE</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>15.3396</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>14</th>\n",
        "      <td>000625.XSHE</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>6.9496</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>15</th>\n",
        "      <td>000630.XSHE</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>71.1039</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>16</th>\n",
        "      <td>000651.XSHE</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>15.3131</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>17</th>\n",
        "      <td>000686.XSHE</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>21.3779</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>18</th>\n",
        "      <td>000709.XSHE</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>21.3091</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>19</th>\n",
        "      <td>000728.XSHE</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>26.2473</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>20</th>\n",
        "      <td>000768.XSHE</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>134.8468</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>21</th>\n",
        "      <td>000783.XSHE</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>24.7166</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>22</th>\n",
        "      <td>000792.XSHE</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>-442.0601</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>23</th>\n",
        "      <td>000858.XSHE</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>29.0289</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>24</th>\n",
        "      <td>000876.XSHE</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>14.1883</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>25</th>\n",
        "      <td>000895.XSHE</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>18.3260</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>26</th>\n",
        "      <td>600000.XSHG</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>6.6541</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>27</th>\n",
        "      <td>600009.XSHG</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>24.7842</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>28</th>\n",
        "      <td>600010.XSHG</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>119.2748</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>29</th>\n",
        "      <td>600015.XSHG</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>6.0179</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>...</th>\n",
        "      <td>...</td>\n",
        "      <td>...</td>\n",
        "      <td>...</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>270</th>\n",
        "      <td>601608.XSHG</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>-15.1062</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>271</th>\n",
        "      <td>002714.XSHE</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>11.5627</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>272</th>\n",
        "      <td>600909.XSHG</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>60.3859</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>273</th>\n",
        "      <td>002739.XSHE</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>45.3706</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>274</th>\n",
        "      <td>601211.XSHG</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>17.7756</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>275</th>\n",
        "      <td>600958.XSHG</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>31.7229</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>276</th>\n",
        "      <td>601198.XSHG</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>34.7219</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>277</th>\n",
        "      <td>601021.XSHG</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>30.5218</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>278</th>\n",
        "      <td>600959.XSHG</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>47.9603</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>279</th>\n",
        "      <td>601985.XSHG</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>26.0322</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>280</th>\n",
        "      <td>603160.XSHG</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>47.7035</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>281</th>\n",
        "      <td>002797.XSHE</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>61.2666</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>282</th>\n",
        "      <td>601966.XSHG</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>26.8919</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>283</th>\n",
        "      <td>601611.XSHG</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>38.8579</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>284</th>\n",
        "      <td>601127.XSHG</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>29.2501</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>285</th>\n",
        "      <td>600977.XSHG</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>38.8565</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>286</th>\n",
        "      <td>603858.XSHG</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>27.5581</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>287</th>\n",
        "      <td>002736.XSHE</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>22.9563</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>288</th>\n",
        "      <td>601163.XSHG</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>25.8756</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>289</th>\n",
        "      <td>601229.XSHG</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>10.5960</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>290</th>\n",
        "      <td>600919.XSHG</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>9.8820</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>291</th>\n",
        "      <td>601997.XSHG</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>9.6768</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>292</th>\n",
        "      <td>600926.XSHG</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>13.3301</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>293</th>\n",
        "      <td>002839.XSHE</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>40.9336</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>294</th>\n",
        "      <td>601881.XSHG</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>23.2835</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>295</th>\n",
        "      <td>002831.XSHE</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>32.3759</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>296</th>\n",
        "      <td>002841.XSHE</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>39.5513</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>297</th>\n",
        "      <td>601155.XSHG</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>12.8493</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>298</th>\n",
        "      <td>001979.XSHE</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>16.0086</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>299</th>\n",
        "      <td>601375.XSHG</td>\n",
        "      <td>2017-06-27</td>\n",
        "      <td>57.7884</td>\n",
        "    </tr>\n",
        "  </tbody>\n",
        "</table>\n",
        "<p>300 rows \u00d7 3 columns</p>\n",
        "</div>"
       ],
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 6,
       "text": [
        "           secID   tradeDate        PE\n",
        "0    000001.XSHE  2017-06-27    7.0715\n",
        "1    000002.XSHE  2017-06-27   13.4998\n",
        "2    000009.XSHE  2017-06-27   73.0925\n",
        "3    000060.XSHE  2017-06-27   41.2825\n",
        "4    000063.XSHE  2017-06-27  -47.9169\n",
        "5    000069.XSHE  2017-06-27   11.7415\n",
        "6    000100.XSHE  2017-06-27   23.4121\n",
        "7    000157.XSHE  2017-06-27 -183.0734\n",
        "8    000402.XSHE  2017-06-27   13.8786\n",
        "9    000423.XSHE  2017-06-27   24.7910\n",
        "10   000425.XSHE  2017-06-27   65.1987\n",
        "11   000538.XSHE  2017-06-27   33.1736\n",
        "12   000568.XSHE  2017-06-27   34.0623\n",
        "13   000623.XSHE  2017-06-27   15.3396\n",
        "14   000625.XSHE  2017-06-27    6.9496\n",
        "15   000630.XSHE  2017-06-27   71.1039\n",
        "16   000651.XSHE  2017-06-27   15.3131\n",
        "17   000686.XSHE  2017-06-27   21.3779\n",
        "18   000709.XSHE  2017-06-27   21.3091\n",
        "19   000728.XSHE  2017-06-27   26.2473\n",
        "20   000768.XSHE  2017-06-27  134.8468\n",
        "21   000783.XSHE  2017-06-27   24.7166\n",
        "22   000792.XSHE  2017-06-27 -442.0601\n",
        "23   000858.XSHE  2017-06-27   29.0289\n",
        "24   000876.XSHE  2017-06-27   14.1883\n",
        "25   000895.XSHE  2017-06-27   18.3260\n",
        "26   600000.XSHG  2017-06-27    6.6541\n",
        "27   600009.XSHG  2017-06-27   24.7842\n",
        "28   600010.XSHG  2017-06-27  119.2748\n",
        "29   600015.XSHG  2017-06-27    6.0179\n",
        "..           ...         ...       ...\n",
        "270  601608.XSHG  2017-06-27  -15.1062\n",
        "271  002714.XSHE  2017-06-27   11.5627\n",
        "272  600909.XSHG  2017-06-27   60.3859\n",
        "273  002739.XSHE  2017-06-27   45.3706\n",
        "274  601211.XSHG  2017-06-27   17.7756\n",
        "275  600958.XSHG  2017-06-27   31.7229\n",
        "276  601198.XSHG  2017-06-27   34.7219\n",
        "277  601021.XSHG  2017-06-27   30.5218\n",
        "278  600959.XSHG  2017-06-27   47.9603\n",
        "279  601985.XSHG  2017-06-27   26.0322\n",
        "280  603160.XSHG  2017-06-27   47.7035\n",
        "281  002797.XSHE  2017-06-27   61.2666\n",
        "282  601966.XSHG  2017-06-27   26.8919\n",
        "283  601611.XSHG  2017-06-27   38.8579\n",
        "284  601127.XSHG  2017-06-27   29.2501\n",
        "285  600977.XSHG  2017-06-27   38.8565\n",
        "286  603858.XSHG  2017-06-27   27.5581\n",
        "287  002736.XSHE  2017-06-27   22.9563\n",
        "288  601163.XSHG  2017-06-27   25.8756\n",
        "289  601229.XSHG  2017-06-27   10.5960\n",
        "290  600919.XSHG  2017-06-27    9.8820\n",
        "291  601997.XSHG  2017-06-27    9.6768\n",
        "292  600926.XSHG  2017-06-27   13.3301\n",
        "293  002839.XSHE  2017-06-27   40.9336\n",
        "294  601881.XSHG  2017-06-27   23.2835\n",
        "295  002831.XSHE  2017-06-27   32.3759\n",
        "296  002841.XSHE  2017-06-27   39.5513\n",
        "297  601155.XSHG  2017-06-27   12.8493\n",
        "298  001979.XSHE  2017-06-27   16.0086\n",
        "299  601375.XSHG  2017-06-27   57.7884\n",
        "\n",
        "[300 rows x 3 columns]"
       ]
      }
     ]
    },
    {
     "cell_type": "markdown",
     "id": "FC1A3F679EBD4290821692C269E52890",
     "metadata": {},
     "source": [
      "\u7b80\u5355\u9009\u80a1\u52a0\u62e9\u65f6\u7b56\u7565\u4e3e\u4f8b\uff1a\u4ef7\u503c\u9009\u80a1+\u53cc\u5747\u7ebf\u62e9\u65f6"
     ]
    },
    {
     "cell_type": "markdown",
     "id": "A078C9BEC19C4572819CB3FCBB3A27BB",
     "metadata": {},
     "source": [
      "\u4ef7\u503c\u6548\u5e94\uff1a\u4f4e\u5e02\u51c0\u7387\u80a1\u8f83\u9ad8\u5e02\u51c0\u7387\u80a1\u80fd\u83b7\u5f97\u8d85\u989d\u6536\u76ca\uff1b\u4f4e\u5e02 \u4ef7/\u8d26\u9762\u4ef7\u683c\u6bd4\u80a1\u7968\u7684\u6536\u76ca\u9ad8\u4e8e\u9ad8\u5e02\u4ef7/\u8d26\u9762\u4ef7\u683c\u6bd4\u7684\u80a1\u7968\u3002"
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "BCD59292283B460F962BF6B07CC3DC14",
     "input": [
      "#\u901a\u8fc7PE\u786e\u5b9a\u4ef7\u503c\u7c7b\u80a1\u7968\uff1a\u4ef7\u503c\u7c7b\u80a1\u7968\u7684PE\u8f83\u4f4e\uff0c\u5728\u8fd9\u91cc\u6211\u4eec\u9009\u62e9PE\u6700\u4f4e\u768410\u53ea\u80a1\u7968\n",
      "def stock_selection_based_on_PE(account):\n",
      "   \n",
      "    #\u4f7f\u7528\u6570\u636eAPI\u83b7\u53d6PE\u6570\u636e\uff0c\u8fd4\u56de\u7684\u6570\u636e\u7c7b\u578b\u4e3adataframe\n",
      "    #\u6ce8\uff1atradeData\u4f7f\u7528previous_data\u7684\u539f\u56e0\u4e3a\u6ce8\u610f\u6570\u636e\u7684\u53ef\u83b7\u5f97\u6027\uff0c\u5728\u9009\u80a1\u51b3\u7b56\u7684\u5f53\u671f\u53ea\u80fd\u57fa\u4e8e\u4e0a\u4e00\u671f\u6570\u636e\u8fdb\u884c\u51b3\u7b56\n",
      "    data = DataAPI.MktStockFactorsOneDayGet(tradeDate=account.previous_date,secID=universe,field=u\"secID,tradeDate,pe\",pandas=\"1\") \n",
      "    \n",
      "    #\u57fa\u672c\u6570\u636e\u7ed3\u6784\u7684\u6570\u636e\u5904\u7406\n",
      "    data = data.set_index('secID')   #\u4e3adatafrmae\u8bbe\u7f6eindex\n",
      "    data = data.dropna()             #\u53bb\u6389data\u4e2d\u7684\u7f3a\u5931\u6570\u636e\n",
      "    \n",
      "    #\u57fa\u4e8e\u903b\u8f91\u7684\u6570\u636e\u5904\u7406\n",
      "    data = data[data['PE']>0]        # \u53d6pe\u5927\u4e8e0\u7684\u80a1\u7968\uff08PE\u5c0f\u4e8e0\uff0c\u4ee3\u8868\u80a1\u7968\u51fa\u73b0\u4e8f\u635f\uff0c\u5728\u9009\u62e9\u65f6\u5e94\u6392\u9664\u4e8f\u635f\u516c\u53f8\uff09\n",
      "    data = data.sort('PE')           # \u4f7f\u7528sort\u51fd\u6570\u6309\u7167Pe\u5bf9\u80a1\u7968\u8fdb\u884c\u6392\u5e8f\n",
      "    \n",
      "    #\u57fa\u4e8e\u7b56\u7565\u7684\u6570\u636e\u5904\u7406\n",
      "    univ = list(data.index[:10])     # \u53d6PE\u6700\u5c0f\u768410\u53ea\u80a1\u7968\n",
      "    \n",
      "    #\u8fd4\u56de\u6570\u636e\n",
      "    return univ\n",
      " "
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "A6B40E9DAD9F48179EE48346A68D7FD6",
     "input": [
      "def timing_based_on_double_MA(account,univ):\n",
      "   \n",
      "    hist1 = account.get_attribute_history('closePrice', period1)      #\u83b7\u53d6\u8fc7\u53bb5\u4e2a\u4ea4\u6613\u65e5\u7684\u6536\u76d8\u4ef7\n",
      "    hist2 = account.get_attribute_history('closePrice', period2)      #\u83b7\u53d6\u8fc7\u53bb20\u4e2a\u4ea4\u6613\u65e5\u7684\u6536\u76d8\u4ef7\n",
      "    \n",
      "    for s in account.universe:\n",
      "        MA5 = hist1[s].mean()                                       #\u8ba1\u7b97\u8fc7\u53bb5\u4e2a\u4ea4\u6613\u65e5\u7684\u5747\u4ef7\n",
      "        MA20 = hist2[s].mean()                                      #\u8ba1\u7b97\u8fc7\u53bb20\u4e2a\u4ea4\u6613\u65e5\u7684\u5747\u4ef7\n",
      "        \n",
      "       #\u80a1\u7968\u62e9\u65f6\u4ea4\u6613\u7684\u57fa\u672c\u539f\u5219\u4e3a\u5148\u5356\u51fa\u80a1\u7968\uff0c\u83b7\u53d6\u8d44\u91d1\u540e\u518d\u4e70\u5165\u80a1\u7968 \n",
      "        if s in account.avail_security_position:                    #\u83b7\u53d6\u9009\u80a1\u7ed3\u679c\uff08\u8fd9\u91cc\u662fPE\u6700\u5c0f\u768410\u53ea\u80a1\u7968\uff09\n",
      "            if s not in univ or MA5<MA20:                           #\u5982\u679c\u6301\u6709\u80a1\u7968\u4e0d\u5c5e\u4e8ePE\u6700\u5c0f\u768410\u53ea\u80a1\u7968\u6216\u6b7b\u53c9\uff08\u5356\u51fa\u6761\u4ef6\uff09\u5219\u5356\u51fa\u80a1\u7968\n",
      "                order_pct_to(s,0)\n",
      "        #\u4e70\u80a1\u7968\uff0c\u6bcf\u4e2a\u80a1\u7968\u4ed3\u4f4d\u8bbe\u7f6e\u4e3a10%       \n",
      "        if s in univ and s not in account.valid_secpos and MA5>MA20: #\u5982\u679c\u672a\u6301\u6709PE\u6700\u5c0f\u768410\u53ea\u80a1\u7968\u4e2d\u7684\u67d0\u53ea\u80a1\u7968\uff0c\u4e14\u91d1\u53c9\uff08\u4e70\u5165\u6761\u4ef6\uff09\u5219\u4e70\u8fdb\u80a1\u7968\n",
      "                                 #\u6ce8\uff1aaccount.valid_secpos\uff1a\u5f53\u524d\u4ea4\u6613\u65e5\u7684\u6709\u6548\u8bc1\u5238\u5934\u5bf8\uff0c\u5373\u5728account.secpos\u4e2d\u6301\u6709\u6570\u91cf\u5927\u4e8e0\u7684\u8bc1\u5238\u5934\u5bf8\u3002\u6570\u636e\u7c7b\u578b\u4e3a\u5b57\u5178\uff0c\u952e\u4e3a\u8bc1\u4e3a\u8bc1\u5238\u4ee3\u7801\uff0c\u503c\u4e3a\u5934\u5bf8\n",
      "            order_pct_to(s,0.1)                                      #\u4e70\u5165\u4ed3\u4f4d\u4e3a\u8d26\u6237\u603b\u4ef7\u503c\u768410%"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "97654CA7884E4EDC83B56419EFFC2AB4",
     "input": [
      "def stock_selection(account):\n",
      "    return stock_selection_based_on_PE(account)"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "E65D1862B6A2408B8387041E84FDC1E6",
     "input": [
      "def timing(account,univ):\n",
      "    timing_based_on_double_MA(account,univ)"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "strategy",
     "collapsed": false,
     "has_detail": true,
     "id": "A24E191114AF4DE3A3153789D118AE33",
     "input": "#\u91cf\u5316\u6295\u8d44\u7684\u6807\u51c6\u6a21\u677f1.0\n\n#\u56de\u6d4b\u53c2\u6570\u8bbe\u7f6e\nstart = '2016-06-01'               # \u56de\u6d4b\u5f00\u59cb\u65f6\u95f4\nend = '2017-06-01'                 # \u56de\u6d4b\u7ed3\u675f\u65f6\u95f4\nfreq = 'd'                         # \u7b56\u7565\u7c7b\u578b\uff0c'd'\u8868\u793a\u65e5\u95f4\u7b56\u7565\u4f7f\u7528\u65e5\u7ebf\u56de\u6d4b\uff0c'm'\u8868\u793a\u65e5\u5185\u7b56\u7565\u4f7f\u7528\u5206\u949f\u7ebf\u56de\u6d4b\nrefresh_rate = 1                   # \u8c03\u4ed3\u9891\u7387\uff0c\u8868\u793a\u6267\u884chandle_data\u7684\u65f6\u95f4\u95f4\u9694\uff0c\u82e5freq = 'd'\u65f6\u95f4\u95f4\u9694\u7684\u5355\u4f4d\u4e3a\u4ea4\u6613\u65e5\uff0c\u82e5freq = 'm'\u65f6\u95f4\u95f4\u9694\u4e3a\u5206\u949f\n\n#\u8d26\u6237\u53c2\u6570\u8bbe\u7f6e\ncapital_base = 100000              # \u8d77\u59cb\u8d44\u91d1\ncommission = Commission(buycost=0.0003, sellcost=0.0003, unit='perValue')  # \u624b\u7eed\u8d39\u6807\u51c6\uff1a \u4e70\u8fdb\u624b\u7eed\u8d39\u4e3a\u4e07\u5206\u4e4b\u4e09\uff1b\u5356\u51fa\u624b\u7eed\u8d39\u4e3a\u4e07\u5206\u4e4b\u4e09\uff1b\u6309\u80a1\u4ef7\u767e\u5206\u6bd4\u6536\u53d6\u6bcf\u80a1\u624b\u7eed\u8d39\uff1b\n\n#\u7b56\u7565\u53c2\u6570\u8bbe\u7f6e\nbenchmark = \"HS300\"                  # \u7b56\u7565\u7684benchmark\nuniverse = set_universe('HS300')     # \nperiod1 = 5                          # \u77ed\u671f\u5747\u7ebf\u9009\u62e95\u65e5\u5747\u7ebf\nperiod2 = 20                         # \u4e2d\u671f\u5747\u7ebf\u9009\u62e920\u65e5\u5747\u7ebf\n\n#\u8d26\u6237\u521d\u59cb\u5316\ndef initialize(account):                   # \u521d\u59cb\u5316\u865a\u62df\u8d26\u6237\u72b6\u6001\n    pass\n\ndef handle_data(account):                  # \u6bcf\u4e2a\u4ea4\u6613\u65e5\u7684\u4e70\u5165\u5356\u51fa\u6307\u4ee4\n    \n    univ = stock_selection(account)\n    timing(account,univ)\n",
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "\u5f00\u59cb\u52a0\u8f7d\u6570\u636e"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "\u5f00\u59cb\u8fdb\u884c\u56de\u6d4b\n"
      },
      {
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 18,
       "text": "'{\"information\": 0.73065, \"benchmark_cumulative_return\": {\"1470787200000\": 0.0232779944, \"1490659200000\": 0.0946258778, \"1468454400000\": 0.0338229912, \"1485302400000\": 0.0651017807, \"1468368000000\": 0.0357488106, \"1490054400000\": 0.0935335578, \"1495584000000\": 0.0802270023, \"1467072000000\": -0.0104617045, \"1487808000000\": 0.0958379081, \"1477440000000\": 0.0584434433, \"1478736000000\": 0.0697421724, \"1484611200000\": 0.049469327, \"1491782400000\": 0.1057714537, \"1480636800000\": 0.1133895556, \"1481760000000\": 0.0539109529, \"1468281600000\": 0.0326928659, \"1470960000000\": 0.0393347973, \"1496188800000\": 0.1019054453, \"1493683200000\": 0.0809871939, \"1479772800000\": 0.0942730221, \"1468800000000\": 0.0291718724, \"1465171200000\": 0.0029114451, \"1482364800000\": 0.0524085362, \"1488844800000\": 0.0897275963, \"1483401600000\": 0.0544766466, \"1486684800000\": 0.0769592625, \"1471824000000\": 0.0527628441, \"1483660800000\": 0.0561929732, \"1477958400000\": 0.0597849544, \"1487721600000\": 0.1010225394, \"1489536000000\": 0.0927838564, \"1469404800000\": 0.0193481114, \"1476748800000\": 0.0478842489, \"1472688000000\": 0.0416515226, \"1482278400000\": 0.0533121317, \"1478476800000\": 0.0590088214, \"1486425600000\": 0.0618776739, \"1473638400000\": 0.0293554941, \"1474243200000\": 0.0295195548, \"1470009600000\": 0.0022870682, \"1492560000000\": 0.0870756358, \"1473206400000\": 0.0540317899, \"1490918400000\": 0.0902837914, \"1494547200000\": 0.0679904314, \"1479340800000\": 0.0842309343, \"1465344000000\": -0.0017586037, \"1477267200000\": 0.0624749177, \"1474416000000\": 0.030627595, \"1476057600000\": 0.0392196393, \"1471219200000\": 0.0706293618, \"1465948800000\": -0.0167821401, \"1473292800000\": 0.0536364669, \"1485388800000\": 0.0689057787, \"1473811200000\": 0.0218232184, \"1466380800000\": -0.0179476016, \"1479945600000\": 0.1007016747, \"1491523200000\": 0.1096593873, \"1480032000000\": 0.1109737629, \"1481155200000\": 0.0948342988, \"1484265600000\": 0.0474362372, \"1467676800000\": 0.0119332021, \"1493337600000\": 0.0851439723, \"1489363200000\": 0.0910340868, \"1493942400000\": 0.0670981203, \"1494892800000\": 0.0816410086, \"1487894400000\": 0.0960044927, \"1467936000000\": 0.0071681874, \"1487030400000\": 0.0840003029, \"1483920000000\": 0.0613148197, \"1481587200000\": 0.0742929618, \"1490313600000\": 0.1008691846, \"1471478400000\": 0.0614990724, \"1474588800000\": 0.0334768864, \"1479859200000\": 0.0962811873, \"1488412800000\": 0.083776928, \"1486944000000\": 0.0841489039, \"1471996800000\": 0.0505757897, \"1467590400000\": 0.0110854503, \"1483488000000\": 0.0627064955, \"1480550400000\": 0.1247731546, \"1476403200000\": 0.0429990283, \"1478044800000\": 0.0516765734, \"1466121600000\": -0.0186786179, \"1492473600000\": 0.0923966301, \"1472169600000\": 0.0433908808, \"1478822400000\": 0.078137344, \"1491868800000\": 0.1096166725, \"1481673600000\": 0.0660612199, \"1485129600000\": 0.0613716099, \"1485216000000\": 0.0614883454, \"1482969600000\": 0.040448832, \"1493251200000\": 0.0873419252, \"1494201600000\": 0.0596095529, \"1478563200000\": 0.0635917919, \"1472428800000\": 0.0436088921, \"1474329600000\": 0.0277145724, \"1487203200000\": 0.0856185086, \"1473724800000\": 0.0286389909, \"1486598400000\": 0.0715342193, \"1493856000000\": 0.0739868187, \"1471910400000\": 0.0543513926, \"1482883200000\": 0.041749959, \"1482796800000\": 0.0463234645, \"1480291200000\": 0.115322316, \"1467849600000\": 0.0127443557, \"1489968000000\": 0.0882545211, \"1489104000000\": 0.0815040573, \"1490140800000\": 0.0883924453, \"1475020800000\": 0.0193496889, \"1496275200000\": 0.1034366492, \"1478217600000\": 0.058246255, \"1484870400000\": 0.0584715229, \"1487289600000\": 0.0794690746, \"1484092800000\": 0.0520371913, \"1482710400000\": 0.0482215197, \"1492646400000\": 0.0920197048, \"1495670400000\": 0.0996257222, \"1495065600000\": 0.0720076452, \"1494460800000\": 0.0589260524, \"1477612800000\": 0.0538137786, \"1474848000000\": 0.0160034831, \"1489017600000\": 0.0812049622, \"1488499200000\": 0.0814949078, \"1468972800000\": 0.0214682795, \"1467331200000\": -0.0048460985, \"1464912000000\": 0.0062361968, \"1479081600000\": 0.0822473782, \"1474502400000\": 0.038352642, \"1494374400000\": 0.0529493821, \"1465862400000\": -0.0295236563, \"1490832000000\": 0.0841991352, \"1469059200000\": 0.0261749265, \"1482192000000\": 0.0440136801, \"1470700800000\": 0.0275814309, \"1489449600000\": 0.0905908076, \"1466553600000\": -0.0112315274, \"1487548800000\": 0.0952286753, \"1486080000000\": 0.0615012809, \"1471392000000\": 0.0642007092, \"1484784000000\": 0.050394692, \"1473033600000\": 0.0473630409, \"1477353600000\": 0.062436111, \"1481068800000\": 0.0966023675, \"1470096000000\": 0.006150065, \"1488931200000\": 0.088078787, \"1483056000000\": 0.0443345449, \"1482451200000\": 0.0435514709, \"1488758400000\": 0.0873698558, \"1464825600000\": -0.000776133, \"1478131200000\": 0.0616883731, \"1466467200000\": -0.0199529272, \"1492128000000\": 0.0998927373, \"1494288000000\": 0.0576283605, \"1469664000000\": 0.0162726057, \"1495756800000\": 0.0979778254, \"1495411200000\": 0.0761485239, \"1468195200000\": 0.0106544757, \"1476230400000\": 0.0411571322, \"1474934400000\": 0.0224621083, \"1470614400000\": 0.0203886344, \"1467763200000\": 0.0149055389, \"1494806400000\": 0.0723486699, \"1492387200000\": 0.097822361, \"1491955200000\": 0.1071278233, \"1470268800000\": 0.0100105377, \"1469750400000\": 0.0108437764, \"1484524800000\": 0.0472892136, \"1467158400000\": -0.0057326569, \"1477008000000\": 0.0499059806, \"1480377600000\": 0.1244589154, \"1470355200000\": 0.0112160678, \"1476316800000\": 0.0419887934, \"1477526400000\": 0.0555708048, \"1495497600000\": 0.0802355516, \"1494979200000\": 0.0757468971, \"1466726400000\": -0.0291538889, \"1476144000000\": 0.0432227186, \"1476921600000\": 0.0470235616, \"1470873600000\": 0.0201289769, \"1484697600000\": 0.0535736822, \"1465257600000\": 0.002364366, \"1475193600000\": 0.0264153384, \"1492041600000\": 0.1087454033, \"1476662400000\": 0.034174775, \"1472601600000\": 0.0499230177, \"1479254400000\": 0.0820404094, \"1480982400000\": 0.0913669405, \"1490227200000\": 0.0921553891, \"1486339200000\": 0.0642502429, \"1490745600000\": 0.0931696614, \"1468540800000\": 0.0336696576, \"1483574400000\": 0.0625414884, \"1492732800000\": 0.0936722706, \"1486512000000\": 0.0674314416, \"1484179200000\": 0.0467143704, \"1482105600000\": 0.0502981486, \"1493164800000\": 0.0868570456, \"1488153600000\": 0.0872875099, \"1468886400000\": 0.0248217418, \"1478649600000\": 0.0578928937, \"1473379200000\": 0.046846881, \"1469577600000\": 0.0153595452, \"1487635200000\": 0.098834854, \"1488240000000\": 0.0893657164, \"1489708800000\": 0.0872824619, \"1475107200000\": 0.0236080087, \"1472515200000\": 0.0449358902, \"1476835200000\": 0.0462780323, \"1477872000000\": 0.0525997299, \"1487116800000\": 0.0795545754, \"1465776000000\": -0.0325657189, \"1471564800000\": 0.0616678656, \"1479686400000\": 0.0856746678, \"1467244800000\": -0.0049341233, \"1466985600000\": -0.0154646071, \"1481241600000\": 0.1022665607, \"1471305600000\": 0.065840369, \"1470182400000\": 0.0075553074, \"1479168000000\": 0.0821281187, \"1491436800000\": 0.108581579, \"1466035200000\": -0.0236263078, \"1488326400000\": 0.0911413572, \"1466640000000\": -0.0164827295, \"1493769600000\": 0.0767446073, \"1484006400000\": 0.0595388634, \"1479427200000\": 0.0782111713, \"1493078400000\": 0.0855292577, \"1480896000000\": 0.0946020899, \"1481846400000\": 0.0556768132, \"1464739200000\": -0.0028436124, \"1480464000000\": 0.1162435796, \"1469145600000\": 0.017542498, \"1489622400000\": 0.0984196545, \"1481500800000\": 0.0756000833, \"1490572800000\": 0.0972219557, \"1469491200000\": 0.0315589546, \"1492992000000\": 0.0824642629, \"1472083200000\": 0.043984654, \"1491350400000\": 0.1053783762, \"1472774400000\": 0.0456069612, \"1495152000000\": 0.0738173474, \"1473120000000\": 0.0546025316}, \"benchmark_annualized_return\": 0.10703, \"turnover_rate\": 8.59417, \"max_drawdown\": 0.05328, \"beta\": 0.46253, \"sharpe\": 2.13986, \"alpha\": 0.13745, \"volatility\": 0.08737, \"annualized_return\": 0.18696, \"cumulative_return\": {\"1470787200000\": 0.0549071419, \"1490659200000\": 0.1445747569, \"1468454400000\": 0.0325337399, \"1485302400000\": 0.137717533, \"1468368000000\": 0.0384757399, \"1490054400000\": 0.1476051249, \"1495584000000\": 0.1451634629, \"1467072000000\": -0.0050991266, \"1487808000000\": 0.1733834931, \"1477440000000\": 0.0831294073, \"1478736000000\": 0.1047504355, \"1484611200000\": 0.116096533, \"1491782400000\": 0.1469617949, \"1480636800000\": 0.1416999427, \"1481760000000\": 0.117882953, \"1468281600000\": 0.0298346519, \"1470960000000\": 0.092753067, \"1496188800000\": 0.1739922269, \"1493683200000\": 0.1291656483, \"1479772800000\": 0.1173191306, \"1468800000000\": 0.0445181607, \"1465171200000\": -0.0017984075, \"1482364800000\": 0.1099276313, \"1488844800000\": 0.1573497048, \"1483401600000\": 0.1099276313, \"1486684800000\": 0.142900533, \"1471824000000\": 0.0907519808, \"1483660800000\": 0.1094947513, \"1477958400000\": 0.090366945, \"1487721600000\": 0.1735167571, \"1489536000000\": 0.1546367769, \"1469404800000\": 0.0355701607, \"1476748800000\": 0.0811834493, \"1472688000000\": 0.0898778731, \"1482278400000\": 0.1099276313, \"1478476800000\": 0.0985631395, \"1486425600000\": 0.131987533, \"1473638400000\": 0.0849437699, \"1474243200000\": 0.0834449455, \"1470009600000\": 0.0458412727, \"1492560000000\": 0.1325818963, \"1473206400000\": 0.0909355149, \"1490918400000\": 0.1509995409, \"1494547200000\": 0.1453020753, \"1479340800000\": 0.1042165816, \"1465344000000\": -0.0017134075, \"1477267200000\": 0.0908566123, \"1474416000000\": 0.0833809455, \"1476057600000\": 0.0838935047, \"1471219200000\": 0.116810067, \"1465948800000\": -0.0084784075, \"1473292800000\": 0.0910705149, \"1485388800000\": 0.145471533, \"1473811200000\": 0.0831077699, \"1466380800000\": -0.0092939652, \"1479945600000\": 0.1264685369, \"1491523200000\": 0.1519658449, \"1480032000000\": 0.1433102617, \"1481155200000\": 0.1440184069, \"1484265600000\": 0.1075285359, \"1467676800000\": 0.0181298079, \"1493337600000\": 0.1334556483, \"1489363200000\": 0.1539212019, \"1493942400000\": 0.1306256483, \"1494892800000\": 0.1384144272, \"1487894400000\": 0.1695705171, \"1467936000000\": 0.0116193589, \"1487030400000\": 0.147249533, \"1483920000000\": 0.1105618113, \"1481587200000\": 0.1508531023, \"1490313600000\": 0.1445747569, \"1471478400000\": 0.0896984506, \"1474588800000\": 0.0835649455, \"1479859200000\": 0.1269791306, \"1488412800000\": 0.1608872459, \"1486944000000\": 0.150161533, \"1471996800000\": 0.0942336091, \"1467590400000\": 0.0163070886, \"1483488000000\": 0.1099276313, \"1480550400000\": 0.1441969427, \"1476403200000\": 0.0834887727, \"1478044800000\": 0.082640945, \"1466121600000\": -0.0103582348, \"1492473600000\": 0.1344618963, \"1472169600000\": 0.0877488011, \"1478822400000\": 0.1052624355, \"1491868800000\": 0.1429529488, \"1481673600000\": 0.1515441023, \"1485129600000\": 0.125119533, \"1485216000000\": 0.135185533, \"1482969600000\": 0.1099276313, \"1493251200000\": 0.1322746903, \"1494201600000\": 0.1326856483, \"1478563200000\": 0.1024534595, \"1472428800000\": 0.0831798011, \"1474329600000\": 0.0834449455, \"1487203200000\": 0.161083533, \"1473724800000\": 0.0842447699, \"1486598400000\": 0.137032533, \"1493856000000\": 0.1282456483, \"1471910400000\": 0.0950029808, \"1482883200000\": 0.1099276313, \"1482796800000\": 0.1099276313, \"1480291200000\": 0.1451092617, \"1467849600000\": 0.0196141611, \"1489968000000\": 0.1485286409, \"1489104000000\": 0.1534412019, \"1490140800000\": 0.1444351249, \"1475020800000\": 0.0831335047, \"1496275200000\": 0.1804657079, \"1478217600000\": 0.0985348995, \"1484870400000\": 0.127389533, \"1487289600000\": 0.150752533, \"1484092800000\": 0.1059681909, \"1482710400000\": 0.1099276313, \"1492646400000\": 0.1323087463, \"1495670400000\": 0.1674101989, \"1495065600000\": 0.1302971109, \"1494460800000\": 0.1359556483, \"1477612800000\": 0.0860590785, \"1474848000000\": 0.0835649455, \"1489017600000\": 0.1532985371, \"1488499200000\": 0.1560997048, \"1468972800000\": 0.0326421607, \"1467331200000\": 0.0050393256, \"1464912000000\": 0.0002615925, \"1479081600000\": 0.1063784355, \"1474502400000\": 0.0838689455, \"1494374400000\": 0.1331956483, \"1465862400000\": -0.0100284075, \"1490832000000\": 0.1465271729, \"1469059200000\": 0.0354491607, \"1482192000000\": 0.1097704063, \"1470700800000\": 0.0542999937, \"1489449600000\": 0.1546412019, \"1466553600000\": -0.0042139554, \"1487548800000\": 0.170214533, \"1486080000000\": 0.133404533, \"1471392000000\": 0.095279067, \"1484784000000\": 0.122588533, \"1473033600000\": 0.0905847151, \"1477353600000\": 0.0898584073, \"1481068800000\": 0.1372344069, \"1470096000000\": 0.0445772727, \"1488931200000\": 0.1564959458, \"1483056000000\": 0.1099276313, \"1482451200000\": 0.1099276313, \"1488758400000\": 0.1535997048, \"1464825600000\": -0.0051574075, \"1478131200000\": 0.096934945, \"1466467200000\": -0.0079319554, \"1492128000000\": 0.1370981873, \"1494288000000\": 0.1316656483, \"1469664000000\": 0.0385592727, \"1495756800000\": 0.1694779959, \"1495411200000\": 0.1330403669, \"1468195200000\": 0.0145669205, \"1476230400000\": 0.0833805047, \"1474934400000\": 0.0835649455, \"1470614400000\": 0.0471183687, \"1467763200000\": 0.0177251711, \"1494806400000\": 0.1441874272, \"1492387200000\": 0.1368553553, \"1491955200000\": 0.1416983758, \"1470268800000\": 0.0393160967, \"1469750400000\": 0.0400972727, \"1484524800000\": 0.1169041748, \"1467158400000\": -0.0009678222, \"1477008000000\": 0.0842376123, \"1480377600000\": 0.1525422617, \"1470355200000\": 0.0439730967, \"1476316800000\": 0.0827606087, \"1477526400000\": 0.0818694073, \"1495497600000\": 0.1457579429, \"1494979200000\": 0.1329820772, \"1466726400000\": -0.0094573638, \"1476144000000\": 0.0840765047, \"1476921600000\": 0.0812756123, \"1470873600000\": 0.064992901, \"1484697600000\": 0.121959533, \"1465257600000\": -0.0007074075, \"1475193600000\": 0.0831275047, \"1492041600000\": 0.1383781873, \"1476662400000\": 0.079383426, \"1472601600000\": 0.0925878731, \"1479254400000\": 0.1046425285, \"1480982400000\": 0.1392384069, \"1490227200000\": 0.1446087769, \"1486339200000\": 0.134885533, \"1490745600000\": 0.1458071729, \"1468540800000\": 0.0385147399, \"1483574400000\": 0.1099276313, \"1492732800000\": 0.1322746903, \"1486512000000\": 0.134519533, \"1484179200000\": 0.1052001909, \"1482105600000\": 0.1110025326, \"1493164800000\": 0.1322746903, \"1488153600000\": 0.1634103491, \"1468886400000\": 0.0369201607, \"1478649600000\": 0.0970184355, \"1473379200000\": 0.0893238099, \"1469577600000\": 0.0424382727, \"1487635200000\": 0.1719517571, \"1488240000000\": 0.1632272219, \"1489708800000\": 0.1482386409, \"1475107200000\": 0.0833865047, \"1472515200000\": 0.0901068011, \"1476835200000\": 0.0803687003, \"1477872000000\": 0.0844570785, \"1487116800000\": 0.158961533, \"1465776000000\": -0.0159404075, \"1471564800000\": 0.0906114506, \"1479686400000\": 0.1083816746, \"1467244800000\": 0.0017623256, \"1466985600000\": -0.0063403638, \"1481241600000\": 0.1673944952, \"1471305600000\": 0.097772067, \"1470182400000\": 0.0422260967, \"1479168000000\": 0.1048794355, \"1491436800000\": 0.1504458449, \"1466035200000\": -0.0126304075, \"1488326400000\": 0.1638722459, \"1466640000000\": -0.0034883638, \"1493769600000\": 0.1277356483, \"1484006400000\": 0.1085913029, \"1479427200000\": 0.1030536746, \"1493078400000\": 0.1322746903, \"1480896000000\": 0.1449719427, \"1481846400000\": 0.111620953, \"1464739200000\": -0.0022619127, \"1480464000000\": 0.1401849427, \"1469145600000\": 0.0304891607, \"1489622400000\": 0.1531667769, \"1481500800000\": 0.1667191023, \"1490572800000\": 0.1445747569, \"1469491200000\": 0.0419642727, \"1492992000000\": 0.1322746903, \"1472083200000\": 0.0910218011, \"1491350400000\": 0.1522558449, \"1472774400000\": 0.0908518731, \"1495152000000\": 0.1293171109, \"1473120000000\": 0.0881664551}}'"
      }
     ],
     "trading_days": ""
    },
    {
     "cell_type": "markdown",
     "id": "A8325D7CB9864427B16D2D5067F62A08",
     "metadata": {},
     "source": [
      "\u58f0\u660e\uff1a\u672c\u8d44\u6599\u4ec5\u4f9b\u5185\u90e8\u5b66\u4e60\u4ea4\u6d41\u4f7f\u7528\uff0c\u5207\u52ff\u5916\u4f20\u3002"
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "D7D994945A5F44979FA5DB5D1CE2F7FC",
     "input": [],
     "language": "python",
     "metadata": {},
     "outputs": []
    }
   ],
   "metadata": {}
  }
 ]
}






aqf13.2.1.nb

{
 "metadata": {
  "signature": "sha256:4bfadc2fb1951e61cccaa6b94a58c06958591ca27fa59cc9a936beea2357add3"
 },
 "nbformat": 3,
 "nbformat_minor": 0,
 "worksheets": [
  {
   "cells": [
    {
     "cell_type": "markdown",
     "id": "uqer_B60BD51E55FE4F978",
     "metadata": {},
     "source": [
      "# 1. \u57fa\u672c\u601d\u60f3\n",
      "\n",
      "---\n",
      "\n",
      "- \u5510\u5947\u5b89\u901a\u9053\u6307\u6807\uff08Donchian Channel\uff09\u662f\u7531\u8457\u540d\u6d77\u9f9f\u4ea4\u6613\u5458Richard Donchian\u53d1\u660e\u7684\uff0c\u662f\u6d77\u9f9f\u7b97\u6cd5\u7684\u57fa\u7840\u3002\u8be5\u6307\u6807\u7528\u5468\u671f\uff08\u4e00\u822c\u90fd\u662f20\uff0c\u6709\u7684\u5e73\u53f0\u7cfb\u7edf\u8bbe\u7f6e\u65f6\u53ef\u4ee5\u6539\u53d8\u7684\uff0c\u6709\u7684\u5219\u8bbe\u7f6e\u7684\u4e0d\u53ef\u4ee5\uff09\u5185\u7684\u6700\u9ad8\u4ef7\u548c\u6700\u4f4e\u4ef7\u6765\u663e\u793a\u5e02\u573a\u4ef7\u683c\u7684\u6ce2\u52a8\u6027\uff0c\u5f53\u5176\u901a\u9053\u7a84\u65f6\u8868\u793a\u5e02\u573a\u6ce2\u52a8\u8f83\u5c0f\uff0c\u53cd\u4e4b\u901a\u9053\u5bbd\u5219\u8868\u793a\u5e02\u573a\u6ce2\u52a8\u6bd4\u8f83\u5927\u3002\u5468\u671f\u5185\u7684\u6700\u9ad8\u4ef7\u548c\u6700\u4f4e\u4ef7\u4f5c\u4e3a\u901a\u9053\u7684\u4e0a\u4e0b\u8f68\u3002\u5f53\u4ef7\u683c\u7a81\u7834\u901a\u9053\u4e0a\u8f68\u65f6\uff0c\u8bf4\u660e\u80a1\u4ef7\u8fd0\u52a8\u5f3a\u52bf\uff0c\u5e94\u4e70\u5165\u80a1\u7968\uff0c\u5f53\u4ef7\u683c\u5411\u4e0b\u7a81\u7834\u901a\u9053\u4e0b\u8f68\u65f6\uff0c\u7a7a\u5934\u5e02\u573a\u8f83\u4e3a\u5f3a\u52bf\uff0c\u5e94\u5356\u51fa\u80a1\u7968\n",
      "- \u5510\u5947\u5b89\u901a\u9053\u7684\u8ba1\u7b97\u516c\u5f0f\u5982\u4e0b\uff1a\n",
      "  - \u4e0a\u8f68\uff1aN\u65e5\u5185\u6700\u9ad8\u4ef7\n",
      "  - \u4e0b\u8f68\uff1aN\u65e5\u5185\u6700\u4f4e\u4ef7\n",
      "- \u4e00\u822c\u800c\u8a00\u5e38\u7528\u53c2\u6570\u662fN=20"
     ]
    },
    {
     "cell_type": "markdown",
     "id": "0B1EDB005F3F4389993221DBF58C0356",
     "metadata": {},
     "source": [
      "# 2. \u64cd\u76d8\u7b56\u7565\n",
      "\n",
      "- \u4e70\u5165\u6761\u4ef6\uff1a\u5982\u679c\u6536\u76d8\u4ef7\u4e0a\u7a7f\u5510\u5947\u5b89\u901a\u9053\u4e0a\u8f68\uff0c\u4e70\u5165\uff1b\n",
      "- \u5356\u51fa\u6761\u4ef6\uff1a\u5982\u679c\u6536\u76d8\u4ef7\u4e0b\u7a7f\u5510\u5947\u5b89\u901a\u9053\u4e0b\u8f68\uff0c\u5356\u51fa\uff1b"
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "4948949A718F409FB002B638A133ACDC",
     "input": [
      "def timing_Basic_DC(context):\n",
      "    ##basic_TQ\u7b97\u6cd5\u5728\u6536\u76d8\u4ef7\u4e0a\u7a7f\u5510\u5947\u5b89\u901a\u9053\u4e0a\u8f68\uff0c\u7a81\u7834\u963b\u529b\u4f4d\u4e70\u5165\uff1b\u5982\u679c\u6536\u76d8\u4ef7\u4e0b\u7a7f\u5510\u5947\u5b89\u901a\u9053\u4e0b\u8f68\uff0c\u7a81\u7834\u652f\u6491\u4f4d\u5219\u5356\u6389  \uff08\u64cd\u76d8\u89c4\u5219\uff1a\u9884\u6d4b\uff09\n",
      "    ##\u57fa\u4e8e\u4ed3\u4f4d\u7ba1\u7406\u7684\u9700\u8981\uff0c\u6bcf\u53ea\u80a1\u7968\u6700\u5927\u6295\u8d44\u989d\u4e3a20000\u5143                                                   \uff08\u4ed3\u4f4d\u7ba1\u7406\uff1a\u98ce\u63a7\uff09\n",
      "    \n",
      "    \n",
      "    #\u6570\u636e\u83b7\u53d6\uff08\u901a\u7528\u90e8\u5206\uff09\uff1a\u6295\u8d44\u8005\u8d26\u6237\uff0c\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff0c\u4ef7\u683c\u6570\u636e\uff0c\u6301\u4ed3\u6570\u636e\uff0c\u8d26\u6237\u91d1\u989d\u6570\u636e\n",
      "    account = context.get_account('fantasy_account')                                              #\u83b7\u53d6\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff08fantasy_account\uff09\n",
      "    current_universe = context.get_universe(exclude_halt=True)                                    #\u83b7\u53d6\u5f53\u524d\u9664\u505c\u724c\u5916\u7684\u6240\u6709\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff08universe\uff09\n",
      "    history = context.history(current_universe, 'closePrice', N, rtype='array')                   #\u62ff\u8fc7\u53bbN\uff08N=20\uff09\u4e2a\u4ea4\u6613\u65e5\u7684\u6536\u76d8\u4ef7\u6765\u4f30\u7b97\u5e03\u6797\u5e26\n",
      "    highest_price = context.history(current_universe,'highPrice', N+1,rtype='array')              #\u4e0a\u8f68\u9053\u7531\u524d21\u4e2a\u4ea4\u6613\u65e5\u7684\u6700\u9ad8\u4ef7\u7ec4\u6210\n",
      "    lowest_price  = context.history(current_universe,'lowPrice', N+1,rtype='array')               #\u4e0b\u8f68\u9053\u7531\u524d21\u4e2a\u4ea4\u6613\u65e5\u7684\u6700\u4f4e\u4ef7\u7ec4\u6210   \n",
      "    security_position = account.get_positions()                                                   #\u5b57\u5178\u578b\u6570\u636e\uff0c\u4e0a\u4e00K\u7ebf\u7ed3\u675f\u540e\u7684\u6709\u6548\u8bc1\u5238\u5934\u5bf8\uff0c\u5373\u6301\u4ed3\u6570\u91cf\u5927\u4e8e0\u7684\u8bc1\u5238\u53ca\u5176\u5934\u5bf8\n",
      "    cash = account.cash                                                                           #\u83b7\u53d6\u80a1\u7968\u8d26\u6237\u53ef\u7528\u4e8e\u6295\u8d44\u7684\u73b0\u91d1\u989d\u5ea6\n",
      "    \n",
      "    #\u62e9\u65f6\u7b56\u7565\u90e8\u5206\uff1a\u83b7\u53d6\u5f53\u524d\u65f6\u70b9\u7684buylist\n",
      "    buylist = []                                                                                  #\u521d\u59cb\u5316\u8d2d\u4e70\u80a1\u7968\u5217\u8868\n",
      "    for sec in current_universe:                                                                  #\u904d\u5386\u6240\u6709\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff1b\u6ce8\uff1a\u5982\u8be5\u7b56\u7565\u6267\u884c\u4e86\u9009\u80a1\u7b56\u7565\uff0c\u8be5\u90e8\u5206\u5e94\u904d\u5386\u88ab\u9009\u4e2d\u80a1\u7968\n",
      "        close = history[sec]['closePrice']                                                        #\n",
      "        up = highest_price[sec]['highPrice']\n",
      "        down = lowest_price[sec]['lowPrice']\n",
      "        current_price = context.current_price(sec)                                                 #\u83b7\u5f97\u5f53\u524d\u65f6\u523b\u4ef7\u683c\n",
      "        if close[-2] < up[:-1].max() and current_price > up[1:-1].max() and sec not in security_position:       # \u6536\u76d8\u4ef7\u4e0a\u7a7fDC\u4e0a\u8f68\uff0c\u4e14\u65e0\u6301\u4ed3\uff08\u7a81\u7834\u901a\u9053\u4e0a\u8f68\u963b\u529b\u4f4d\uff09\n",
      "            buylist.append(sec)                                                                   # \u5c06\u80a1\u7968sec\u52a0\u5165\u8d2d\u4e70\u5217\u8868\n",
      "        elif close[-2] > down[:-1].min() and current_price < down[1:-1].min() and sec in security_position:            # \u6536\u76d8\u4ef7\u4e0b\u7a7fDCL\u4e0b\u8f68\uff0c\u4e14\u6709\u6301\u4ed3\uff08\u7a81\u7834\u4e2d\u8f68\u652f\u6491\u4f4d\uff09\n",
      "            order_to(sec, 0)                                                                       # \u5168\u90e8\u5356\u51fa\n",
      "            cash += security_position[sec].amount * context.current_price(sec)                    # \u4f30\u8ba1\u5356\u51fa\u80a1\u7968\u540e\u7684\u8d26\u6237\u91d1\u989d\uff0c\u6ce8\uff1acontext.current_price(sec) \u662f\u83b7\u53d6sec\u80a1\u7968\u5f53\u524d\u4ef7\u683c\n",
      "            \n",
      "   #\u4ea4\u6613\u6267\u884c\u90e8\u5206\n",
      "    d = min(len(buylist), int(cash) // 20000)                                                     # \u53ef\u4ee5\u4e70\u5165\u7684\u80a1\u7968\u6570\u91cf\uff0c\u5982\u679c\u8d44\u91d1\u4e0d\u591f\uff0c\u53ea\u4e70\u5165\u90e8\u5206\n",
      "    for sec in buylist[:d]:\n",
      "        order(sec, 20000 / context.current_price(sec))                                            # \u57fa\u4e8e\u4ed3\u4f4d\u7ba1\u7406\u7684\u9700\u8981\uff0c\u6bcf\u53ea\u80a1\u7968\u6700\u5927\u6295\u8d44\u989d\u4e3a20000\u5143"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "485BA751B9F1420F8DBA15F6122A0EAF",
     "input": [
      "def timing(context):\n",
      "    timing_Basic_DC(context)   #\u57fa\u4e8e\u5510\u5947\u5b89\u901a\u9053\u7684\u57fa\u7840\u7b97\u6cd5"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "strategy",
     "collapsed": false,
     "has_detail": true,
     "id": "uqer_2C877B673CEF461E8",
     "input": "#\u52a0\u8f7d\u51fd\u6570\u5e93\nimport talib       #Technical Analysis Library\nimport numpy as np\n\n#\u521d\u59cb\u5316\u56de\u6d4b\u73af\u5883\nstart = '20150701'  # \u56de\u6d4b\u8d77\u59cb\u65f6\u95f4 \u6ce8\uff1a\u652f\u6301\u4e24\u79cd\u65e5\u671f\u8868\u8ff0\u5f62\u5f0f\uff08 '2015-01-01'\uff0c'20150101'\uff09\nend = '20160501'    # \u56de\u6d4b\u7ed3\u675f\u65f6\u95f4\nbenchmark = 'HS300' # \u7b56\u7565\u53c2\u8003\u6807\u51c6\nuniverse =  DynamicUniverse('HS300') # \u8bc1\u5238\u6c60\uff1a\u53ef\u4f9b\u9009\u62e9\u7684\u80a1\u7968\u7684\u8303\u56f4; \u9009\u62e9\u6bcf\u4e00\u671f\u7684HS300\u80a1\u7968\u7ec4\u6210\u6bcf\u4e00\u671f\u7684\u8bc1\u5238\u6c60\nfreq = 'd'          # \u7528\u65e5\u7ebf\u56de\u6d4b\u7684\u7b56\u7565\nrefresh_rate = 1    # \u6bcf\u5929\u8c03\u4e00\u6b21\u4ed3\uff0c\u5373\u6bcf\u4e2a\u4ea4\u6613\u65e5\u90fd\u4f1a\u8fd0\u884c\u7b2c\u4e09\u90e8\u5206\u7684handle_data\u51fd\u6570\n\n#\u521d\u59cb\u5316\u6295\u8d44\u8005\uff08\u8d26\u6237\uff09\u53c2\u6570\n#accounts\u4e3a\u5b57\u5178\u7c7b\u578b\uff0c\u4ee3\u8868\u6295\u8d44\u8005\u6240\u6709\u7684\u8d26\u6237\uff0c\u800c\u5b57\u5178\u4e2d\u6bcf\u4e00\u4e2a\u952e\u4ee3\u8868\u4e00\u4e2a\u8d26\u6237\uff0c\u800c\u6bcf\u4e00\u4e2a\u952e\u5bf9\u5e94\u7684\u503c\u4e3a\u8be5\u8d26\u6237\u7684\u521d\u59cb\u60c5\u51b5\uff0c\u5982\u672c\u7a0b\u5e8f\u4e2d\u7684\u952e\u4e3afantasy_account\uff08\u80a1\u7968\u8d26\u6237\uff09\uff0c\u503c\u4e3a\u76f8\u5e94\u914d\u7f6e\naccounts = {\n    'fantasy_account': AccountConfig(account_type='security', capital_base=10000000)  #\u521d\u59cb\u5316\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff1a \u6295\u8d44\u54c1\u79cd\u4e3a\u80a1\u7968\uff0c\u521d\u59cb\u6295\u8d44\u91d1\u989d\u4e3a1\u5343\u4e07\n}\n\n#\u521d\u59cb\u5316\u7b56\u7565\u53c2\u6570\nN = 20    # \u79fb\u52a8\u7a97\u53e3\u957f\u5ea6\n\n\n#\u521d\u59cb\u5316\u56de\u6d4b\u73af\u5883\uff0c\u6307\u660e\u521b\u5efa\u8d26\u6237\u65f6\u7684\u5de5\u4f5c\uff0c\u5168\u5c40\u53ea\u8fd0\u884c\u4e00\u6b21\ndef initialize(context):\n    return\n#handle_data\u51fd\u6570\u662f\u7b56\u7565\u7684\u6838\u5fc3\u51fd\u6570\uff0c\u5305\u542b\u4e86\u6240\u6709\u7b56\u7565\u7b97\u6cd5\u7684\u5185\u5bb9\uff0c\u5305\u62ec\u6570\u636e\u83b7\u53d6\uff0c\u4ea4\u6613\u4fe1\u53f7\u751f\u6210\uff0c\u8ba2\u5355\u59d4\u6258\u7b49\u903b\u8f91\u3002\n#handle_data\u51fd\u6570\u65e0\u8bba\u662f\u56de\u6d4b\u8fd8\u662f\u6a21\u62df\u4ea4\u6613\u573a\u666f\uff0c\u8fd9\u4e2a\u51fd\u6570\u4f1a\u6839\u636e\u56de\u6d4b\u9891\u7387 freq \u7684\u8bbe\u7f6e\u88ab\u8c03\u7528\u3002\u5f53freq='d'\u65f6\uff0c\u6bcf\u5929\u88ab\u8c03\u7528\u4e00\u6b21\uff0c\u5f53freq='m'\u65f6\uff0c\u6bcf\u5206\u949f\u88ab\u8c03\u7528\u4e00\u6b21\u3002\ndef handle_data(context):\n    timing(context)",
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 7,
       "text": "'{\"information\": 0.62622, \"benchmark_cumulative_return\": {\"1445299200000\": -0.2001554662, \"1461801600000\": -0.2934088055, \"1455753600000\": -0.3173037412, \"1439424000000\": -0.088874397, \"1449446400000\": -0.1755849209, \"1446422400000\": -0.222901061, \"1459468800000\": -0.2797012205, \"1440720000000\": -0.2527861627, \"1447718400000\": -0.1597610819, \"1450656000000\": -0.1357105458, \"1459382400000\": -0.2805523275, \"1456963200000\": -0.3162478499, \"1449187200000\": -0.1778239114, \"1439510400000\": -0.08930431, \"1451952000000\": -0.2222710585, \"1444867200000\": -0.2204747241, \"1453161600000\": -0.2794262372, \"1451433600000\": -0.1582435315, \"1461196800000\": -0.2934038871, \"1461542400000\": -0.293084191, \"1450828800000\": -0.1356175433, \"1444694400000\": -0.2298134271, \"1454284800000\": -0.3514309642, \"1453334400000\": -0.3111230991, \"1445212800000\": -0.2098851822, \"1437696000000\": -0.0663355986, \"1442448000000\": -0.2763245143, \"1446768000000\": -0.1519392586, \"1450742400000\": -0.1333032119, \"1458172800000\": -0.3015413823, \"1441843200000\": -0.2493712271, \"1456704000000\": -0.3567028199, \"1442534400000\": -0.273133366, \"1438560000000\": -0.1439220407, \"1450396800000\": -0.1576314141, \"1450310400000\": -0.1603197676, \"1458777600000\": -0.2886536055, \"1442880000000\": -0.2535140861, \"1449532800000\": -0.1900242298, \"1438646400000\": -0.117335845, \"1461628800000\": -0.2892549918, \"1452816000000\": -0.30276517, \"1445385600000\": -0.2235064715, \"1453852800000\": -0.3448796534, \"1449014400000\": -0.1679059548, \"1461888000000\": -0.2942663958, \"1461283200000\": -0.2902073732, \"1457913600000\": -0.3146229889, \"1441756800000\": -0.2400387838, \"1451347200000\": -0.1589812917, \"1436400000000\": -0.1286322954, \"1442275200000\": -0.2952753388, \"1440547200000\": -0.3235650899, \"1436918400000\": -0.1131766659, \"1456272000000\": -0.3048186026, \"1435795200000\": -0.081601199, \"1448582400000\": -0.2047856941, \"1439251200000\": -0.0908404162, \"1456790400000\": -0.3448031946, \"1446076800000\": -0.2100808004, \"1449619200000\": -0.1871362339, \"1456444800000\": -0.3409272707, \"1450051200000\": -0.1702831077, \"1437523200000\": -0.0706099131, \"1453680000000\": -0.3004946571, \"1447027200000\": -0.1414360123, \"1447286400000\": -0.1515033094, \"1437091200000\": -0.0718761779, \"1453939200000\": -0.3620037389, \"1452729600000\": -0.2797736552, \"1443571200000\": -0.283937082, \"1460937600000\": -0.2782350898, \"1460678400000\": -0.2684537306, \"1441670400000\": -0.2546334695, \"1452038400000\": -0.2086274128, \"1451865600000\": -0.2244427563, \"1452643200000\": -0.294460002, \"1444262400000\": -0.2630262745, \"1461110400000\": -0.2888380455, \"1445558400000\": -0.2016001349, \"1441065600000\": -0.248360272, \"1438819200000\": -0.1433369744, \"1454371200000\": -0.3379532028, \"1438128000000\": -0.1213099134, \"1447200000000\": -0.1429359012, \"1450137600000\": -0.1740687119, \"1461024000000\": -0.2760329873, \"1436832000000\": -0.080672739, \"1437004800000\": -0.1063362872, \"1441152000000\": -0.2475221317, \"1438214400000\": -0.1470123617, \"1454025600000\": -0.3413612079, \"1451001600000\": -0.1419175685, \"1446508800000\": -0.2252415494, \"1446163200000\": -0.2099082092, \"1457395200000\": -0.3052371139, \"1444608000000\": -0.2292209833, \"1452556800000\": -0.281083962, \"1445472000000\": -0.2120421248, \"1459296000000\": -0.2809576485, \"1458086400000\": -0.3091807776, \"1445904000000\": -0.1967626634, \"1455667200000\": -0.3151528349, \"1438905600000\": -0.1265489052, \"1437609600000\": -0.04967429, \"1458604800000\": -0.2788304399, \"1449100800000\": -0.1617928289, \"1456876800000\": -0.317832693, \"1447113600000\": -0.1430271151, \"1437436800000\": -0.0686322686, \"1439769600000\": -0.088335832, \"1439337600000\": -0.1021399965, \"1449792000000\": -0.1933689664, \"1446595200000\": -0.1887906053, \"1447977600000\": -0.1561849569, \"1459814400000\": -0.2701794188, \"1448323200000\": -0.1607666715, \"1448409600000\": -0.1545699327, \"1450915200000\": -0.1438847055, \"1457568000000\": -0.3263699201, \"1447372800000\": -0.1624762631, \"1452211200000\": -0.2484765251, \"1454630400000\": -0.3374043539, \"1444780800000\": -0.2385169857, \"1456185600000\": -0.3093305653, \"1441584000000\": -0.2733095342, \"1445817600000\": -0.1975715169, \"1442188800000\": -0.2664579774, \"1438041600000\": -0.1479779334, \"1453766400000\": -0.3426089169, \"1458259200000\": -0.2908642034, \"1453075200000\": -0.3000826291, \"1440979200000\": -0.2473647428, \"1436227200000\": -0.1218411008, \"1460073600000\": -0.2877872961, \"1436745600000\": -0.0583917095, \"1443139200000\": -0.2774530639, \"1458864000000\": -0.2850841874, \"1451520000000\": -0.1658827033, \"1440028800000\": -0.1590754121, \"1442361600000\": -0.2601722603, \"1458691200000\": -0.2765272866, \"1442793600000\": -0.2603960476, \"1457654400000\": -0.3252212498, \"1447891200000\": -0.1560539486, \"1457481600000\": -0.3132330933, \"1456099200000\": -0.3027343182, \"1459123200000\": -0.2913638683, \"1445990400000\": -0.2119558292, \"1435708800000\": -0.0491788729, \"1452124800000\": -0.2634953112, \"1460332800000\": -0.2778677746, \"1444348800000\": -0.2532712959, \"1447632000000\": -0.1584780498, \"1459900800000\": -0.2717349751, \"1457308800000\": -0.3058704699, \"1459987200000\": -0.282519241, \"1454457600000\": -0.340791344, \"1455840000000\": -0.3177763549, \"1448496000000\": -0.1595281286, \"1437955200000\": -0.1462703538, \"1454544000000\": -0.3327159994, \"1455494400000\": -0.341223269, \"1440460800000\": -0.3197119695, \"1450224000000\": -0.1760693834, \"1439856000000\": -0.1447767247, \"1453248000000\": -0.290324297, \"1448841600000\": -0.202679724, \"1457049600000\": -0.3083184924, \"1460505600000\": -0.270873137, \"1455580800000\": -0.3210292068, \"1448236800000\": -0.1608905258, \"1460592000000\": -0.267642865, \"1449705600000\": -0.1900099218, \"1436140800000\": -0.1060722585, \"1447804800000\": -0.1693311734, \"1443398400000\": -0.2750383524, \"1456358400000\": -0.3474734395, \"1446681600000\": -0.1714796206, \"1437350400000\": -0.0698381712, \"1435881600000\": -0.1312500028, \"1460419200000\": -0.2804713975, \"1439942400000\": -0.1312010423, \"1443052800000\": -0.2655934566, \"1453420800000\": -0.3039426801, \"1458518400000\": -0.273543829, \"1436313600000\": -0.1810776575, \"1440115200000\": -0.1975100369, \"1459209600000\": -0.2990361274, \"1436486400000\": -0.0819231308, \"1443484800000\": -0.2893236259, \"1444953600000\": -0.2099113391, \"1439164800000\": -0.0868842329, \"1440374400000\": -0.267709487, \"1442966400000\": -0.2705053747, \"1440633600000\": -0.2833356957, \"1461715200000\": -0.2922160931, \"1438732800000\": -0.1355015137, \"1451260800000\": -0.1666367837, \"1441929600000\": -0.2516902534, \"1438300800000\": -0.1467246352, \"1452470400000\": -0.2862840538, \"1448928000000\": -0.1970271393, \"1458000000000\": -0.3125907948}, \"benchmark_annualized_return\": -0.3476, \"turnover_rate\": 0.81789, \"max_drawdown\": 0.11405, \"beta\": 0.17881, \"sharpe\": -1.62889, \"alpha\": -0.10453, \"volatility\": 0.1063, \"annualized_return\": -0.13702, \"cumulative_return\": {\"1445299200000\": -0.0437847521, \"1461801600000\": -0.1130894674, \"1455753600000\": -0.0975905, \"1439424000000\": -0.0020313505, \"1449446400000\": -0.0319795659, \"1446422400000\": -0.0610033917, \"1459468800000\": -0.0946758344, \"1440720000000\": -0.0553473701, \"1447718400000\": -0.0158665184, \"1450656000000\": -0.0144162363, \"1459382400000\": -0.0942226363, \"1456963200000\": -0.0992729993, \"1449187200000\": -0.0342843505, \"1439510400000\": -0.0023464335, \"1451952000000\": -0.0776142188, \"1444867200000\": -0.0529529267, \"1453161600000\": -0.092452917, \"1451433600000\": -0.028508826, \"1461196800000\": -0.1109228093, \"1461542400000\": -0.1126268254, \"1450828800000\": -0.014406274, \"1444694400000\": -0.0560682489, \"1454284800000\": -0.1001586236, \"1453334400000\": -0.096425127, \"1445212800000\": -0.0497040241, \"1437696000000\": -0.0004397082, \"1442448000000\": -0.0616847149, \"1446768000000\": -0.016957934, \"1450742400000\": -0.0117765268, \"1458172800000\": -0.1028722985, \"1441843200000\": -0.0588032151, \"1456704000000\": -0.109977513, \"1442534400000\": -0.06156062, \"1438560000000\": -0.0060196506, \"1450396800000\": -0.0231527128, \"1450310400000\": -0.0223329418, \"1458777600000\": -0.0999346698, \"1442880000000\": -0.0607897097, \"1449532800000\": -0.0409365959, \"1438646400000\": -0.0037539661, \"1461628800000\": -0.1099963184, \"1452816000000\": -0.0946798021, \"1445385600000\": -0.0672554582, \"1453852800000\": -0.098861688, \"1449014400000\": -0.033294468, \"1461888000000\": -0.1132980455, \"1461283200000\": -0.1108240054, \"1457913600000\": -0.1060208792, \"1441756800000\": -0.0577858051, \"1451347200000\": -0.0272949506, \"1436400000000\": 0.0004414082, \"1442275200000\": -0.0624618806, \"1440547200000\": -0.0575448744, \"1436918400000\": 0.0008336886, \"1456272000000\": -0.0950102535, \"1435795200000\": 0.0, \"1448582400000\": -0.047160376, \"1439251200000\": -0.0034398343, \"1456790400000\": -0.1061516946, \"1446076800000\": -0.0512145471, \"1449619200000\": -0.0401202924, \"1456444800000\": -0.1040244922, \"1450051200000\": -0.0295365022, \"1437523200000\": 0.0003973901, \"1453680000000\": -0.0942258726, \"1447027200000\": -0.0120354929, \"1447286400000\": -0.0111719461, \"1437091200000\": 0.0008505386, \"1453939200000\": -0.1007605128, \"1452729600000\": -0.0912413002, \"1443571200000\": -0.0626819879, \"1460937600000\": -0.0948286902, \"1460678400000\": -0.086250701, \"1441670400000\": -0.0584654437, \"1452038400000\": -0.0737248436, \"1451865600000\": -0.0691816825, \"1452643200000\": -0.0933496038, \"1444262400000\": -0.0606461779, \"1461110400000\": -0.1078479968, \"1445558400000\": -0.0459140146, \"1441065600000\": -0.0578986051, \"1438819200000\": -0.0066046273, \"1454371200000\": -0.0993770236, \"1438128000000\": -0.0027625033, \"1447200000000\": -0.0075464362, \"1450137600000\": -0.0300848774, \"1461024000000\": -0.0927681516, \"1436832000000\": 0.0008173186, \"1437004800000\": 0.0007896186, \"1441152000000\": -0.0588878351, \"1438214400000\": -0.0041499082, \"1454025600000\": -0.0995194873, \"1451001600000\": -0.0173127729, \"1446508800000\": -0.0620420393, \"1446163200000\": -0.0516931025, \"1457395200000\": -0.0994782429, \"1444608000000\": -0.0576444451, \"1452556800000\": -0.0904952943, \"1445472000000\": -0.0544557833, \"1459296000000\": -0.0949090835, \"1458086400000\": -0.107899818, \"1445904000000\": -0.0424088304, \"1455667200000\": -0.0969989157, \"1438905600000\": -0.0051152117, \"1437609600000\": 0.0005101302, \"1458604800000\": -0.0932760779, \"1449100800000\": -0.027947218, \"1456876800000\": -0.0988154833, \"1447113600000\": -0.0107231462, \"1437436800000\": 0.0005259046, \"1439769600000\": 0.0005245845, \"1439337600000\": -0.0051542653, \"1449792000000\": -0.0420194137, \"1446595200000\": -0.038754689, \"1447977600000\": -0.0127329119, \"1459814400000\": -0.0867549196, \"1448323200000\": -0.0148005504, \"1448409600000\": -0.0088720957, \"1450915200000\": -0.0186310738, \"1457568000000\": -0.1118562364, \"1447372800000\": -0.0193916489, \"1452211200000\": -0.0835526038, \"1454630400000\": -0.0999672516, \"1444780800000\": -0.059696288, \"1456185600000\": -0.0951455636, \"1441584000000\": -0.0590854297, \"1445817600000\": -0.0435138435, \"1442188800000\": -0.0604396951, \"1438041600000\": -0.0043300002, \"1453766400000\": -0.0992906726, \"1458259200000\": -0.0974593199, \"1453075200000\": -0.0948101421, \"1440979200000\": -0.0564509285, \"1436227200000\": -0.0001819271, \"1460073600000\": -0.1009362945, \"1436745600000\": 0.0005857686, \"1443139200000\": -0.0628381893, \"1458864000000\": -0.0978922319, \"1451520000000\": -0.0339415551, \"1440028800000\": -0.0185613119, \"1442361600000\": -0.0608221649, \"1458691200000\": -0.091337945, \"1442793600000\": -0.0607390191, \"1457654400000\": -0.1114994215, \"1447891200000\": -0.0143267519, \"1457481600000\": -0.1065072449, \"1456099200000\": -0.0950882534, \"1459123200000\": -0.1014811022, \"1445990400000\": -0.0534259685, \"1435708800000\": 0.0, \"1452124800000\": -0.0884970909, \"1460332800000\": -0.0921640588, \"1444348800000\": -0.0600375116, \"1447632000000\": -0.0137626084, \"1459900800000\": -0.0875264816, \"1457308800000\": -0.0981195545, \"1459987200000\": -0.0965093745, \"1454457600000\": -0.0997146936, \"1455840000000\": -0.0975867457, \"1448496000000\": -0.0124312957, \"1437955200000\": -0.0040010245, \"1454544000000\": -0.0990903336, \"1455494400000\": -0.0995509413, \"1440460800000\": -0.0567603151, \"1450224000000\": -0.0306227205, \"1439856000000\": -0.0150072817, \"1453248000000\": -0.093629257, \"1448841600000\": -0.0451539319, \"1457049600000\": -0.1010885197, \"1460505600000\": -0.0862925505, \"1455580800000\": -0.097862643, \"1448236800000\": -0.0162988919, \"1460592000000\": -0.0838612825, \"1449705600000\": -0.0412480055, \"1436140800000\": -0.0002163165, \"1447804800000\": -0.0251362898, \"1443398400000\": -0.0618560827, \"1456358400000\": -0.1059370622, \"1446681600000\": -0.0309662939, \"1437350400000\": 0.0008178964, \"1435881600000\": -2.08165e-05, \"1460419200000\": -0.0945471305, \"1439942400000\": -0.0104091869, \"1443052800000\": -0.0610342786, \"1453420800000\": -0.09547303, \"1458518400000\": -0.0903802769, \"1436313600000\": -7.0818e-06, \"1440115200000\": -0.0289668277, \"1459209600000\": -0.1069305705, \"1436486400000\": 0.0008119786, \"1443484800000\": -0.0630562623, \"1444953600000\": -0.0492148066, \"1439164800000\": -0.0023132011, \"1440374400000\": -0.0442806154, \"1442966400000\": -0.0614933246, \"1440633600000\": -0.0568578634, \"1461715200000\": -0.1121570284, \"1438732800000\": -0.0052054573, \"1451260800000\": -0.0313663179, \"1441929600000\": -0.0586916751, \"1438300800000\": -0.0048165374, \"1452470400000\": -0.0903567238, \"1448928000000\": -0.042705418, \"1458000000000\": -0.1073624748}}'"
      }
     ],
     "trading_days": ""
    }
   ],
   "metadata": {}
  }
 ]
}






aqf13.2.2.nb

{
 "metadata": {
  "signature": "sha256:04618eb8c50c4dfab322fbd1a847b5af3bb2e3f49c4409ed07240dbdea5e7e90"
 },
 "nbformat": 3,
 "nbformat_minor": 0,
 "worksheets": [
  {
   "cells": [
    {
     "cell_type": "markdown",
     "id": "uqer_B60BD51E55FE4F978",
     "metadata": {},
     "source": [
      "# 1. \u6307\u6807\u4ecb\u7ecd\n",
      "\n",
      "---\n",
      "\n",
      "- WVAD\uff08William's variable accumulation distribution\uff09\uff0c\u662f\u4e00\u79cd\u5c06\u6210\u4ea4\u91cf\u52a0\u6743\u7684\u91cf\u4ef7\u6307\u6807\u3002\u7528\u4e8e\u6d4b\u91cf\u4ece\u5f00\u76d8\u4ef7\u81f3\u6536\u76d8\u4ef7\u671f\u95f4\uff0c\u4e70\u5356\u53cc\u65b9\u5404\u81ea\u7206\u53d1\u529b\u7684\u7a0b\u5ea6\u3002\n",
      "- \u8be5\u7406\u8bba\u7cbe\u9ad3\u5728\u4e8e\u91cd\u89c6\u4e00\u5929\u4e2d\u5f00\u76d8\u5230\u6536\u76d8\u4e4b\u95f4\u7684\u4ef7\u4f4d\uff0c\u800c\u5c06\u6b64\u533a\u57df\u4e4b\u4e0a\u7684\u4ef7\u4f4d\u89c6\u4e3a\u538b\u529b\uff0c\u533a\u57df\u4e4b\u4e0b\u7684\u4ef7\u4f4d\u89c6\u4e3a\u652f\u6491\uff0c\u6c42\u53d6\u6b64\u533a\u57df\u5360\u5f53\u5929\u603b\u6ce2\u52a8\u7684\u767e\u5206\u6bd4\uff0c\u4ee5\u4fbf\u6d4b\u91cf\u5f53\u5929\u7684\u6210\u4ea4\u91cf\u4e2d\uff0c\u6709\u591a\u5c11\u5c5e\u4e8e\u6b64\u533a\u57df\u3002\u6210\u4e3a\u5b9e\u9645\u6709\u610f\u4e49\u7684\u4ea4\u6613\u91cf\u3002\n",
      "- \u5982\u679c\u533a\u57df\u4e4b\u4e0a\u7684\u538b\u529b\u8f83\u5927\uff0c\u5c06\u4fc3\u4f7fWVAD\u53d8\u6210\u8d1f\u503c\uff0c\u4ee3\u8868\u5356\u65b9\u7684\u5b9e\u529b\u5f3a\u5927\uff0c\u6b64\u65f6\u5e94\u8be5\u5356\u51fa\u6301\u80a1\u3002\u5982\u679c\u533a\u57df\u4e4b\u4e0b\u7684\u652f\u6491\u8f83\u5927\uff0c\u5c06\u4fc3\u4f7fWVAD\u53d8\u6210\u6b63\u503c\uff0c\u4ee3\u8868\u4e70\u65b9\u7684\u5b9e\u529b\u96c4\u539a\uff0c\u6b64\u65f6\u5e94\u8be5\u4e70\u8fdb\u80a1\u7968\u3002WVAD\u6b63\u8d1f\u4e4b\u95f4\uff0c\u7531\u4e8e\u6a21\u62df\u6d4b\u8bd5\u6240\u9009\u7528\u7684\u5468\u671f\u76f8\u5f53\u957f\uff0c\u6d4b\u8bd5\u7ed3\u679c\u4e5f\u4ee5\u957f\u5468\u671f\u6210\u7ee9\u8f83\u4f73\u3002\u56e0\u6b64\uff0c\u957f\u671f\u6295\u8d44\u8005\u9002\u5408\u4f7f\u7528\uff0c\u5982\u540cEMV\u4f7f\u7528\u6cd5\u5219\u4e00\u6837\uff0c\u5e94\u8be5\u5728\u4e00\u5b9a\u7684\u6295\u8d44\u671f\u9650\u5185\uff0c\u4e0d\u65ad\u7684\u6839\u636eWVAD\u8baf\u53f7\u5c06\u4ea4\u6613\u4e70\u5356\uff0c\u4ee5\u6c42\u5f97\u7edf\u8ba1\u76c8\u4e8f\u6982\u7387\u7684\u6210\u679c\u3002\n",
      "- WVAD\u7684\u8ba1\u7b97\u516c\u5f0f\u5982\u4e0b\n",
      "\n",
      "$$WVAD_T=\\sum_{t=1}^T\\frac{\\text{Close}_{-t}-\\text{Open}_{-t}}{\\text{High}_{-t}-\\text{Low}_{-t}}\\cdot\\text{Volume}_{-t}$$\n",
      "\n",
      "- \u5176\u4e2dT\u4e00\u822c\u53d612\u621624\n",
      "- WVAD\u8d8a\u5927\uff0c\u8868\u793a\u4e70\u65b9\u529b\u91cf\u8d8a\u5f3a\uff0c\u53cd\u4e4b\u5219\u662f\u5356\u65b9\u529b\u91cf\u5f3a\uff0c\u4e00\u822c\u75280\u4f5c\u4e3a\u6807\u51c6 "
     ]
    },
    {
     "cell_type": "markdown",
     "id": "C35D562D212B49E689F1991EC2E2BAD2",
     "metadata": {},
     "source": [
      "# 2. \u64cd\u76d8\u7b56\u7565\n",
      "---\n",
      "\n",
      "-\u4e70\u5165\u6761\u4ef6\uff1a WVAD>0, \u4e70\u5165\u80a1\u7968\n",
      "-\u5356\u51fa\u6761\u4ef6\uff1a WVAD<0, \u5356\u51fa\u80a1\u7968"
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "4948949A718F409FB002B638A133ACDC",
     "input": [
      "def timing_Basic_WVAD(context):\n",
      "    ##basic_WVAD\u7b97\u6cd5\u5728WVAD>0\u65f6\u4e70\u5165\uff0c\u5728WVAD<0\u65f6\u5356\u51fa  \uff08\u64cd\u76d8\u89c4\u5219\uff1a\u9884\u6d4b\uff09\n",
      "    ##\u57fa\u4e8e\u4ed3\u4f4d\u7ba1\u7406\u7684\u9700\u8981\uff0c\u6bcf\u53ea\u80a1\u7968\u6700\u5927\u6295\u8d44\u989d\u4e3a10000\u5143  \uff08\u4ed3\u4f4d\u7ba1\u7406\uff1a\u98ce\u63a7\uff09\n",
      "    \n",
      "    \n",
      "    #\u6570\u636e\u83b7\u53d6\uff08\u901a\u7528\u90e8\u5206\uff09\uff1a\u6295\u8d44\u8005\u8d26\u6237\uff0c\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff0c\u6301\u4ed3\u6570\u636e\uff0c\u8d26\u6237\u91d1\u989d\u6570\u636e\uff1b\u6ce8\uff1a\u7531\u4e8e\u4f7f\u7528\u7cfb\u7edf\u63d0\u4f9b\u7684\u4fe1\u53f7\u673a\u5236\uff0c\u4e0d\u5fc5\u83b7\u53d6\u4ef7\u683c\u6570\u636e\n",
      "    account = context.get_account('fantasy_account')                                              #\u83b7\u53d6\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff08fantasy_account\uff09\n",
      "    current_universe = context.get_universe(exclude_halt=True)                                    #\u83b7\u53d6\u5f53\u524d\u9664\u505c\u724c\u5916\u7684\u6240\u6709\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff08universe\uff09\n",
      "    #history = context.history(current_universe, 'closePrice', max_history_window, rtype='array')  #\u62ff\u8fc7\u53bb60\u4e2a\u4ea4\u6613\u65e5\u7684\u6536\u76d8\u4ef7\u6765\u4f30\u7b97MACD\n",
      "    security_position = account.get_positions()                                                   #\u5b57\u5178\u578b\u6570\u636e\uff0c\u4e0a\u4e00K\u7ebf\u7ed3\u675f\u540e\u7684\u6709\u6548\u8bc1\u5238\u5934\u5bf8\uff0c\u5373\u6301\u4ed3\u6570\u91cf\u5927\u4e8e0\u7684\u8bc1\u5238\u53ca\u5176\u5934\u5bf8\n",
      "    cash = account.cash                                                                           #\u83b7\u53d6\u80a1\u7968\u8d26\u6237\u53ef\u7528\u4e8e\u6295\u8d44\u7684\u73b0\u91d1\u989d\u5ea6\n",
      "    \n",
      "    #\u62e9\u65f6\u7b56\u7565\u90e8\u5206\uff1a\u83b7\u53d6\u5f53\u524d\u65f6\u70b9\u7684buylist\n",
      "    buylist = []                                                                                  #\u521d\u59cb\u5316\u8d2d\u4e70\u80a1\u7968\u5217\u8868\n",
      "    for sec in current_universe:                                                                  #\u904d\u5386\u6240\u6709\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff1b\u6ce8\uff1a\u5982\u8be5\u7b56\u7565\u6267\u884c\u4e86\u9009\u80a1\u7b56\u7565\uff0c\u8be5\u90e8\u5206\u5e94\u904d\u5386\u88ab\u9009\u4e2d\u80a1\u7968\n",
      "        if context.signal_result['WVAD'][sec] > buy_threshold and sec not in security_position:   #\u80a1\u7968sec\u7684WVAD\u4fe1\u53f7\u7684\u53d6\u503c\u5927\u4e8e\u4e70\u5165\u9608\u503c\uff080\uff09\uff0c\u4e70\u65b9\u5f3a\u52bf\uff0c\u4e14\u65e0\u6301\u4ed3\n",
      "                                                                                                  #context.signal_result['WVAD'][sec] \u4ee3\u8868\u80a1\u7968sec\u5728\u5f53\u671f\u7684WVAD\u4fe1\u53f7\u53d6\u503c          \n",
      "            buylist.append(sec)\n",
      "        elif context.signal_result['WVAD'][sec] < sell_threshold and sec in security_position:  # \u80a1\u7968sec\u7684WVAD\u4fe1\u53f7\u7684\u53d6\u503c\u5c0f\u4e8e\u5356\u51fa\u9608\u503c\uff080\uff09\uff0c\u5356\u65b9\u5f3a\u52bf\uff0c\u4e14\u6709\u6301\u4ed3\n",
      "            order_to(sec, 0)                                                    # \u5168\u90e8\u5356\u51fa\n",
      "            cash += security_position[sec].amount * context.current_price(sec)  # \u4f30\u8ba1\u5356\u51fa\u80a1\u7968\u540e\u7684\u8d26\u6237\u91d1\u989d\uff0c\u6ce8\uff1acontext.current_price(sec) \u662f\u83b7\u53d6sec\u80a1\u7968\u5f53\u524d\u4ef7\u683c\n",
      "                                                                                # security_position[sec].amount\u83b7\u53d6\u8d2d\u4e70\u80a1\u7968\u7684\u6570\u91cf\n",
      "   #\u4ea4\u6613\u6267\u884c\u90e8\u5206\n",
      "    d = min(len(buylist), int(cash) // 100000)  # \u53ef\u4ee5\u4e70\u5165\u7684\u80a1\u7968\u6570\u91cf\uff0c\u5982\u679c\u8d44\u91d1\u4e0d\u591f\uff0c\u53ea\u4e70\u5165\u90e8\u5206\n",
      "    for sec in buylist[:d]:\n",
      "        order(sec, 100000 / context.current_price(sec))  #\u57fa\u4e8e\u4ed3\u4f4d\u7ba1\u7406\u7684\u9700\u8981\uff0c\u6bcf\u53ea\u80a1\u7968\u6700\u5927\u6295\u8d44\u989d\u4e3a10000\u5143"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "485BA751B9F1420F8DBA15F6122A0EAF",
     "input": [
      "def timing(context):\n",
      "    timing_Basic_WVAD(context)   #\u57fa\u4e8eWVAD\u6307\u6807\u7684\u57fa\u7840\u7b97\u6cd5"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "strategy",
     "collapsed": false,
     "has_detail": true,
     "id": "uqer_2C877B673CEF461E8",
     "input": "#\u52a0\u8f7d\u51fd\u6570\u5e93\uff1b\u6ce8\uff1a\u7531\u4e8e\u8be5\u7b56\u7565\u4f7f\u7528\u4f18\u77ff\u63d0\u4f9b\u7684signal\u673a\u5236\uff0c\u6240\u4ee5\u4e0d\u7528\u5f15\u5165talib\nimport numpy as np\nimport pandas as pd\n\n#\u521d\u59cb\u5316\u56de\u6d4b\u73af\u5883\nstart = '20160501'  # \u56de\u6d4b\u8d77\u59cb\u65f6\u95f4 \u6ce8\uff1a\u652f\u6301\u4e24\u79cd\u65e5\u671f\u8868\u8ff0\u5f62\u5f0f\uff08 '2015-01-01'\uff0c'20150101'\uff09\nend = '20161101'    # \u56de\u6d4b\u7ed3\u675f\u65f6\u95f4\nbenchmark = 'HS300' # \u7b56\u7565\u53c2\u8003\u6807\u51c6\nuniverse = set_universe('HS300', start)  # \u8bc1\u5238\u6c60\uff1a\u53ef\u4f9b\u9009\u62e9\u7684\u80a1\u7968\u7684\u8303\u56f4; \u6ce8\uff1a \u53d6start\u65e5\u7684\u6210\u5206\u80a1\u9632\u6b62survival bias\nfreq = 'd'          # \u7528\u65e5\u7ebf\u56de\u6d4b\u7684\u7b56\u7565\nrefresh_rate = 1    # \u6bcf\u5929\u8c03\u4e00\u6b21\u4ed3\uff0c\u5373\u6bcf\u4e2a\u4ea4\u6613\u65e5\u90fd\u4f1a\u8fd0\u884c\u7b2c\u4e09\u90e8\u5206\u7684handle_data\u51fd\u6570\n\n#\u521d\u59cb\u5316\u6295\u8d44\u8005\uff08\u8d26\u6237\uff09\u53c2\u6570\n#accounts\u4e3a\u5b57\u5178\u7c7b\u578b\uff0c\u4ee3\u8868\u6295\u8d44\u8005\u6240\u6709\u7684\u8d26\u6237\uff0c\u800c\u5b57\u5178\u4e2d\u6bcf\u4e00\u4e2a\u952e\u4ee3\u8868\u4e00\u4e2a\u8d26\u6237\uff0c\u800c\u6bcf\u4e00\u4e2a\u952e\u5bf9\u5e94\u7684\u503c\u4e3a\u8be5\u8d26\u6237\u7684\u521d\u59cb\u60c5\u51b5\uff0c\u5982\u672c\u7a0b\u5e8f\u4e2d\u7684\u952e\u4e3afantasy_account\uff08\u80a1\u7968\u8d26\u6237\uff09\uff0c\u503c\u4e3a\u76f8\u5e94\u914d\u7f6e\naccounts = {\n    'fantasy_account': AccountConfig(account_type='security', capital_base=10000000)  #\u521d\u59cb\u5316\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff1a \u6295\u8d44\u54c1\u79cd\u4e3a\u80a1\u7968\uff0c\u521d\u59cb\u6295\u8d44\u91d1\u989d\u4e3a1\u5343\u4e07\n}\n\n#\u521d\u59cb\u5316\u7b56\u7565\u53c2\u6570\nbuy_threshold = 0  # \u4e70\u5165\u9608\u503c\nsell_threshold = 0  # \u5356\u51fa\u9608\u503c\n\n#\u521d\u59cb\u5316\u56de\u6d4b\u73af\u5883\uff0c\u6307\u660e\u521b\u5efa\u8d26\u6237\u65f6\u7684\u5de5\u4f5c\uff0c\u5168\u5c40\u53ea\u8fd0\u884c\u4e00\u6b21\n#\u5efa\u7acb\u7b56\u7565\u7684wvad\u4fe1\u53f7\u673a\u5236\uff0c \u9ed8\u8ba4\u5411\u524d\u904d\u5386\u7684\u65f6\u95f4\u53c2\u6570\u662f24\u5929\ndef initialize(context):\n    wvad = Signal('WVAD')                             #\u5b9a\u4e49\u540d\u4e3aWVAD\u7684\u4fe1\u53f7\uff0cT\u9ed8\u8ba4\u53d6\u503c\u4e3a24\u5929\n    context.signal_generator = SignalGenerator(wvad)  #\u4ea7\u751f\u4fe1\u53f7\uff0cQuartz \u6846\u67b6\u4f1a\u81ea\u52a8\u89e6\u53d1\u4f9d\u8d56\u56fe\u5206\u6790\u4ee5\u53ca\u5728\u56de\u6d4b\u533a\u95f4\u5185\u8ba1\u7b97\u4fe1\u53f7\u53d6\u503c\u3002\n        \n#handle_data\u51fd\u6570\u662f\u7b56\u7565\u7684\u6838\u5fc3\u51fd\u6570\uff0c\u5305\u542b\u4e86\u6240\u6709\u7b56\u7565\u7b97\u6cd5\u7684\u5185\u5bb9\uff0c\u5305\u62ec\u6570\u636e\u83b7\u53d6\uff0c\u4ea4\u6613\u4fe1\u53f7\u751f\u6210\uff0c\u8ba2\u5355\u59d4\u6258\u7b49\u903b\u8f91\u3002\n#handle_data\u51fd\u6570\u65e0\u8bba\u662f\u56de\u6d4b\u8fd8\u662f\u6a21\u62df\u4ea4\u6613\u573a\u666f\uff0c\u8fd9\u4e2a\u51fd\u6570\u4f1a\u6839\u636e\u56de\u6d4b\u9891\u7387 freq \u7684\u8bbe\u7f6e\u88ab\u8c03\u7528\u3002\u5f53freq='d'\u65f6\uff0c\u6bcf\u5929\u88ab\u8c03\u7528\u4e00\u6b21\uff0c\u5f53freq='m'\u65f6\uff0c\u6bcf\u5206\u949f\u88ab\u8c03\u7528\u4e00\u6b21\u3002\ndef handle_data(context):\n     timing(context)",
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 3,
       "text": "'{\"information\": 1.32064, \"benchmark_cumulative_return\": {\"1470787200000\": 0.0274320542, \"1463443200000\": -0.0224028232, \"1468454400000\": 0.0380198591, \"1468368000000\": 0.0399534964, \"1467072000000\": -0.006444613, \"1477440000000\": 0.0627402593, \"1464307200000\": -0.0298554365, \"1468281600000\": 0.0368851459, \"1475107200000\": 0.0277634082, \"1468800000000\": 0.0333498588, \"1465171200000\": 0.0069828257, \"1464048000000\": -0.029520598, \"1474848000000\": 0.0201280116, \"1477958400000\": 0.0640872164, \"1469404800000\": 0.0234862176, \"1476748800000\": 0.0521381993, \"1472688000000\": 0.0458801709, \"1463097600000\": -0.0259159356, \"1473638400000\": 0.0335342259, \"1462752000000\": -0.0288683438, \"1474243200000\": 0.0336989526, \"1470009600000\": 0.0063559141, \"1473206400000\": 0.0583106966, \"1465344000000\": 0.0022938185, \"1477267200000\": 0.0667880998, \"1474416000000\": 0.034811491, \"1476057600000\": 0.0434384152, \"1471219200000\": 0.0749756474, \"1465948800000\": -0.0127907069, \"1473292800000\": 0.0579137688, \"1462320000000\": 0.01669948, \"1473811200000\": 0.0259713724, \"1466380800000\": -0.0139608996, \"1467676800000\": 0.016041207, \"1463961600000\": -0.0220233183, \"1463702400000\": -0.0248759402, \"1467936000000\": 0.0112568484, \"1471478400000\": 0.065808293, \"1474588800000\": 0.0376723492, \"1471996800000\": 0.0548406666, \"1467590400000\": 0.0151900138, \"1476403200000\": 0.0472331468, \"1466121600000\": -0.0146948835, \"1472169600000\": 0.04762659, \"1462233600000\": 0.0179916338, \"1472428800000\": 0.0478454864, \"1474329600000\": 0.0318866427, \"1473724800000\": 0.032814814, \"1471910400000\": 0.0586315968, \"1467849600000\": 0.0168556535, \"1464652800000\": 0.0040595614, \"1464566400000\": -0.0285214675, \"1475020800000\": 0.0234878015, \"1462406400000\": 0.0181120109, \"1465862400000\": -0.025583948, \"1463616000000\": -0.0298551198, \"1473033600000\": 0.0516148754, \"1472774400000\": 0.0498516668, \"1468972800000\": 0.0256149927, \"1466035200000\": -0.0196626588, \"1464912000000\": 0.0103210744, \"1474502400000\": 0.0425678983, \"1471824000000\": 0.0570365994, \"1469059200000\": 0.0303407466, \"1470700800000\": 0.0317529607, \"1466553600000\": -0.0072175611, \"1471392000000\": 0.0685208973, \"1464220800000\": -0.0293131057, \"1477353600000\": 0.0667491356, \"1470096000000\": 0.0102345929, \"1464825600000\": 0.0032802776, \"1466467200000\": -0.015974366, \"1464134400000\": -0.030892264, \"1469664000000\": 0.0203982267, \"1468195200000\": 0.0147572895, \"1476230400000\": 0.0453837735, \"1474934400000\": 0.026612856, \"1470614400000\": 0.0245309646, \"1467763200000\": 0.0190256102, \"1470268800000\": 0.0141107375, \"1469750400000\": 0.0149473588, \"1467158400000\": -0.0016963676, \"1477008000000\": 0.0541681384, \"1470355200000\": 0.0153211615, \"1476316800000\": 0.0462188108, \"1477526400000\": 0.0598559592, \"1466726400000\": -0.0252126795, \"1476144000000\": 0.0474577452, \"1476921600000\": 0.051274018, \"1470873600000\": 0.0242702531, \"1465257600000\": 0.0064335257, \"1475193600000\": 0.0305821344, \"1476662400000\": 0.038373071, \"1472601600000\": 0.0541852446, \"1477612800000\": 0.0580918003, \"1468540800000\": 0.037865903, \"1462924800000\": -0.0234215941, \"1468886400000\": 0.0289820686, \"1473379200000\": 0.0510966201, \"1469577600000\": 0.0194814595, \"1470960000000\": 0.0435540406, \"1472515200000\": 0.0491778715, \"1476835200000\": 0.0505254621, \"1477872000000\": 0.0568728231, \"1465776000000\": -0.0286383601, \"1471564800000\": 0.0659777714, \"1467244800000\": -0.0008945924, \"1466985600000\": -0.0114678252, \"1471305600000\": 0.0701672134, \"1472083200000\": 0.0482227738, \"1467331200000\": -0.0008062102, \"1466640000000\": -0.0124900808, \"1463529600000\": -0.0281014146, \"1462492800000\": -0.0083601938, \"1462838400000\": -0.0277605572, \"1463356800000\": -0.0194618191, \"1464739200000\": 0.0012044052, \"1469145600000\": 0.0216732742, \"1469491200000\": 0.0357466314, \"1470182400000\": 0.0116455399, \"1463011200000\": -0.0211002156, \"1473120000000\": 0.0588837553}, \"benchmark_annualized_return\": 0.13575, \"turnover_rate\": 0.0, \"max_drawdown\": 0.0637, \"beta\": 1.1572, \"sharpe\": 1.28003, \"alpha\": 0.05787, \"volatility\": 0.16793, \"annualized_return\": 0.21495, \"cumulative_return\": {\"1470787200000\": 0.0835688415, \"1463443200000\": -0.0239213786, \"1468454400000\": 0.0874953814, \"1468368000000\": 0.0909518914, \"1467072000000\": 0.0105283114, \"1477440000000\": 0.1017393715, \"1464307200000\": -0.0397666886, \"1468281600000\": 0.0835705114, \"1475107200000\": 0.0637107515, \"1468800000000\": 0.0838432114, \"1465171200000\": 0.0097789614, \"1464048000000\": -0.0370487386, \"1474848000000\": 0.0545000115, \"1477958400000\": 0.0996767115, \"1469404800000\": 0.0727764215, \"1476748800000\": 0.0874760815, \"1472688000000\": 0.0834908415, \"1463097600000\": -0.0341612385, \"1473638400000\": 0.0638668615, \"1462752000000\": -0.0414377986, \"1474243200000\": 0.0675341615, \"1470009600000\": 0.0540268915, \"1473206400000\": 0.0996765515, \"1465344000000\": 0.0031565114, \"1477267200000\": 0.1019685915, \"1474416000000\": 0.0725843215, \"1476057600000\": 0.0836966515, \"1471219200000\": 0.1125882414, \"1465948800000\": -0.0080462486, \"1473292800000\": 0.0997627415, \"1462320000000\": 0.0196021376, \"1473811200000\": 0.0587932815, \"1466380800000\": -0.0068053086, \"1467676800000\": 0.0399969314, \"1463961600000\": -0.0273431886, \"1463702400000\": -0.0335644686, \"1467936000000\": 0.0480718914, \"1471478400000\": 0.1064309315, \"1474588800000\": 0.0742493915, \"1471996800000\": 0.0946735115, \"1467590400000\": 0.0380975715, \"1476403200000\": 0.0832344315, \"1466121600000\": -0.0061354586, \"1472169600000\": 0.0908302615, \"1462233600000\": 0.022221626, \"1472428800000\": 0.0924178614, \"1474329600000\": 0.0693164615, \"1473724800000\": 0.0658290615, \"1471910400000\": 0.0963285715, \"1467849600000\": 0.0521758814, \"1464652800000\": -0.0062249886, \"1464566400000\": -0.0427475886, \"1475020800000\": 0.0575850415, \"1462406400000\": 0.0223824114, \"1465862400000\": -0.0299451486, \"1463616000000\": -0.0388017185, \"1473033600000\": 0.0882717815, \"1472774400000\": 0.0822089415, \"1468972800000\": 0.0770314514, \"1466035200000\": -0.0150092786, \"1464912000000\": 0.0080678314, \"1474502400000\": 0.0774741215, \"1471824000000\": 0.0941609415, \"1469059200000\": 0.0814781214, \"1470700800000\": 0.0860377015, \"1466553600000\": 0.0017819414, \"1471392000000\": 0.1115732815, \"1464220800000\": -0.0385499086, \"1477353600000\": 0.1056336415, \"1470096000000\": 0.0610514915, \"1464825600000\": 0.0007392514, \"1466467200000\": -0.0125411786, \"1464134400000\": -0.0421021185, \"1469664000000\": 0.0734966415, \"1468195200000\": 0.0571629714, \"1476230400000\": 0.0857126315, \"1474934400000\": 0.0605057215, \"1470614400000\": 0.0774916515, \"1467763200000\": 0.0497671914, \"1470268800000\": 0.0672752915, \"1469750400000\": 0.0667013715, \"1467158400000\": 0.0140848714, \"1477008000000\": 0.0862644915, \"1470355200000\": 0.0654903215, \"1476316800000\": 0.0855270115, \"1477526400000\": 0.0983698315, \"1466726400000\": -0.0145594086, \"1476144000000\": 0.0887267715, \"1476921600000\": 0.0870645815, \"1470873600000\": 0.0727833214, \"1465257600000\": 0.0086151314, \"1475193600000\": 0.0674291314, \"1476662400000\": 0.0744009315, \"1472601600000\": 0.0920382115, \"1477612800000\": 0.0922696215, \"1468540800000\": 0.0890674514, \"1462924800000\": -0.0334326585, \"1468886400000\": 0.0818416114, \"1473379200000\": 0.0888785915, \"1469577600000\": 0.0641562115, \"1470960000000\": 0.0877535915, \"1472515200000\": 0.0918847014, \"1476835200000\": 0.0854170215, \"1477872000000\": 0.0918255515, \"1465776000000\": -0.0323315586, \"1471564800000\": 0.1052720515, \"1467244800000\": 0.0131513914, \"1466985600000\": 0.0040264714, \"1471305600000\": 0.1106039814, \"1472083200000\": 0.0864236015, \"1467331200000\": 0.0141956714, \"1466640000000\": -0.0035962486, \"1463529600000\": -0.0389660685, \"1462492800000\": -0.0118709285, \"1462838400000\": -0.0408833886, \"1463356800000\": -0.0229215285, \"1464739200000\": -0.0033818586, \"1469145600000\": 0.0698584015, \"1469491200000\": 0.0904427414, \"1470182400000\": 0.0644472315, \"1463011200000\": -0.0287857085, \"1473120000000\": 0.0995234415}}'"
      }
     ],
     "trading_days": ""
    },
    {
     "cell_type": "markdown",
     "id": "78123076EA6D45DEA9FFBEE81D3EE1EF",
     "metadata": {},
     "source": [
      "# 3. \u672c\u8282\u7a0b\u5e8f\u5b66\u4e60\uff1a\u4fe1\u53f7\u673a\u5236\n",
      "-\u5efa\u7acb\u7b56\u7565\u7684wvad\u4fe1\u53f7\u673a\u5236\uff0c \u9ed8\u8ba4\u5411\u524d\u904d\u5386\u7684\u65f6\u95f4\u53c2\u6570\u662f24\u5929\n",
      "\n",
      "    wvad = Signal('WVAD')                             #\u5b9a\u4e49\u540d\u4e3aWVAD\u7684\u4fe1\u53f7\uff0cT\u9ed8\u8ba4\u53d6\u503c\u4e3a24\u5929\n",
      "    context.signal_generator = SignalGenerator(wvad)  #\u4ea7\u751f\u4fe1\u53f7\uff0cQuartz \u6846\u67b6\u4f1a\u81ea\u52a8\u89e6\u53d1\u4f9d\u8d56\u56fe\u5206\u6790\u4ee5\u53ca\u5728\u56de\u6d4b\u533a\u95f4\u5185\u8ba1\u7b97\u4fe1\u53f7\u53d6\u503c\u3002\n",
      "    \n",
      "-\u4fe1\u53f7\u7684\u4f7f\u7528   \n",
      "    for sec in current_universe:                                                                  #\u904d\u5386\u6240\u6709\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff1b\u6ce8\uff1a\u5982\u8be5\u7b56\u7565\u6267\u884c\u4e86\u9009\u80a1\u7b56\u7565\uff0c\u8be5\u90e8\u5206\u5e94\u904d\u5386\u88ab\u9009\u4e2d\u80a1\u7968\n",
      "        if context.signal_result['WVAD'][sec] > buy_threshold and sec not in security_position:   #\u80a1\u7968sec\u7684WVAD\u4fe1\u53f7\u7684\u53d6\u503c\u5927\u4e8e\u4e70\u5165\u9608\u503c\uff080\uff09\uff0c\u4e70\u65b9\u5f3a\u52bf\uff0c\u4e14\u65e0\u6301\u4ed3        \n",
      "            buylist.append(sec)\n",
      "        elif context.signal_result['WVAD'][sec] < sell_threshold and sec in security_position:  # \u80a1\u7968sec\u7684WVAD\u4fe1\u53f7\u7684\u53d6\u503c\u5c0f\u4e8e\u5356\u51fa\u9608\u503c\uff080\uff09\uff0c\u5356\u65b9\u5f3a\u52bf\uff0c\u4e14\u6709\u6301\u4ed3\n",
      "            cash += security_position[sec].amount * context.current_price(sec)  # \u4f30\u8ba1\u5356\u51fa\u80a1\u7968\u540e\u7684\u8d26\u6237\u91d1\u989d\uff0c\u6ce8\uff1acontext.current_price(sec) \u662f\u83b7\u53d6sec\u80a1\u7968\u5f53\u524d\u4ef7\u683c\n",
      "                                                                         \n"
     ]
    }
   ],
   "metadata": {}
  }
 ]
}






aqf13.2.3.nb

{
 "metadata": {
  "signature": "sha256:628e32e72f01c5b7270d2ec844e44b7a45593a65808490168cfc1a08ba8b3763"
 },
 "nbformat": 3,
 "nbformat_minor": 0,
 "worksheets": [
  {
   "cells": [
    {
     "cell_type": "markdown",
     "id": "uqer_B60BD51E55FE4F978",
     "metadata": {},
     "source": [
      "# 1. \u6307\u6807\u4ecb\u7ecd\n",
      "\n",
      "---\n",
      "\n",
      "- RSI\uff08Relative Strength Index\uff09\uff0c\u53c8\u79f0\u4e3a\u76f8\u5bf9\u5f3a\u5f31\u6307\u6570\uff0c\u662f\u6839\u636e\u6700\u8fd1\u4e00\u6bb5\u65f6\u95f4\u4e0a\u6da8\u548c\u4e0b\u8dcc\u5e45\u5ea6\u7684\u6bd4\u8f83\u5f97\u5230\u7684\u4e00\u79cd\u52a8\u91cf\u7c7b\u6307\u6807\uff0c\u4e3b\u8981\u7528\u4e8e\u8bc6\u522b\u8d44\u4ea7\u5bf9\u7684\u8d85\u4e70\u8d85\u5356\u60c5\u51b5\n",
      "-  \u76f8\u5bf9\u5f3a\u5f31\u6307\u6570RSI\u662f\u6839\u636e\u4e00\u5b9a\u65f6\u671f\u5185\u4e0a\u6da8\u70b9\u6570\u548c\u6da8\u8dcc\u70b9\u6570\u4e4b\u548c\u7684\u6bd4\u7387\u5236\u4f5c\u51fa\u7684\u4e00\u79cd\u6280\u672f\u66f2\u7ebf\u3002\u80fd\u591f\u53cd\u6620\u51fa\u5e02\u573a\u5728\u4e00\u5b9a\u65f6\u671f\u5185\u7684\u666f\u6c14\u7a0b\u5ea6\u3002\u7531\u5a01\u5c14\u65af.\u5a01\u5c14\u5fb7\uff08Welles Wilder)\u6700\u65e9\u5e94\u7528\u4e8e\u671f\u8d27\u4e70\u5356\uff0c\u540e\u6765\u4eba\u4eec\u53d1\u73b0\u5728\u4f17\u591a\u7684\u56fe\u8868\u6280\u672f\u5206\u6790\u4e2d\uff0c\u5f3a\u5f31\u6307\u6807\u7684\u7406\u8bba\u548c\u5b9e\u8df5\u6781\u5176\u9002\u5408\u4e8e\u80a1\u7968\u5e02\u573a\u7684\u77ed\u7ebf\u6295\u8d44\uff0c\u4e8e\u662f\u88ab\u7528\u4e8e\u80a1\u7968\u5347\u8dcc\u7684\u6d4b\u91cf\u548c\u5206\u6790\u4e2d\u3002\n",
      "- RSI\u7684\u516c\u5f0f\u4e3a\uff1a\n",
      "\n",
      "$$RSI = 100 - 100 / (1 + RS)$$\n",
      "\n",
      "- \u5176\u4e2d RS = \u4e00\u6bb5\u65f6\u671f\u5185\u5e73\u5747\u4e0a\u6da8\u5e45\u5ea6 / \u4e00\u6bb5\u65f6\u671f\u5185\u5e73\u5747\u4e0b\u8dcc\u5e45\u5ea6\uff0c\u4e00\u822c\u91c7\u752814\u4e2a\u4ea4\u6613\u65e5\u4f5c\u4e3a\u79fb\u52a8\u7a97\u53e3\n",
      "- RSI\u7684\u503c\u57df\u662f0~100\uff0c\u4e00\u822c\u8ba4\u4e3a\u4f4e\u4e8e30\u5904\u4e8e\u8d85\u5356\u671f\uff0c\u9ad8\u4e8e70\u5904\u4e8e\u8d85\u4e70\u671f\n",
      "- ---RSI = 0\u65f6\uff0c\u4e00\u6bb5\u65f6\u95f4\u7684\u5e73\u5747\u4e0a\u6da8\u5e45\u5ea6\u4e3a0\uff0c\u4e3a\u6700\u5927\u8d85\u5356\n",
      "- ---RSI =100\u65f6\uff0c\u4e00\u6bb5\u65f6\u95f4\u5185\u7684\u4e0b\u8dcc\u5e45\u5ea6\u8d8b\u8fd1\u4e8e0\uff0c\u4e3a\u6700\u5927"
     ]
    },
    {
     "cell_type": "markdown",
     "id": "0B1EDB005F3F4389993221DBF58C0356",
     "metadata": {},
     "source": [
      "# 2. \u64cd\u76d8\u7b56\u7565\n",
      "- \u4e70\u5165\u6761\u4ef6\uff1a RSI<30\u8d85\u5356, \u4e70\u5165\u80a1\u7968\n",
      "- \u5356\u51fa\u6761\u4ef6\uff1a RSI>70\u8d85\u4e70, \u5356\u51fa\u80a1\u7968"
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "BFF7CF3028534D1D99C8373221377FE0",
     "input": [
      "def timing(context):\n",
      "    timing_Basic_RSI(context)   #\u57fa\u4e8e\u57fa\u7840RSI\u7b97\u6cd5\u7684\u62e9\u65f6\u7b56\u7565"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "4948949A718F409FB002B638A133ACDC",
     "input": [
      "def timing_Basic_RSI(context): \n",
      "    ##timing_Basic_RSI\u7b97\u6cd5\u5728RSI<30\u8d85\u5356\u65f6\u4e70\u5165;\u5728RSI>70\u8d85\u4e70\u65f6\u5356\u51fa   \uff08\u64cd\u76d8\u89c4\u5219\uff1a\u9884\u6d4b\uff09\n",
      "    ##\u57fa\u4e8e\u4ed3\u4f4d\u7ba1\u7406\u7684\u9700\u8981\uff0c\u6bcf\u53ea\u80a1\u7968\u6700\u5927\u6295\u8d44\u989d\u4e3a10000\u5143               \uff08\u4ed3\u4f4d\u7ba1\u7406\uff1a\u98ce\u63a7\uff09\n",
      "    \n",
      "    \n",
      "    #\u6570\u636e\u83b7\u53d6\uff08\u901a\u7528\u90e8\u5206\uff09\uff1a\u6295\u8d44\u8005\u8d26\u6237\uff0c\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff0c\u4ef7\u683c\u6570\u636e\uff0c\u6301\u4ed3\u6570\u636e\uff0c\u8d26\u6237\u91d1\u989d\u6570\u636e\n",
      "    account = context.get_account('fantasy_account')                                              #\u83b7\u53d6\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff08fantasy_account\uff09\n",
      "    current_universe = context.get_universe(exclude_halt=True)                                    #\u83b7\u53d6\u5f53\u524d\u9664\u505c\u724c\u5916\u7684\u6240\u6709\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff08universe\uff09\n",
      "    history = context.history(current_universe, 'closePrice', N+1, rtype='array')                 # \u62ff\u8fc7\u53bbN+1\u4e2a\u4ea4\u6613\u65e5\u7684\u6536\u76d8\u4ef7\u6765\u4f30\u7b97RSI\n",
      "    security_position = account.get_positions()                                                   #\u5b57\u5178\u578b\u6570\u636e\uff0c\u4e0a\u4e00K\u7ebf\u7ed3\u675f\u540e\u7684\u6709\u6548\u8bc1\u5238\u5934\u5bf8\uff0c\u5373\u6301\u4ed3\u6570\u91cf\u5927\u4e8e0\u7684\u8bc1\u5238\u53ca\u5176\u5934\u5bf8\n",
      "    cash = account.cash                                                                           #\u83b7\u53d6\u80a1\u7968\u8d26\u6237\u53ef\u7528\u4e8e\u6295\u8d44\u7684\u73b0\u91d1\u989d\u5ea6\n",
      "    \n",
      "    #\u62e9\u65f6\u7b56\u7565\u90e8\u5206\uff1a\u83b7\u53d6\u5f53\u524d\u65f6\u70b9\u7684buylist\n",
      "    buylist = []                                                                                  #\u521d\u59cb\u5316\u8d2d\u4e70\u80a1\u7968\u5217\u8868\n",
      "    for sec in current_universe:                                                                  #\u904d\u5386\u6240\u6709\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff1b\u6ce8\uff1a\u5982\u8be5\u7b56\u7565\u6267\u884c\u4e86\u9009\u80a1\u7b56\u7565\uff0c\u8be5\u90e8\u5206\u5e94\u904d\u5386\u88ab\u9009\u4e2d\u80a1\u7968\n",
      "        close = history[sec]['closePrice']                                                        #\u83b7\u53d6\u80a1\u7968sec\u8fc7\u53bbmax_history_window\uff0860\uff09\u5929\u7684\u6536\u76d8\u4ef7\n",
      "        rsi = talib.RSI(close, timeperiod=N)[-1]                                                  #talib\u63d0\u4f9b\u7684RSI\u8ba1\u7b97\u51fd\u6570\uff0c\u8ba1\u7b97\u53c2\u6570\u4e3aN\u5929\u7684RSI\u6307\u6807\n",
      "        if rsi < buy_threshold and sec not in security_position:                                  # RSI\u8d85\u5356\uff0c\u4e14\u65e0\u6301\u4ed3\n",
      "            buylist.append(sec)                                                                   #\u5c06\u80a1\u7968sec\u52a0\u5165\u8d2d\u4e70\u5217\u8868\n",
      "        elif rsi > sell_threshold and sec in security_position:                                   # RSI\u8d85\u4e70\uff0c\u4e14\u6709\u6301\u4ed3\n",
      "            order_to(sec, 0)                                                                      # \u5168\u90e8\u5356\u51fa\n",
      "            cash += security_position[sec].amount * context.current_price(sec)                    # \u4f30\u8ba1\u5356\u51fa\u80a1\u7968\u540e\u7684\u8d26\u6237\u91d1\u989d\uff0c\u6ce8\uff1acontext.current_price(sec) \u662f\u83b7\u53d6sec\u80a1\u7968\u5f53\u524d\u4ef7\u683c\n",
      "                                                                                                  # security_position[sec].amount\u83b7\u53d6\u8d2d\u4e70\u80a1\u7968\u7684\u6570\u91cf\n",
      "   #\u4ea4\u6613\u6267\u884c\u90e8\u5206\n",
      "    d = min(len(buylist), int(cash) // 100000)  # \u53ef\u4ee5\u4e70\u5165\u7684\u80a1\u7968\u6570\u91cf\uff0c\u5982\u679c\u8d44\u91d1\u4e0d\u591f\uff0c\u53ea\u4e70\u5165\u90e8\u5206\n",
      "    for sec in buylist[:d]:\n",
      "        order(sec, 100000 / context.current_price(sec))  #\u57fa\u4e8e\u4ed3\u4f4d\u7ba1\u7406\u7684\u9700\u8981\uff0c\u6bcf\u53ea\u80a1\u7968\u6700\u5927\u6295\u8d44\u989d\u4e3a10000\u5143"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "strategy",
     "collapsed": false,
     "has_detail": true,
     "id": "uqer_2C877B673CEF461E8",
     "input": "#\u52a0\u8f7d\u51fd\u6570\u5e93\nimport talib       #Technical Analysis Library\nimport numpy as np\n\n#\u521d\u59cb\u5316\u56de\u6d4b\u73af\u5883\nstart = '20140701'  # \u56de\u6d4b\u8d77\u59cb\u65f6\u95f4 \u6ce8\uff1a\u652f\u6301\u4e24\u79cd\u65e5\u671f\u8868\u8ff0\u5f62\u5f0f\uff08 '2015-01-01'\uff0c'20150101'\uff09\nend = '20150501'    # \u56de\u6d4b\u7ed3\u675f\u65f6\u95f4\nbenchmark = 'HS300' # \u7b56\u7565\u53c2\u8003\u6807\u51c6\nuniverse = set_universe('HS300', start)  # \u8bc1\u5238\u6c60\uff1a\u53ef\u4f9b\u9009\u62e9\u7684\u80a1\u7968\u7684\u8303\u56f4; \u6ce8\uff1a \u53d6start\u65e5\u7684\u6210\u5206\u80a1\u9632\u6b62survival bias\nfreq = 'd'          # \u7528\u65e5\u7ebf\u56de\u6d4b\u7684\u7b56\u7565\nrefresh_rate = 1    # \u6bcf\u5929\u8c03\u4e00\u6b21\u4ed3\uff0c\u5373\u6bcf\u4e2a\u4ea4\u6613\u65e5\u90fd\u4f1a\u8fd0\u884c\u7b2c\u4e09\u90e8\u5206\u7684handle_data\u51fd\u6570\n\n#\u521d\u59cb\u5316\u6295\u8d44\u8005\uff08\u8d26\u6237\uff09\u53c2\u6570\n#accounts\u4e3a\u5b57\u5178\u7c7b\u578b\uff0c\u4ee3\u8868\u6295\u8d44\u8005\u6240\u6709\u7684\u8d26\u6237\uff0c\u800c\u5b57\u5178\u4e2d\u6bcf\u4e00\u4e2a\u952e\u4ee3\u8868\u4e00\u4e2a\u8d26\u6237\uff0c\u800c\u6bcf\u4e00\u4e2a\u952e\u5bf9\u5e94\u7684\u503c\u4e3a\u8be5\u8d26\u6237\u7684\u521d\u59cb\u60c5\u51b5\uff0c\u5982\u672c\u7a0b\u5e8f\u4e2d\u7684\u952e\u4e3afantasy_account\uff08\u80a1\u7968\u8d26\u6237\uff09\uff0c\u503c\u4e3a\u76f8\u5e94\u914d\u7f6e\naccounts = {\n    'fantasy_account': AccountConfig(account_type='security', capital_base=10000000)  #\u521d\u59cb\u5316\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff1a \u6295\u8d44\u54c1\u79cd\u4e3a\u80a1\u7968\uff0c\u521d\u59cb\u6295\u8d44\u91d1\u989d\u4e3a1\u5343\u4e07\n}\n\n#\u521d\u59cb\u5316\u7b56\u7565\u53c2\u6570\nN = 14               # \u79fb\u52a8\u7a97\u53e3\u957f\u5ea6\nbuy_threshold = 30   # \u4e70\u5165\u9608\u503c\nsell_threshold = 70  # \u5356\u51fa\u9608\u503c\n\n#\u521d\u59cb\u5316\u56de\u6d4b\u73af\u5883\uff0c\u6307\u660e\u521b\u5efa\u8d26\u6237\u65f6\u7684\u5de5\u4f5c\uff0c\u5168\u5c40\u53ea\u8fd0\u884c\u4e00\u6b21\ndef initialize(context):\n    return\n#handle_data\u51fd\u6570\u662f\u7b56\u7565\u7684\u6838\u5fc3\u51fd\u6570\uff0c\u5305\u542b\u4e86\u6240\u6709\u7b56\u7565\u7b97\u6cd5\u7684\u5185\u5bb9\uff0c\u5305\u62ec\u6570\u636e\u83b7\u53d6\uff0c\u4ea4\u6613\u4fe1\u53f7\u751f\u6210\uff0c\u8ba2\u5355\u59d4\u6258\u7b49\u903b\u8f91\u3002\n#handle_data\u51fd\u6570\u65e0\u8bba\u662f\u56de\u6d4b\u8fd8\u662f\u6a21\u62df\u4ea4\u6613\u573a\u666f\uff0c\u8fd9\u4e2a\u51fd\u6570\u4f1a\u6839\u636e\u56de\u6d4b\u9891\u7387 freq \u7684\u8bbe\u7f6e\u88ab\u8c03\u7528\u3002\u5f53freq='d'\u65f6\uff0c\u6bcf\u5929\u88ab\u8c03\u7528\u4e00\u6b21\uff0c\u5f53freq='m'\u65f6\uff0c\u6bcf\u5206\u949f\u88ab\u8c03\u7528\u4e00\u6b21\u3002\ndef handle_data(context):\n    timing(context)",
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 3,
       "text": "'{\"information\": -3.05102, \"benchmark_cumulative_return\": {\"1419897600000\": 0.5969322717, \"1408492800000\": 0.0928447384, \"1426550400000\": 0.7352941176, \"1407888000000\": 0.0895008129, \"1407283200000\": 0.0914960834, \"1405900800000\": 0.0005450044, \"1409097600000\": 0.0750443393, \"1417996800000\": 0.5024017145, \"1404950400000\": -0.010285804, \"1430352000000\": 1.1938229752, \"1405296000000\": 0.0030668046, \"1418169600000\": 0.4879313849, \"1415232000000\": 0.1574739506, \"1420761600000\": 0.6381170559, \"1410998400000\": 0.1124833727, \"1416960000000\": 0.2576762489, \"1406246400000\": 0.0440298921, \"1429833600000\": 1.1719997044, \"1409184000000\": 0.0675066509, \"1410307200000\": 0.123461979, \"1425859200000\": 0.6339740984, \"1419552000000\": 0.5915237954, \"1427760000000\": 0.8711203074, \"1430092800000\": 1.2204727683, \"1420588800000\": 0.6829505986, \"1407456000000\": 0.076674734, \"1409011200000\": 0.0734231821, \"1406678400000\": 0.0724624963, \"1418688000000\": 0.5257352941, \"1416441600000\": 0.1718057198, \"1424044800000\": 0.6162984038, \"1412035200000\": 0.1320342521, \"1407110400000\": 0.0972232486, \"1422403200000\": 0.6282330772, \"1424995200000\": 0.6501810523, \"1428019200000\": 0.9262396542, \"1412726400000\": 0.1446848212, \"1414627200000\": 0.140320167, \"1408924800000\": 0.0820924475, \"1408060800000\": 0.0903044635, \"1428537600000\": 0.968546778, \"1413331200000\": 0.1379831141, \"1426464000000\": 0.7115310006, \"1415577600000\": 0.1850290053, \"1430179200000\": 1.1901141738, \"1417478400000\": 0.3504748005, \"1429488000000\": 1.0885308897, \"1408406400000\": 0.0968306607, \"1420502400000\": 0.6816896985, \"1425513600000\": 0.6148481377, \"1409529600000\": 0.0878473249, \"1427328000000\": 0.8243792492, \"1418774400000\": 0.5521541531, \"1404864000000\": -0.0075792566, \"1427932800000\": 0.905104567, \"1430265600000\": 1.2051110331, \"1416873600000\": 0.2403746675, \"1424822400000\": 0.6067146394, \"1428624000000\": 1.0065492906, \"1429142400000\": 1.0846650532, \"1410480000000\": 0.1262008572, \"1422835200000\": 0.5490873485, \"1413849600000\": 0.1239053725, \"1416528000000\": 0.1932179279, \"1429228800000\": 1.1228107449, \"1413244800000\": 0.1299881762, \"1425600000000\": 0.6066176471, \"1414108800000\": 0.1041928392, \"1410220800000\": 0.1293692728, \"1426032000000\": 0.6279236255, \"1414368000000\": 0.0940871638, \"1407974400000\": 0.0789009385, \"1423526400000\": 0.5735571239, \"1415318400000\": 0.1556634274, \"1420675200000\": 0.6439088826, \"1422230400000\": 0.6664157183, \"1409616000000\": 0.1022298995, \"1405382400000\": 0.0045540201, \"1411948800000\": 0.1305608927, \"1417046400000\": 0.27221124, \"1406851200000\": 0.075875702, \"1421280000000\": 0.6646282885, \"1426723200000\": 0.7734536654, \"1419465600000\": 0.5405243127, \"1406073600000\": 0.0151077077, \"1406160000000\": 0.0332037023, \"1414022400000\": 0.1066084097, \"1416268800000\": 0.1738009902, \"1425945600000\": 0.6260576781, \"1405468800000\": 0.0026557419, \"1408665600000\": 0.0924844812, \"1416355200000\": 0.171861144, \"1411084800000\": 0.1201272909, \"1418342400000\": 0.4748512785, \"1427414400000\": 0.8344017884, \"1418601600000\": 0.4859361144, \"1410825600000\": 0.1032921963, \"1412812800000\": 0.1463383092, \"1415836800000\": 0.191504397, \"1415923200000\": 0.1921233003, \"1407369600000\": 0.0749796778, \"1425254400000\": 0.6633119642, \"1415059200000\": 0.1607532146, \"1421884800000\": 0.6477654818, \"1423785600000\": 0.6026040127, \"1405036800000\": -0.0079025643, \"1411344000000\": 0.0987474135, \"1413763200000\": 0.1337524017, \"1409702400000\": 0.112566509, \"1411689600000\": 0.1256650902, \"1418860800000\": 0.5453785471, \"1421193600000\": 0.6176562962, \"1421366400000\": 0.6789600576, \"1409875200000\": 0.1312352202, \"1423094400000\": 0.555087016, \"1421798400000\": 0.6391193098, \"1405555200000\": -0.0037180387, \"1406505600000\": 0.0733354271, \"1419379200000\": 0.4920142994, \"1423440000000\": 0.5453739285, \"1406592000000\": 0.0767855823, \"1407196800000\": 0.0943273352, \"1425340800000\": 0.6201873337, \"1409270400000\": 0.07998171, \"1408579200000\": 0.0873485072, \"1413504000000\": 0.1277573529, \"1429574400000\": 1.13344295, \"1426118400000\": 0.6594184156, \"1417651200000\": 0.433800436, \"1421712000000\": 0.5686058971, \"1404345600000\": 0.0069603532, \"1414972800000\": 0.1604668563, \"1410912000000\": 0.1090978791, \"1413936000000\": 0.117092817, \"1422921600000\": 0.5876487215, \"1423699200000\": 0.590152047, \"1429660800000\": 1.1891673441, \"1405641600000\": -0.0004526308, \"1404691200000\": 0.0051590674, \"1404777600000\": 0.0070896763, \"1407715200000\": 0.0924798625, \"1426809600000\": 0.7978541605, \"1414540800000\": 0.1322143807, \"1418083200000\": 0.4349828185, \"1425427200000\": 0.6307733521, \"1404172800000\": -0.0002586462, \"1404432000000\": 0.0062721697, \"1427846400000\": 0.904698123, \"1417564800000\": 0.3706168711, \"1407801600000\": 0.0886463568, \"1417737600000\": 0.4432872081, \"1427068800000\": 0.8345680609, \"1423612800000\": 0.5861107006, \"1415750400000\": 0.1982338161, \"1405987200000\": 0.012738324, \"1408320000000\": 0.0967336683, \"1411516800000\": 0.1278173958, \"1428883200000\": 1.0419514854, \"1415664000000\": 0.181740504, \"1414713600000\": 0.1585177727, \"1416787200000\": 0.2236088531, \"1411430400000\": 0.1082341856, \"1426636800000\": 0.7763726722, \"1427155200000\": 0.8350253104, \"1427673600000\": 0.8882001921, \"1418256000000\": 0.4701309858, \"1416182400000\": 0.1856617647, \"1421020800000\": 0.6228107449, \"1428451200000\": 0.9840932604, \"1404259200000\": 0.0026557419, \"1423180800000\": 0.529901345, \"1406764800000\": 0.0855056533, \"1415145600000\": 0.156263856, \"1423008000000\": 0.5711692654, \"1422316800000\": 0.6511463568, \"1420416000000\": 0.6819113952, \"1422576000000\": 0.586235405, \"1410739200000\": 0.1256604715, \"1429747200000\": 1.1896661617, \"1419206400000\": 0.5678022465, \"1421625600000\": 0.5496415903, \"1410393600000\": 0.1193144029, \"1428364800000\": 0.9675768549, \"1411603200000\": 0.1255588605, \"1417392000000\": 0.3023804685, \"1419292800000\": 0.535674697, \"1427241600000\": 0.8199499335, \"1421107200000\": 0.6230232043, \"1419811200000\": 0.5959669672, \"1424131200000\": 0.6268474727, \"1417132800000\": 0.2973045374, \"1412899200000\": 0.1393317691, \"1429056000000\": 1.0232181126, \"1413417600000\": 0.1289905409, \"1424908800000\": 0.6471604345, \"1428969600000\": 1.0498540497, \"1418947200000\": 0.5625785176, \"1409788800000\": 0.1205937777, \"1413158400000\": 0.1338632501, \"1422489600000\": 0.6081325746, \"1421971200000\": 0.6496683787, \"1419984000000\": 0.632108151, \"1426204800000\": 0.6708819834, \"1414454400000\": 0.1161736994}, \"benchmark_annualized_return\": 1.61902, \"turnover_rate\": 3.70883, \"max_drawdown\": 0.05083, \"beta\": 0.25006, \"sharpe\": 4.48436, \"alpha\": 0.04948, \"volatility\": 0.09904, \"annualized_return\": 0.48494, \"cumulative_return\": {\"1419897600000\": 0.1610965889, \"1408492800000\": 0.0511639279, \"1426550400000\": 0.3447815338, \"1407888000000\": 0.044054641, \"1407283200000\": 0.0406442362, \"1405900800000\": 0.0062261979, \"1409097600000\": 0.0500991635, \"1417996800000\": 0.1680555001, \"1404950400000\": -0.0042772822, \"1430352000000\": 0.3807502033, \"1405296000000\": -0.0002176113, \"1418169600000\": 0.1739310372, \"1415232000000\": 0.0983309661, \"1420761600000\": 0.1871592977, \"1410998400000\": 0.0666214416, \"1416960000000\": 0.140549432, \"1406246400000\": 0.0104604205, \"1429833600000\": 0.3802841261, \"1409184000000\": 0.0452583961, \"1410307200000\": 0.075083288, \"1425859200000\": 0.3038560975, \"1419552000000\": 0.1700182979, \"1427760000000\": 0.37189954, \"1430092800000\": 0.3810722004, \"1420588800000\": 0.1890629231, \"1407456000000\": 0.0392296012, \"1409011200000\": 0.0502902702, \"1406678400000\": 0.0340153004, \"1418688000000\": 0.176871817, \"1416441600000\": 0.1092796405, \"1424044800000\": 0.2570305514, \"1412035200000\": 0.071679055, \"1407110400000\": 0.0358848311, \"1422403200000\": 0.2498502518, \"1424995200000\": 0.2984809653, \"1428019200000\": 0.37234595, \"1412726400000\": 0.0807431665, \"1414627200000\": 0.0846464898, \"1408924800000\": 0.0512617378, \"1408060800000\": 0.0449013698, \"1428537600000\": 0.3731563206, \"1413331200000\": 0.076571735, \"1426464000000\": 0.3361594839, \"1415577600000\": 0.1085275225, \"1430179200000\": 0.3779866004, \"1417478400000\": 0.1446440694, \"1429488000000\": 0.3730721765, \"1408406400000\": 0.0503617603, \"1420502400000\": 0.1929364546, \"1425513600000\": 0.286410505, \"1409529600000\": 0.0565380818, \"1427328000000\": 0.367422302, \"1418774400000\": 0.1731380914, \"1404864000000\": -0.0033051022, \"1427932800000\": 0.37199166, \"1430265600000\": 0.3792638069, \"1416873600000\": 0.1374705273, \"1424822400000\": 0.2615398982, \"1428624000000\": 0.3733871706, \"1429142400000\": 0.3736720465, \"1410480000000\": 0.0733540919, \"1422835200000\": 0.2166517055, \"1413849600000\": 0.0659925512, \"1416528000000\": 0.1156223231, \"1429228800000\": 0.3739451565, \"1413244800000\": 0.0749074062, \"1425600000000\": 0.2887819839, \"1414108800000\": 0.0485788446, \"1410220800000\": 0.0782916756, \"1426032000000\": 0.3021766104, \"1414368000000\": 0.0465679598, \"1407974400000\": 0.0428056251, \"1423526400000\": 0.2217064363, \"1415318400000\": 0.0884574867, \"1420675200000\": 0.1900459591, \"1422230400000\": 0.2565702435, \"1409616000000\": 0.0648518048, \"1405382400000\": 0.0022677009, \"1411948800000\": 0.06948424, \"1417046400000\": 0.1420125279, \"1406851200000\": 0.0321835985, \"1421280000000\": 0.2038274151, \"1426723200000\": 0.3564178777, \"1419465600000\": 0.1672053879, \"1406073600000\": 0.0021530378, \"1406160000000\": 0.0028808812, \"1414022400000\": 0.0491958786, \"1416268800000\": 0.1128200067, \"1425945600000\": 0.3008657643, \"1405468800000\": 0.0019027138, \"1408665600000\": 0.0531084229, \"1416355200000\": 0.1149361249, \"1411084800000\": 0.0675404233, \"1418342400000\": 0.1763053174, \"1427414400000\": 0.3678333874, \"1418601600000\": 0.1791420174, \"1410825600000\": 0.0627854707, \"1412812800000\": 0.083686178, \"1415836800000\": 0.1015777699, \"1415923200000\": 0.1087746037, \"1407369600000\": 0.0383086812, \"1425254400000\": 0.3145983249, \"1415059200000\": 0.0988910047, \"1421884800000\": 0.2472748762, \"1423785600000\": 0.2472283914, \"1405036800000\": -0.0027968843, \"1411344000000\": 0.0596730791, \"1413763200000\": 0.071944315, \"1409702400000\": 0.0709923748, \"1411689600000\": 0.0682912791, \"1418860800000\": 0.1723899331, \"1421193600000\": 0.2021899055, \"1421366400000\": 0.2124468933, \"1409875200000\": 0.0800046958, \"1423094400000\": 0.2123147974, \"1421798400000\": 0.2412456506, \"1405555200000\": 0.0004366698, \"1406505600000\": 0.0237736746, \"1419379200000\": 0.164669592, \"1423440000000\": 0.2022194355, \"1406592000000\": 0.031562604, \"1407196800000\": 0.0390437011, \"1425340800000\": 0.2918398876, \"1409270400000\": 0.0516696598, \"1408579200000\": 0.051834612, \"1413504000000\": 0.0680494019, \"1429574400000\": 0.3756195505, \"1426118400000\": 0.3174093391, \"1417651200000\": 0.1699124269, \"1421712000000\": 0.2198132128, \"1404345600000\": 0.001574243, \"1414972800000\": 0.0986176974, \"1410912000000\": 0.0656204349, \"1413936000000\": 0.0595838143, \"1422921600000\": 0.2322430778, \"1423699200000\": 0.2314800014, \"1429660800000\": 0.3773816905, \"1405641600000\": 0.0024839679, \"1404691200000\": 0.0024614281, \"1404777600000\": 0.0025492778, \"1407715200000\": 0.0428234041, \"1426809600000\": 0.3625880613, \"1414540800000\": 0.0785475998, \"1418083200000\": 0.1650292971, \"1425427200000\": 0.300010214, \"1404172800000\": 0.0002630975, \"1404432000000\": 0.0020403398, \"1427846400000\": 0.37208331, \"1417564800000\": 0.1603228123, \"1407801600000\": 0.0434973782, \"1417737600000\": 0.1665547235, \"1427068800000\": 0.3685628872, \"1423612800000\": 0.2264632469, \"1415750400000\": 0.1069010491, \"1405987200000\": 0.0093989476, \"1408320000000\": 0.0493366843, \"1411516800000\": 0.0722238681, \"1428883200000\": 0.3732102806, \"1415664000000\": 0.0942541432, \"1414713600000\": 0.0953595411, \"1416787200000\": 0.1267536445, \"1411430400000\": 0.0628902553, \"1426636800000\": 0.3585327587, \"1427155200000\": 0.3683627639, \"1427673600000\": 0.3710283974, \"1418256000000\": 0.1733424474, \"1416182400000\": 0.1143120764, \"1421020800000\": 0.1904804096, \"1428451200000\": 0.3732456206, \"1404259200000\": 0.0008999355, \"1423180800000\": 0.1926975981, \"1406764800000\": 0.0368313384, \"1415145600000\": 0.0969215469, \"1423008000000\": 0.2268671078, \"1422316800000\": 0.2560793781, \"1420416000000\": 0.1804961552, \"1422576000000\": 0.2339930355, \"1410739200000\": 0.0732536119, \"1429747200000\": 0.3770494505, \"1419206400000\": 0.16104838, \"1421625600000\": 0.2004279333, \"1410393600000\": 0.0704740164, \"1428364800000\": 0.37291558, \"1411603200000\": 0.0701667835, \"1417392000000\": 0.1382508796, \"1419292800000\": 0.1602569042, \"1427241600000\": 0.366477172, \"1421107200000\": 0.2047022163, \"1419811200000\": 0.1661939462, \"1424131200000\": 0.2689642414, \"1417132800000\": 0.1349361578, \"1412899200000\": 0.079781328, \"1429056000000\": 0.3726161506, \"1413417600000\": 0.069171347, \"1424908800000\": 0.2972704381, \"1428969600000\": 0.3728639106, \"1418947200000\": 0.1686212131, \"1409788800000\": 0.0736271048, \"1413158400000\": 0.0772630964, \"1422489600000\": 0.2445650655, \"1421971200000\": 0.24620705, \"1419984000000\": 0.1676471778, \"1426204800000\": 0.3233326919, \"1414454400000\": 0.0655661398}}'"
      }
     ],
     "trading_days": ""
    },
    {
     "cell_type": "markdown",
     "id": "22BADC88D8F740FA86452D6D82E7DE9D",
     "metadata": {},
     "source": [
      "#3.\u7a0b\u5e8f\u590d\u4e60\uff1a\u4ea4\u6613\u6307\u4ee4\n",
      "            order_to(sec, 0)                                                                      # \u5168\u90e8\u5356\u51fa\n",
      "            cash += security_position[sec].amount * context.current_price(sec)                    # \u4f30\u8ba1\u5356\u51fa\u80a1\u7968\u540e\u7684\u8d26\u6237\u91d1\u989d\uff0c\u6ce8\uff1a context.current_price(sec) \u662f\u83b7\u53d6sec\u80a1\u7968\u5f53\u524d\u4ef7\u683c\n",
      "                                                                                                  # security_position[sec].amount\u83b7\u53d6\u8d2d\u4e70\u80a1\u7968\u7684\u6570\u91cf\n",
      "   #\u4ea4\u6613\u6267\u884c\u90e8\u5206\n",
      "    d = min(len(buylist), int(cash) // 100000)  # \u53ef\u4ee5\u4e70\u5165\u7684\u80a1\u7968\u6570\u91cf\uff0c\u5982\u679c\u8d44\u91d1\u4e0d\u591f\uff0c\u53ea\u4e70\u5165\u90e8\u5206\n",
      "    for sec in buylist[:d]:\n",
      "        order(sec, 100000 / context.current_price(sec))  #\u57fa\u4e8e\u4ed3\u4f4d\u7ba1\u7406\u7684\u9700\u8981\uff0c\u6bcf\u53ea\u80a1\u7968\u6700\u5927\u6295\u8d44\u989d\u4e3a10000\u5143"
     ]
    }
   ],
   "metadata": {}
  }
 ]
}






aqf13.2.4.nb

{
 "metadata": {
  "signature": "sha256:9788844a8d73988850167a2994ede44d5fe9b86b51d520339adc1fb0f1c91c22"
 },
 "nbformat": 3,
 "nbformat_minor": 0,
 "worksheets": [
  {
   "cells": [
    {
     "cell_type": "markdown",
     "id": "uqer_B60BD51E55FE4F978",
     "metadata": {},
     "source": [
      "# 1. \u6307\u6807\u4ecb\u7ecd\n",
      "\n",
      "---\n",
      "\n",
      "- MFI\uff08Money Flow Index\uff09\u662f\u4e00\u79cd\u901a\u8fc7\u8d44\u91d1\u7684\u6d41\u5165\u4e0e\u6d41\u51fa\u6765\u9884\u6d4b\u8d85\u4e70\u548c\u8d85\u5356\u7684\u6307\u6807\uff0c\u5176\u4e3b\u8981\u4f7f\u7528\u4e0a\u6da8\u7684\u5929\u6570\u3001\u4e0b\u8dcc\u7684\u5929\u6570\u3001\u6210\u4ea4\u91cf\u589e\u52a0\u5e45\u5ea6\u3001\u6210\u4ea4\u91cf\u51cf\u5c11\u5e45\u5ea6\u7b49\u56db\u9879\u6570\u636e\u6765\u8fdb\u884c\u8ba1\u7b97\n",
      "- MFI\u8d8a\u5927\uff0c\u8d44\u91d1\u6d41\u5165\u8d8a\u5927\uff0c\u6240\u4ee5\u5f53MFI \uff1e 80\u65f6\uff0c\u4e00\u822c\u8ba4\u4e3a\u8d44\u91d1\u77ed\u671f\u8fc7\u70ed\uff1b\u53cd\u4e4b\uff0c\u5f53MFI < 20\u65f6\uff0c\u4e00\u822c\u8ba4\u4e3a\u8d44\u91d1\u77ed\u671f\u51b7\u5374\n",
      "- MFI\u7684\u8ba1\u7b97\u516c\u5f0f\u5982\u4e0b\n",
      "\t- TP(Typical Price) = (close + highest + lowest) / 3\u3002\n",
      "\t- \u5f53\u65e5\u73b0\u91d1\u6d41 MF = TP * volume\u3002\n",
      "\t- $MR_t\\quad(\\text{Money Ratio}) = \\frac{\\sum_{i=t-T+1}^tI(TP_i\\gt TP_{i-1})MF_i}{\\sum_{i=t-T+1}^tI(TP_i\\lt TP_{i-1})MF_i}$\n",
      "\t- \u82e5\u5f53\u65e5TP\u9ad8\u4e8e\u524d\u4e00\u65e5TP\uff0c\u5b9a\u4e49MF\u4e3a\u6b63\uff1b\u53cd\u4e4b\u5219MF\u4e3a\u8d1f\uff1b\u7279\u522b\u5730\uff0c\u82e5\u5f53\u65e5TP\u7b49\u4e8e\u524d\u4e00\u65e5TP\uff0c\u5219\u5f53\u65e5MF\u88ab\u820d\u53bb\u3002\n",
      "\t- $MFI=100-100/(1+MR)$\n",
      "- \u5176\u4e2dT\u4e00\u822c\u53d614"
     ]
    },
    {
     "cell_type": "markdown",
     "id": "0B1EDB005F3F4389993221DBF58C0356",
     "metadata": {},
     "source": [
      "# 2. \u64cd\u76d8\u7b56\u7565\n",
      "\n",
      "- \u4e70\u5165\u6761\u4ef6\uff1aMFI < 20\u65f6\uff0c\u4e00\u822c\u8ba4\u4e3a\u8d44\u91d1\u77ed\u671f\u51b7\u5374\uff0c\u4e3a\u8d85\u4e70\uff0c\u5e94\u5356\u51fa\n",
      "- \u5356\u51fa\u6761\u4ef6\uff1aMFI \uff1e 80\u65f6\uff0c\u4e00\u822c\u8ba4\u4e3a\u8d44\u91d1\u77ed\u671f\u8fc7\u70ed\uff0c\u4e3a\u8d85\u4e70\uff0c\u5e94\u5356\u51fa"
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "4948949A718F409FB002B638A133ACDC",
     "input": [
      "def timing_Basic_mfi(context):\n",
      "    ##basic_cci\u7b97\u6cd5\u5728mfi<20,\u8d85\u5356\u65f6\u4e70\u5165\uff0c\u5728cci>80,\u8d85\u4e70\u65f6\u5356\u51fa  \uff08\u64cd\u76d8\u89c4\u5219\uff1a\u9884\u6d4b\uff09\n",
      "    ##\u57fa\u4e8e\u4ed3\u4f4d\u7ba1\u7406\u7684\u9700\u8981\uff0c\u6bcf\u53ea\u80a1\u7968\u6700\u5927\u6295\u8d44\u989d\u4e3a100000\u5143             \uff08\u4ed3\u4f4d\u7ba1\u7406\uff1a\u98ce\u63a7\uff09\n",
      "    \n",
      "    \n",
      "    #\u6570\u636e\u83b7\u53d6\uff08\u901a\u7528\u90e8\u5206\uff09\uff1a\u6295\u8d44\u8005\u8d26\u6237\uff0c\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff0c\u6301\u4ed3\u6570\u636e\uff0c\u8d26\u6237\u91d1\u989d\u6570\u636e\uff1b\u6ce8\uff1a\u7531\u4e8e\u4f7f\u7528\u7cfb\u7edf\u63d0\u4f9b\u7684\u4fe1\u53f7\u673a\u5236\uff0c\u4e0d\u5fc5\u83b7\u53d6\u4ef7\u683c\u6570\u636e\n",
      "    account = context.get_account('fantasy_account')                                              #\u83b7\u53d6\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff08fantasy_account\uff09\n",
      "    current_universe = context.get_universe(exclude_halt=True)                                    #\u83b7\u53d6\u5f53\u524d\u9664\u505c\u724c\u5916\u7684\u6240\u6709\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff08universe\uff09\n",
      "    mfi = context.signal_result['MFI']                                                            #\u83b7\u53d6\u8bc1\u5238\u6c60\uff08HS300\uff09\u4e2d\u80a1\u7968\u7684MFI\u4fe1\u53f7\n",
      "    security_position = account.get_positions()                                                   #\u5b57\u5178\u578b\u6570\u636e\uff0c\u4e0a\u4e00K\u7ebf\u7ed3\u675f\u540e\u7684\u6709\u6548\u8bc1\u5238\u5934\u5bf8\uff0c\u5373\u6301\u4ed3\u6570\u91cf\u5927\u4e8e0\u7684\u8bc1\u5238\u53ca\u5176\u5934\u5bf8\n",
      "    cash = account.cash                                                                           #\u83b7\u53d6\u80a1\u7968\u8d26\u6237\u53ef\u7528\u4e8e\u6295\u8d44\u7684\u73b0\u91d1\u989d\u5ea6\n",
      "    \n",
      "    #\u62e9\u65f6\u7b56\u7565\u90e8\u5206\uff1a\u83b7\u53d6\u5f53\u524d\u65f6\u70b9\u7684buylist\n",
      "    buylist = []                                                                                  #\u521d\u59cb\u5316\u8d2d\u4e70\u80a1\u7968\u5217\u8868\n",
      "    for sec in current_universe:                                                                  #\u904d\u5386\u6240\u6709\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff1b\u6ce8\uff1a\u5982\u8be5\u7b56\u7565\u6267\u884c\u4e86\u9009\u80a1\u7b56\u7565\uff0c\u8be5\u90e8\u5206\u5e94\u904d\u5386\u88ab\u9009\u4e2d\u80a1\u7968\n",
      "        if mfi[sec] < buy_threshold and sec not in security_position:                             #\u80a1\u7968sec\u7684mfi\u4fe1\u53f7\u7684\u53d6\u503c\u5c0f\u4e8e\u4e70\u5165\u9608\u503c\uff0820\uff09\uff0c\u5904\u4e8e\u8d85\u5356\u671f\uff0c\u4e14\u65e0\u6301\u4ed3\n",
      "                                                                                                  #mfi[sec] \u4ee3\u8868\u80a1\u7968sec\u5728\u5f53\u671f\u7684mfi\u4fe1\u53f7\u53d6\u503c          \n",
      "            buylist.append(sec)\n",
      "        elif mfi[sec] > sell_threshold and sec in security_position:                              # \u80a1\u7968sec\u7684mfi\u4fe1\u53f7\u7684\u53d6\u503c\u5927\u4e8e\u5356\u51fa\u9608\u503c\uff0880\uff09\uff0c \u5904\u4e8e\u8d85\u4e70\u671f\uff0c\u4e14\u6709\u6301\u4ed3\n",
      "            order_to(sec, 0)                                                                      # \u5168\u90e8\u5356\u51fa\n",
      "            cash += security_position[sec].amount * context.current_price(sec)  # \u4f30\u8ba1\u5356\u51fa\u80a1\u7968\u540e\u7684\u8d26\u6237\u91d1\u989d\uff0c\u6ce8\uff1acontext.current_price(sec) \u662f\u83b7\u53d6sec\u80a1\u7968\u5f53\u524d\u4ef7\u683c\n",
      "                                                                                # security_position[sec].amount\u83b7\u53d6\u8d2d\u4e70\u80a1\u7968\u7684\u6570\u91cf                \n",
      "   #\u4ea4\u6613\u6267\u884c\u90e8\u5206\n",
      "    d = min(len(buylist), int(cash) // 100000)  # \u53ef\u4ee5\u4e70\u5165\u7684\u80a1\u7968\u6570\u91cf\uff0c\u5982\u679c\u8d44\u91d1\u4e0d\u591f\uff0c\u53ea\u4e70\u5165\u90e8\u5206\n",
      "    for sec in buylist[:d]:\n",
      "        order(sec, 100000 / context.current_price(sec))  #\u57fa\u4e8e\u4ed3\u4f4d\u7ba1\u7406\u7684\u9700\u8981\uff0c\u6bcf\u53ea\u80a1\u7968\u6700\u5927\u6295\u8d44\u989d\u4e3a10000\u5143"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "485BA751B9F1420F8DBA15F6122A0EAF",
     "input": [
      "def timing(context):\n",
      "    timing_Basic_mfi(context)   #\u57fa\u4e8emfi\u6307\u6807\u7684\u57fa\u7840\u7b97\u6cd5"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "strategy",
     "collapsed": false,
     "has_detail": true,
     "id": "uqer_2C877B673CEF461E8",
     "input": "#\u52a0\u8f7d\u51fd\u6570\u5e93\uff1b\u6ce8\uff1a\u7531\u4e8e\u8be5\u7b56\u7565\u4f7f\u7528\u4f18\u77ff\u63d0\u4f9b\u7684signal\u673a\u5236\uff0c\u6240\u4ee5\u4e0d\u7528\u5f15\u5165talib\nimport numpy as np\nimport pandas as pd\n\n#\u521d\u59cb\u5316\u56de\u6d4b\u73af\u5883\nstart = '20160201'  # \u56de\u6d4b\u8d77\u59cb\u65f6\u95f4 \u6ce8\uff1a\u652f\u6301\u4e24\u79cd\u65e5\u671f\u8868\u8ff0\u5f62\u5f0f\uff08 '2015-01-01'\uff0c'20150101'\uff09\nend = '20170201'    # \u56de\u6d4b\u7ed3\u675f\u65f6\u95f4\nbenchmark = 'HS300' # \u7b56\u7565\u53c2\u8003\u6807\u51c6\nuniverse = DynamicUniverse('HS300')  # \u8bc1\u5238\u6c60\uff1a\u53ef\u4f9b\u9009\u62e9\u7684\u80a1\u7968\u7684\u8303\u56f4; \u9009\u62e9\u6bcf\u4e00\u671f\u7684HS300\u80a1\u7968\u7ec4\u6210\u6bcf\u4e00\u671f\u7684\u8bc1\u5238\u6c60\nfreq = 'd'          # \u7528\u65e5\u7ebf\u56de\u6d4b\u7684\u7b56\u7565\nrefresh_rate = 1    # \u6bcf\u5929\u8c03\u4e00\u6b21\u4ed3\uff0c\u5373\u6bcf\u4e2a\u4ea4\u6613\u65e5\u90fd\u4f1a\u8fd0\u884c\u7b2c\u4e09\u90e8\u5206\u7684handle_data\u51fd\u6570\n\n#\u521d\u59cb\u5316\u6295\u8d44\u8005\uff08\u8d26\u6237\uff09\u53c2\u6570\n#accounts\u4e3a\u5b57\u5178\u7c7b\u578b\uff0c\u4ee3\u8868\u6295\u8d44\u8005\u6240\u6709\u7684\u8d26\u6237\uff0c\u800c\u5b57\u5178\u4e2d\u6bcf\u4e00\u4e2a\u952e\u4ee3\u8868\u4e00\u4e2a\u8d26\u6237\uff0c\u800c\u6bcf\u4e00\u4e2a\u952e\u5bf9\u5e94\u7684\u503c\u4e3a\u8be5\u8d26\u6237\u7684\u521d\u59cb\u60c5\u51b5\uff0c\u5982\u672c\u7a0b\u5e8f\u4e2d\u7684\u952e\u4e3afantasy_account\uff08\u80a1\u7968\u8d26\u6237\uff09\uff0c\u503c\u4e3a\u76f8\u5e94\u914d\u7f6e\naccounts = {\n    'fantasy_account': AccountConfig(account_type='security', capital_base=10000000)  #\u521d\u59cb\u5316\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff1a \u6295\u8d44\u54c1\u79cd\u4e3a\u80a1\u7968\uff0c\u521d\u59cb\u6295\u8d44\u91d1\u989d\u4e3a1\u5343\u4e07\n}\n\n#\u521d\u59cb\u5316\u7b56\u7565\u53c2\u6570\nbuy_threshold = 20   # \u4e70\u5165\u9608\u503c\nsell_threshold = 80  # \u5356\u51fa\u9608\u503c\n\n#\u521d\u59cb\u5316\u56de\u6d4b\u73af\u5883\uff0c\u6307\u660e\u521b\u5efa\u8d26\u6237\u65f6\u7684\u5de5\u4f5c\uff0c\u5168\u5c40\u53ea\u8fd0\u884c\u4e00\u6b21\n#\u5efa\u7acb\u7b56\u7565\u7684CCI\u4fe1\u53f7\u673a\u5236\uff0c \u9009\u62e9\u5411\u524d\u904d\u5386\u7684\u65f6\u95f4\u53c2\u6570\u662f20\u5929\ndef initialize(context):\n    mfi = Signal('MFI')                              #\u4f18\u77ff\u7684MFI\u7684\u53c2\u6570\u662f14\uff0c\u5373\u901a\u8fc7\u8003\u5bdf\u8fc7\u53bb14\u5929\u7684\u8d44\u91d1\u6d41\u60c5\u51b5\u5206\u6790\u8d85\u4e70\u548c\u8d85\u5356\n    context.signal_generator = SignalGenerator(mfi)  #\u4ea7\u751f\u4fe1\u53f7cci20\uff0cQuartz \u6846\u67b6\u4f1a\u81ea\u52a8\u89e6\u53d1\u4f9d\u8d56\u56fe\u5206\u6790\u4ee5\u53ca\u5728\u56de\u6d4b\u533a\u95f4\u5185\u8ba1\u7b97\u4fe1\u53f7\u53d6\u503c\u3002\n        \n#handle_data\u51fd\u6570\u662f\u7b56\u7565\u7684\u6838\u5fc3\u51fd\u6570\uff0c\u5305\u542b\u4e86\u6240\u6709\u7b56\u7565\u7b97\u6cd5\u7684\u5185\u5bb9\uff0c\u5305\u62ec\u6570\u636e\u83b7\u53d6\uff0c\u4ea4\u6613\u4fe1\u53f7\u751f\u6210\uff0c\u8ba2\u5355\u59d4\u6258\u7b49\u903b\u8f91\u3002\n#handle_data\u51fd\u6570\u65e0\u8bba\u662f\u56de\u6d4b\u8fd8\u662f\u6a21\u62df\u4ea4\u6613\u573a\u666f\uff0c\u8fd9\u4e2a\u51fd\u6570\u4f1a\u6839\u636e\u56de\u6d4b\u9891\u7387 freq \u7684\u8bbe\u7f6e\u88ab\u8c03\u7528\u3002\u5f53freq='d'\u65f6\uff0c\u6bcf\u5929\u88ab\u8c03\u7528\u4e00\u6b21\uff0c\u5f53freq='m'\u65f6\uff0c\u6bcf\u5206\u949f\u88ab\u8c03\u7528\u4e00\u6b21\u3002\ndef handle_data(context):\n     timing(context)",
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 3,
       "text": "'{\"information\": -1.20703, \"benchmark_cumulative_return\": {\"1470787200000\": 0.1008967818, \"1461801600000\": 0.0728053114, \"1455753600000\": 0.0365260396, \"1468454400000\": 0.1122416491, \"1485302400000\": 0.1458930311, \"1468368000000\": 0.1143135478, \"1467072000000\": 0.0645978229, \"1463443200000\": 0.0474985489, \"1459468800000\": 0.0936173029, \"1477440000000\": 0.1387296383, \"1478736000000\": 0.1508854108, \"1471824000000\": 0.1326181481, \"1484611200000\": 0.1290748076, \"1464307200000\": 0.0395130495, \"1480636800000\": 0.1978435825, \"1481760000000\": 0.1338533446, \"1468281600000\": 0.1110258003, \"1467590400000\": 0.0877793957, \"1475107200000\": 0.1012518287, \"1476316800000\": 0.1210268525, \"1479772800000\": 0.177277001, \"1464652800000\": 0.0758530798, \"1465171200000\": 0.078985367, \"1482364800000\": 0.1322369649, \"1465948800000\": 0.0577979627, \"1483401600000\": 0.1344619479, \"1459382400000\": 0.0923250817, \"1464048000000\": 0.0398718301, \"1458604800000\": 0.0949393942, \"1477958400000\": 0.1401729071, \"1469404800000\": 0.0966688051, \"1476748800000\": 0.1273694965, \"1472688000000\": 0.1206639987, \"1463097600000\": 0.0437342376, \"1478476800000\": 0.1393379021, \"1474848000000\": 0.0930704765, \"1473638400000\": 0.1074352786, \"1461542400000\": 0.0732981681, \"1479081600000\": 0.164339175, \"1474243200000\": 0.1076117838, \"1454284800000\": -0.0152887386, \"1470009600000\": 0.0783136293, \"1473206400000\": 0.1339833474, \"1479340800000\": 0.1664731899, \"1465344000000\": 0.0739610806, \"1458172800000\": 0.0604577593, \"1474416000000\": 0.1088038723, \"1476057600000\": 0.1180476496, \"1471219200000\": 0.1518398963, \"1456704000000\": -0.0232929069, \"1473292800000\": 0.1335580379, \"1485388800000\": 0.1499855741, \"1462320000000\": 0.0893967937, \"1473811200000\": 0.0993316565, \"1458259200000\": 0.0766687372, \"1479945600000\": 0.1841932867, \"1458777600000\": 0.0800250502, \"1480032000000\": 0.1952445445, \"1481155200000\": 0.1778808522, \"1484265600000\": 0.1268875017, \"1467676800000\": 0.0886914521, \"1463961600000\": 0.0479051896, \"1463702400000\": 0.0448485959, \"1465862400000\": 0.0440899633, \"1483920000000\": 0.1418188175, \"1481587200000\": 0.1557813916, \"1471478400000\": 0.1420170463, \"1473120000000\": 0.1345973816, \"1478563200000\": 0.144268505, \"1479859200000\": 0.1794374917, \"1471996800000\": 0.130265199, \"1461888000000\": 0.0715032467, \"1461283200000\": 0.0776659912, \"1482278400000\": 0.1332091009, \"1471564800000\": 0.1421986429, \"1483488000000\": 0.1433160562, \"1480550400000\": 0.2100906625, \"1476403200000\": 0.1221137168, \"1455667200000\": 0.0397917239, \"1466121600000\": 0.0557576313, \"1456272000000\": 0.0554820118, \"1458518400000\": 0.1029659651, \"1462492800000\": 0.0625452719, \"1479427200000\": 0.1599968093, \"1478822400000\": 0.159917382, \"1485129600000\": 0.1418799154, \"1462233600000\": 0.0907813407, \"1481673600000\": 0.1469252467, \"1456444800000\": 0.0006588393, \"1485216000000\": 0.1420055056, \"1482969600000\": 0.1193700803, \"1474329600000\": 0.1056698879, \"1470700800000\": 0.1055266472, \"1472428800000\": 0.1227698407, \"1460937600000\": 0.0958433042, \"1460678400000\": 0.1106941743, \"1476662400000\": 0.1126201168, \"1473724800000\": 0.1066644264, \"1472601600000\": 0.1295629122, \"1471910400000\": 0.134327193, \"1461110400000\": 0.079745018, \"1480291200000\": 0.1999229487, \"1467763200000\": 0.0918892498, \"1467849600000\": 0.0895641342, \"1454371200000\": 0.0051743158, \"1475020800000\": 0.0966705023, \"1461024000000\": 0.0991867187, \"1478217600000\": 0.1385174927, \"1484870400000\": 0.1387598478, \"1483660800000\": 0.1363084631, \"1484092800000\": 0.1318374524, \"1462406400000\": 0.0909103252, \"1481068800000\": 0.1797830345, \"1463616000000\": 0.0395133889, \"1473033600000\": 0.1268087533, \"1472774400000\": 0.1249194695, \"1477353600000\": 0.1430251622, \"1468972800000\": 0.0989497945, \"1467331200000\": 0.0706393898, \"1464912000000\": 0.0825623114, \"1478044800000\": 0.1314494805, \"1459296000000\": 0.0917096898, \"1458086400000\": 0.0488589962, \"1474502400000\": 0.1171148879, \"1482796800000\": 0.1256903217, \"1474934400000\": 0.1000190082, \"1461628800000\": 0.0791119755, \"1469059200000\": 0.1040134551, \"1482192000000\": 0.1232053332, \"1456876800000\": 0.0357229413, \"1470268800000\": 0.0866229477, \"1466553600000\": 0.0637696065, \"1474588800000\": 0.1118692912, \"1471392000000\": 0.1449236106, \"1484784000000\": 0.1300703644, \"1468800000000\": 0.1072377287, \"1464220800000\": 0.0400941587, \"1468540800000\": 0.1120766847, \"1459814400000\": 0.1080740914, \"1470096000000\": 0.0824696462, \"1483056000000\": 0.1235505365, \"1482451200000\": 0.1227080639, \"1464825600000\": 0.0750180748, \"1478131200000\": 0.1422207061, \"1466467200000\": 0.0543866616, \"1454630400000\": 0.0060076237, \"1469664000000\": 0.0933600128, \"1456185600000\": 0.0486315761, \"1459987200000\": 0.0893387507, \"1468195200000\": 0.0873157303, \"1476230400000\": 0.1201321073, \"1455580800000\": 0.030869729, \"1470614400000\": 0.0977882549, \"1457568000000\": 0.0227610154, \"1463529600000\": 0.0413924897, \"1469750400000\": 0.0875193901, \"1460073600000\": 0.0813403528, \"1484524800000\": 0.126729326, \"1458000000000\": 0.0436816255, \"1477008000000\": 0.1295445828, \"1480377600000\": 0.2097525873, \"1470355200000\": 0.087919921, \"1458864000000\": 0.0854444365, \"1456963200000\": 0.0381291814, \"1477526400000\": 0.1356391013, \"1466726400000\": 0.0444877787, \"1476144000000\": 0.1223543748, \"1476921600000\": 0.1264435234, \"1470873600000\": 0.0975089016, \"1484697600000\": 0.1334904908, \"1456790400000\": -0.0052259096, \"1465257600000\": 0.0783967903, \"1475193600000\": 0.104272103, \"1457654400000\": 0.0245050219, \"1464134400000\": 0.0384020855, \"1456099200000\": 0.0586465451, \"1459123200000\": 0.0759101046, \"1479254400000\": 0.164116507, \"1460332800000\": 0.0964009925, \"1480982400000\": 0.1741504842, \"1477612800000\": 0.1337487993, \"1459900800000\": 0.105712317, \"1457308800000\": 0.0538849798, \"1462752000000\": 0.0405707226, \"1454457600000\": 0.0008652146, \"1483574400000\": 0.1431385328, \"1480464000000\": 0.2009140929, \"1455840000000\": 0.0358084784, \"1484179200000\": 0.1261108792, \"1482105600000\": 0.129966498, \"1469145600000\": 0.0947262304, \"1454544000000\": 0.0131258719, \"1455494400000\": 0.0002094301, \"1468886400000\": 0.1025576272, \"1457049600000\": 0.050168189, \"1460505600000\": 0.107020831, \"1478649600000\": 0.1381373278, \"1473379200000\": 0.126253441, \"1469577600000\": 0.0923776938, \"1482710400000\": 0.1277323503, \"1460592000000\": 0.1119252976, \"1470960000000\": 0.1181715426, \"1458691200000\": 0.0984362324, \"1472515200000\": 0.1241974957, \"1461196800000\": 0.072812779, \"1476835200000\": 0.1256414434, \"1477267200000\": 0.1430669124, \"1477872000000\": 0.1324426613, \"1465776000000\": 0.0408171509, \"1456358400000\": -0.0092800967, \"1479686400000\": 0.168026435, \"1467244800000\": 0.070544688, \"1466985600000\": 0.0592154347, \"1481241600000\": 0.1858768741, \"1460419200000\": 0.0924479564, \"1482883200000\": 0.1207699018, \"1457481600000\": 0.0427064346, \"1471305600000\": 0.1466876436, \"1472083200000\": 0.1231741053, \"1479168000000\": 0.1642108693, \"1466035200000\": 0.0504346439, \"1459209600000\": 0.0642614448, \"1466640000000\": 0.0581200846, \"1464566400000\": 0.0409424016, \"1484006400000\": 0.1399081494, \"1472169600000\": 0.1225352925, \"1462838400000\": 0.0417577196, \"1457913600000\": 0.04059618, \"1463356800000\": 0.0506498444, \"1457395200000\": 0.0548465933, \"1481846400000\": 0.1357531508, \"1480896000000\": 0.1776310296, \"1464739200000\": 0.0727937707, \"1461715200000\": 0.0746161862, \"1462924800000\": 0.0464069326, \"1481500800000\": 0.1571876623, \"1466380800000\": 0.0565440974, \"1467936000000\": 0.0835649963, \"1469491200000\": 0.1098058783, \"1470182400000\": 0.0839814805, \"1463011200000\": 0.0488942972, \"1467158400000\": 0.0696855833}, \"benchmark_annualized_return\": 0.15531, \"turnover_rate\": 1.80168, \"max_drawdown\": 0.07812, \"beta\": 0.57816, \"sharpe\": 0.45002, \"alpha\": -0.04122, \"volatility\": 0.10794, \"annualized_return\": 0.04857, \"cumulative_return\": {\"1470787200000\": 0.0627456317, \"1461801600000\": 0.0285436706, \"1455753600000\": 0.0156907925, \"1468454400000\": 0.0646398727, \"1485302400000\": 0.0408981906, \"1468368000000\": 0.0666101401, \"1467072000000\": 0.0132385183, \"1463443200000\": 0.0070055899, \"1459468800000\": 0.0380887959, \"1477440000000\": 0.0832917823, \"1478736000000\": 0.0834112447, \"1471824000000\": 0.0747287945, \"1484611200000\": 0.0306915367, \"1464307200000\": -0.0053217225, \"1480636800000\": 0.1038657976, \"1481760000000\": 0.0640733057, \"1468281600000\": 0.0610144183, \"1467590400000\": 0.0355641906, \"1475107200000\": 0.0467289123, \"1476316800000\": 0.0701469641, \"1479772800000\": 0.1059535402, \"1464652800000\": 0.0241045747, \"1465171200000\": 0.0295317284, \"1482364800000\": 0.0681614237, \"1465948800000\": 0.0061428181, \"1483401600000\": 0.0583782824, \"1459382400000\": 0.0385013158, \"1464048000000\": -0.0022819029, \"1458604800000\": 0.0425667514, \"1477958400000\": 0.0785226093, \"1469404800000\": 0.0591939798, \"1476748800000\": 0.0741738236, \"1472688000000\": 0.0669735239, \"1463097600000\": 0.0014117311, \"1478476800000\": 0.0747635641, \"1474848000000\": 0.0399908509, \"1473638400000\": 0.0538014546, \"1461542400000\": 0.0264612119, \"1479081600000\": 0.0984629379, \"1474243200000\": 0.0577085938, \"1454284800000\": -0.0030873694, \"1470009600000\": 0.0462664879, \"1473206400000\": 0.0755397742, \"1479340800000\": 0.1011860691, \"1465344000000\": 0.0249144892, \"1458172800000\": 0.0257549336, \"1474416000000\": 0.0582750122, \"1476057600000\": 0.0642134009, \"1471219200000\": 0.0842890131, \"1456704000000\": -0.0070390568, \"1473292800000\": 0.0761078826, \"1485388800000\": 0.0469836506, \"1462320000000\": 0.0381070618, \"1473811200000\": 0.0522217538, \"1458259200000\": 0.0347932563, \"1479945600000\": 0.1042040843, \"1458777600000\": 0.035677875, \"1480032000000\": 0.1093843267, \"1481155200000\": 0.0957825222, \"1484265600000\": 0.0405815941, \"1467676800000\": 0.0398209075, \"1463961600000\": 0.0043518971, \"1463702400000\": -0.0003563029, \"1465862400000\": -0.0064842119, \"1483920000000\": 0.0637297241, \"1481587200000\": 0.0694242131, \"1471478400000\": 0.0815547582, \"1473120000000\": 0.077484791, \"1478563200000\": 0.0787051916, \"1479859200000\": 0.1046816694, \"1471996800000\": 0.0754042625, \"1461888000000\": 0.0274749271, \"1461283200000\": 0.0277201422, \"1482278400000\": 0.0682824837, \"1471564800000\": 0.0818445554, \"1483488000000\": 0.0679922224, \"1480550400000\": 0.1128099919, \"1476403200000\": 0.0702862258, \"1455667200000\": 0.0160922125, \"1466121600000\": 0.0044021623, \"1456272000000\": 0.0257562411, \"1458518400000\": 0.0443502029, \"1462492800000\": 0.0212766077, \"1479427200000\": 0.0952790891, \"1478822400000\": 0.092732425, \"1485129600000\": 0.0427042206, \"1462233600000\": 0.0384416718, \"1481673600000\": 0.0640803686, \"1456444800000\": 0.0041389632, \"1485216000000\": 0.0381211006, \"1482969600000\": 0.0490218924, \"1474329600000\": 0.0560201473, \"1470700800000\": 0.0641029517, \"1472428800000\": 0.0711099359, \"1460937600000\": 0.0396328997, \"1460678400000\": 0.0465747422, \"1476662400000\": 0.0616014951, \"1473724800000\": 0.0547279538, \"1472601600000\": 0.0728378939, \"1471910400000\": 0.0751389645, \"1461110400000\": 0.0274883101, \"1480291200000\": 0.1101316387, \"1467763200000\": 0.0422121215, \"1467849600000\": 0.0434539996, \"1454371200000\": 0.0011829475, \"1475020800000\": 0.0437368658, \"1461024000000\": 0.0410267337, \"1478217600000\": 0.0730708141, \"1484870400000\": 0.0378484606, \"1483660800000\": 0.0585864918, \"1484092800000\": 0.0531522541, \"1462406400000\": 0.040774813, \"1481068800000\": 0.1010681851, \"1463616000000\": -0.0038411729, \"1473033600000\": 0.0695072333, \"1472774400000\": 0.0678241539, \"1477353600000\": 0.0883739679, \"1468972800000\": 0.0596701162, \"1467331200000\": 0.0166962752, \"1464912000000\": 0.0285714384, \"1478044800000\": 0.0704883267, \"1459296000000\": 0.0380564421, \"1458086400000\": 0.0199175081, \"1474502400000\": 0.0614253013, \"1482796800000\": 0.0563348524, \"1474934400000\": 0.0457580809, \"1461628800000\": 0.0300240647, \"1469059200000\": 0.0604247863, \"1482192000000\": 0.0592506305, \"1456876800000\": 0.0190989619, \"1470268800000\": 0.0505084614, \"1466553600000\": 0.0087823867, \"1474588800000\": 0.0562339409, \"1471392000000\": 0.0844187376, \"1484784000000\": 0.0258732606, \"1468800000000\": 0.0604206863, \"1464220800000\": -0.0046042725, \"1468540800000\": 0.0638533668, \"1459814400000\": 0.0446846659, \"1470096000000\": 0.0481363901, \"1483056000000\": 0.0501579924, \"1482451200000\": 0.0563845974, \"1464825600000\": 0.0246275299, \"1478131200000\": 0.0754411341, \"1466467200000\": 0.0005968867, \"1454630400000\": 0.0038310139, \"1469664000000\": 0.0517665542, \"1456185600000\": 0.0231323511, \"1459987200000\": 0.0396664741, \"1468195200000\": 0.0450845323, \"1476230400000\": 0.0678796484, \"1455580800000\": 0.0131522684, \"1470614400000\": 0.0602107983, \"1457568000000\": 0.0129467181, \"1463529600000\": -0.0026265323, \"1469750400000\": 0.0497054587, \"1460073600000\": 0.0372012566, \"1484524800000\": 0.0265285641, \"1458000000000\": 0.0196406352, \"1477008000000\": 0.0735489536, \"1480377600000\": 0.1101395362, \"1470355200000\": 0.0499914583, \"1458864000000\": 0.036307085, \"1456963200000\": 0.0194656872, \"1477526400000\": 0.081267543, \"1466726400000\": -0.0054085879, \"1476144000000\": 0.0711375772, \"1476921600000\": 0.0740554236, \"1470873600000\": 0.0556278261, \"1484697600000\": 0.0271893266, \"1456790400000\": 0.0017449232, \"1465257600000\": 0.0273766184, \"1475193600000\": 0.0496674535, \"1457654400000\": 0.012796675, \"1464134400000\": -0.0055707898, \"1456099200000\": 0.0242199911, \"1459123200000\": 0.033191945, \"1479254400000\": 0.1013309623, \"1460332800000\": 0.043220541, \"1480982400000\": 0.0967465565, \"1477612800000\": 0.077744853, \"1459900800000\": 0.043483764, \"1457308800000\": 0.0271216671, \"1462752000000\": 0.0012016084, \"1454457600000\": 0.0013748651, \"1483574400000\": 0.0676667124, \"1480464000000\": 0.1075349813, \"1455840000000\": 0.0152493325, \"1484179200000\": 0.0470901741, \"1482105600000\": 0.0619952256, \"1469145600000\": 0.0574721298, \"1454544000000\": 0.0051631139, \"1455494400000\": 0.0029658475, \"1468886400000\": 0.0605068563, \"1457049600000\": 0.0235005771, \"1460505600000\": 0.0467218447, \"1478649600000\": 0.0729121992, \"1473379200000\": 0.0708783926, \"1469577600000\": 0.0511279612, \"1482710400000\": 0.0587860324, \"1460592000000\": 0.0475944347, \"1470960000000\": 0.0657324469, \"1458691200000\": 0.042065685, \"1472515200000\": 0.0722851039, \"1461196800000\": 0.0264887938, \"1476835200000\": 0.0741511636, \"1477267200000\": 0.0865022328, \"1477872000000\": 0.0748764474, \"1465776000000\": -0.0075316207, \"1456358400000\": 0.0009439942, \"1479686400000\": 0.0974907991, \"1467244800000\": 0.0176476552, \"1466985600000\": 0.0077930082, \"1481241600000\": 0.0944933424, \"1460419200000\": 0.041166021, \"1482883200000\": 0.0518477824, \"1457481600000\": 0.0190964881, \"1471305600000\": 0.0858174406, \"1472083200000\": 0.0710399478, \"1479168000000\": 0.0998712096, \"1466035200000\": -0.0001848877, \"1459209600000\": 0.0287044621, \"1466640000000\": 0.0046735468, \"1464566400000\": -0.0079311893, \"1484006400000\": 0.0623506041, \"1472169600000\": 0.0712242259, \"1462838400000\": 0.0021624184, \"1457913600000\": 0.0212100836, \"1463356800000\": 0.0071393811, \"1457395200000\": 0.0258824881, \"1481846400000\": 0.0680032932, \"1480896000000\": 0.101245002, \"1464739200000\": 0.0220915686, \"1461715200000\": 0.0300885821, \"1462924800000\": 0.0043534848, \"1481500800000\": 0.0677847138, \"1466380800000\": 0.0022890823, \"1467936000000\": 0.0407560075, \"1469491200000\": 0.0639091523, \"1470182400000\": 0.0483663464, \"1463011200000\": 0.0046552548, \"1467158400000\": 0.0168117649}}'"
      }
     ],
     "trading_days": ""
    }
   ],
   "metadata": {}
  }
 ]
}
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{
 "metadata": {
  "signature": "sha256:3fc760371287c5e5262eae13bd18408d14aa6b96935318f54f147df9854aca18"
 },
 "nbformat": 3,
 "nbformat_minor": 0,
 "worksheets": [
  {
   "cells": [
    {
     "cell_type": "markdown",
     "id": "uqer_642CEB8389D449CB8",
     "metadata": {},
     "source": [
      "# 1.MACD\u7684\u57fa\u672c\u601d\u60f3\n",
      "\n",
      "---\n",
      "--MACD\u79f0\u4e3a\u6307\u6570\u5e73\u6ed1\u79fb\u52a8\u5e73\u5747\u7ebf\uff0c\u662f\u4ece\u53cc\u6307\u6570\u79fb\u52a8\u5e73\u5747\u7ebf\u53d1\u5c55\u800c\u6765\u7684\uff0c\u7531\u4e24\u7ebf\u4e00\u67f1\u7ec4\u5408\u8d77\u6765\u5f62\u6210\uff0c\u5feb\u901f\u7ebf\u4e3aDIF\uff0c\u6162\u901f\u7ebf\u4e3aDEA\uff0c\u67f1\u72b6\u56fe\u4e3aMACD\u3002\u5feb\u7684\u6307\u6570\u79fb\u52a8\u5e73\u5747\u7ebf\uff08EMA12\uff09\u51cf\u53bb\u6162\u7684\u6307\u6570\u79fb\u52a8\u5e73\u5747\u7ebf\uff08EMA26\uff09\u5f97\u5230\u5feb\u7ebfDIF\uff0c\u6162\u901f\u7ebfDEA\u662f\u7531DIF\u76849\u65e5\u6307\u6570\u52a0\u6743\u79fb\u52a8\u5e73\u5747\u503c\u3002MACD\u67f1\u7531\u5feb\u901f\u7ebfDIF\u548c\u6162\u901f\u7ebfDEA\u505a\u5dee\u5f97\u5230\u3002MACD\u53ef\u4ee5\u53cd\u6620\u80a1\u7968\u8fd1\u671f\u4ef7\u683c\u8d70\u52bf\u7684\u80fd\u91cf\u548c\u53d8\u5316\u5f3a\u5ea6\u3002\u5f53MACD\u4ece\u8d1f\u6570\u8f6c\u5411\u6b63\u6570\uff0c\u662f\u4e70\u7684\u4fe1\u53f7\u3002\u5f53MACD\u4ece\u6b63\u6570\u8f6c\u5411\u8d1f\u6570\uff0c\u662f\u5356\u7684\u4fe1\u53f7\u3002\u5f53MACD\u4ee5\u5927\u89d2\u5ea6\u53d8\u5316\uff0c\u8868\u793a\u5feb\u7684\u79fb\u52a8\u5e73\u5747\u7ebf\u548c\u6162\u7684\u79fb\u52a8\u5e73\u5747\u7ebf\u7684\u5dee\u8ddd\u975e\u5e38\u8fc5\u901f\u7684\u62c9\u5f00\uff0c\u4ee3\u8868\u4e86\u4e00\u4e2a\u5e02\u573a\u5927\u8d8b\u52bf\u7684\u8f6c\u53d8\u3002"
     ]
    },
    {
     "cell_type": "markdown",
     "id": "uqer_B60BD51E55FE4F978",
     "metadata": {},
     "source": [
      "# 2. MACD\u7684\u64cd\u76d8\u6b65\u9aa4\n",
      "\n",
      "---\n",
      "-\u4e70\u5165\u89c4\u5219\uff1aDIF\u4e0a\u7a7fDEA\uff0c\u4e70\u5165\u80a1\u7968\n",
      "-\u5356\u51fa\u89c4\u5219\uff1aDIF\u4e0b\u7a7fDEA\uff0c\u5356\u51fa\u80a1\u7968\n"
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "4948949A718F409FB002B638A133ACDC",
     "input": [
      "def timing_Basic_MACD(context):\n",
      "    ##basic_macd\u7b97\u6cd5\u5728DIF\u4e0a\u7a7fDEA\u65f6\u4e70\u5165\uff0c\u5728DIF\u4e0b\u7a7fDEA\u65f6\u5356\u51fa  \uff08\u64cd\u76d8\u89c4\u5219\uff1a\u9884\u6d4b\uff09\n",
      "    ##\u57fa\u4e8e\u4ed3\u4f4d\u7ba1\u7406\u7684\u9700\u8981\uff0c\u6bcf\u53ea\u80a1\u7968\u6700\u5927\u6295\u8d44\u989d\u4e3a10000\u5143         \uff08\u4ed3\u4f4d\u7ba1\u7406\uff1a\u98ce\u63a7\uff09\n",
      "    \n",
      "    \n",
      "    #\u6570\u636e\u83b7\u53d6\uff08\u901a\u7528\u90e8\u5206\uff09\uff1a\u6295\u8d44\u8005\u8d26\u6237\uff0c\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff0c\u4ef7\u683c\u6570\u636e\uff0c\u6301\u4ed3\u6570\u636e\uff0c\u8d26\u6237\u91d1\u989d\u6570\u636e\n",
      "    account = context.get_account('fantasy_account')                                              #\u83b7\u53d6\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff08fantasy_account\uff09\n",
      "    current_universe = context.get_universe(exclude_halt=True)                                    #\u83b7\u53d6\u5f53\u524d\u9664\u505c\u724c\u5916\u7684\u6240\u6709\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff08universe\uff09\n",
      "    history = context.history(current_universe, 'closePrice', max_history_window, rtype='array')  #\u62ff\u8fc7\u53bb60\u4e2a\u4ea4\u6613\u65e5\u7684\u6536\u76d8\u4ef7\u6765\u4f30\u7b97MACD\n",
      "    security_position = account.get_positions()                                                   #\u5b57\u5178\u578b\u6570\u636e\uff0c\u4e0a\u4e00K\u7ebf\u7ed3\u675f\u540e\u7684\u6709\u6548\u8bc1\u5238\u5934\u5bf8\uff0c\u5373\u6301\u4ed3\u6570\u91cf\u5927\u4e8e0\u7684\u8bc1\u5238\u53ca\u5176\u5934\u5bf8\n",
      "    cash = account.cash                                                                           #\u83b7\u53d6\u80a1\u7968\u8d26\u6237\u53ef\u7528\u4e8e\u6295\u8d44\u7684\u73b0\u91d1\u989d\u5ea6\n",
      "    \n",
      "    #\u62e9\u65f6\u7b56\u7565\u90e8\u5206\uff1a\u83b7\u53d6\u5f53\u524d\u65f6\u70b9\u7684buylist\n",
      "    buylist = []                                                                                  #\u521d\u59cb\u5316\u8d2d\u4e70\u80a1\u7968\u5217\u8868\n",
      "    for sec in current_universe:                                                                  #\u904d\u5386\u6240\u6709\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff1b\u6ce8\uff1a\u5982\u8be5\u7b56\u7565\u6267\u884c\u4e86\u9009\u80a1\u7b56\u7565\uff0c\u8be5\u90e8\u5206\u5e94\u904d\u5386\u88ab\u9009\u4e2d\u80a1\u7968\n",
      "        close = history[sec]['closePrice']                                                        #\u83b7\u53d6\u80a1\u7968sec\u8fc7\u53bbmax_history_window\uff0860\uff09\u5929\u7684\u6536\u76d8\u4ef7\n",
      "        DIF, DEA, MACD = talib.MACD(close, fastperiod=fastperiod, slowperiod=slowperiod, signalperiod=signalperiod)   #talib\u63d0\u4f9b\u7684MACD\u8ba1\u7b97\u51fd\u6570\uff0c\u8ba1\u7b97DIF,DEF\u4ee5\u53caMACD\u7684\u53d6\u503c\n",
      "        if MACD[-2]<0 and MACD[-1] > 0 and sec not in security_position:  # DIF\u4e0a\u7a7fDEA\uff0c\u4e14\u65e0\u6301\u4ed3\n",
      "            buylist.append(sec)                                           #\u5c06\u80a1\u7968sec\u52a0\u5165\u8d2d\u4e70\u5217\u8868\n",
      "        elif MACD[-2]>0 and MACD[-1] < 0 and sec in security_position:  # DIF\u4e0b\u7a7fDEA\uff0c\u4e14\u6709\u6301\u4ed3\n",
      "            order_to(sec, 0)  # \u5168\u90e8\u5356\u51fa\n",
      "            cash += security_position[sec].amount * context.current_price(sec)  # \u4f30\u8ba1\u5356\u51fa\u80a1\u7968\u540e\u7684\u8d26\u6237\u91d1\u989d\uff0c\u6ce8\uff1acontext.current_price(sec) \u662f\u83b7\u53d6sec\u80a1\u7968\u5f53\u524d\u4ef7\u683c\n",
      "                                                                                # security_position[sec].amount\u83b7\u53d6\u8d2d\u4e70\u80a1\u7968\u7684\u6570\u91cf\n",
      "   #\u4ea4\u6613\u6267\u884c\u90e8\u5206\n",
      "    d = min(len(buylist), int(cash) // 100000)  # \u53ef\u4ee5\u4e70\u5165\u7684\u80a1\u7968\u6570\u91cf\uff0c\u5982\u679c\u8d44\u91d1\u4e0d\u591f\uff0c\u53ea\u4e70\u5165\u90e8\u5206\n",
      "    for sec in buylist[:d]:\n",
      "        order(sec, 100000 / context.current_price(sec))  #\u57fa\u4e8e\u4ed3\u4f4d\u7ba1\u7406\u7684\u9700\u8981\uff0c\u6bcf\u53ea\u80a1\u7968\u6700\u5927\u6295\u8d44\u989d\u4e3a10000\u5143"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "BFF7CF3028534D1D99C8373221377FE0",
     "input": [
      "def timing(context):\n",
      "    timing_Basic_MACD(context)   #\u57fa\u4e8e\u57fa\u7840MACD\u7b97\u6cd5\u7684\u62e9\u65f6\u7b56\u7565"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "strategy",
     "collapsed": false,
     "has_detail": true,
     "id": "uqer_2C877B673CEF461E8",
     "input": "#\u52a0\u8f7d\u51fd\u6570\u5e93\nimport talib       #Technical Analysis Library\nimport numpy as np\n\n#\u521d\u59cb\u5316\u56de\u6d4b\u73af\u5883\nstart = '20140701'  # \u56de\u6d4b\u8d77\u59cb\u65f6\u95f4 \u6ce8\uff1a\u652f\u6301\u4e24\u79cd\u65e5\u671f\u8868\u8ff0\u5f62\u5f0f\uff08 '2015-01-01'\uff0c'20150101'\uff09\nend = '20150501'    # \u56de\u6d4b\u7ed3\u675f\u65f6\u95f4\nbenchmark = 'HS300' # \u7b56\u7565\u53c2\u8003\u6807\u51c6\nuniverse = set_universe('HS300', start)  # \u8bc1\u5238\u6c60\uff1a\u53ef\u4f9b\u9009\u62e9\u7684\u80a1\u7968\u7684\u8303\u56f4; \u6ce8\uff1a \u53d6start\u65e5\u7684\u6210\u5206\u80a1\u9632\u6b62survival bias\nfreq = 'd'          # \u7528\u65e5\u7ebf\u56de\u6d4b\u7684\u7b56\u7565\nrefresh_rate = 1    # \u6bcf\u5929\u8c03\u4e00\u6b21\u4ed3\uff0c\u5373\u6bcf\u4e2a\u4ea4\u6613\u65e5\u90fd\u4f1a\u8fd0\u884c\u7b2c\u4e09\u90e8\u5206\u7684handle_data\u51fd\u6570\n\n#\u521d\u59cb\u5316\u6295\u8d44\u8005\uff08\u8d26\u6237\uff09\u53c2\u6570\n#accounts\u4e3a\u5b57\u5178\u7c7b\u578b\uff0c\u4ee3\u8868\u6295\u8d44\u8005\u6240\u6709\u7684\u8d26\u6237\uff0c\u800c\u5b57\u5178\u4e2d\u6bcf\u4e00\u4e2a\u952e\u4ee3\u8868\u4e00\u4e2a\u8d26\u6237\uff0c\u800c\u6bcf\u4e00\u4e2a\u952e\u5bf9\u5e94\u7684\u503c\u4e3a\u8be5\u8d26\u6237\u7684\u521d\u59cb\u60c5\u51b5\uff0c\u5982\u672c\u7a0b\u5e8f\u4e2d\u7684\u952e\u4e3afantasy_account\uff08\u80a1\u7968\u8d26\u6237\uff09\uff0c\u503c\u4e3a\u76f8\u5e94\u914d\u7f6e\naccounts = {\n    'fantasy_account': AccountConfig(account_type='security', capital_base=10000000)  #\u521d\u59cb\u5316\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff1a \u6295\u8d44\u54c1\u79cd\u4e3a\u80a1\u7968\uff0c\u521d\u59cb\u6295\u8d44\u91d1\u989d\u4e3a1\u5343\u4e07\n}\n\n#\u521d\u59cb\u5316\u7b56\u7565\u53c2\u6570\nmax_history_window = 60  # \u8ba1\u7b97\u6307\u6570\u5e73\u6ed1\u6240\u8003\u8651\u7684\u65f6\u95f4\u7a97\u53e3\u4e3a60\u5929\nfastperiod = 12          # \u5feb\u7ebf\u5468\u671f\nslowperiod = 26          # \u6162\u7ebf\u5468\u671f\nsignalperiod = 9         # Signal\u5e73\u6ed1\u5468\u671f\n\n#\u521d\u59cb\u5316\u56de\u6d4b\u73af\u5883\uff0c\u6307\u660e\u521b\u5efa\u8d26\u6237\u65f6\u7684\u5de5\u4f5c\uff0c\u5168\u5c40\u53ea\u8fd0\u884c\u4e00\u6b21\ndef initialize(context):\n    return\n#handle_data\u51fd\u6570\u662f\u7b56\u7565\u7684\u6838\u5fc3\u51fd\u6570\uff0c\u5305\u542b\u4e86\u6240\u6709\u7b56\u7565\u7b97\u6cd5\u7684\u5185\u5bb9\uff0c\u5305\u62ec\u6570\u636e\u83b7\u53d6\uff0c\u4ea4\u6613\u4fe1\u53f7\u751f\u6210\uff0c\u8ba2\u5355\u59d4\u6258\u7b49\u903b\u8f91\u3002\n#handle_data\u51fd\u6570\u65e0\u8bba\u662f\u56de\u6d4b\u8fd8\u662f\u6a21\u62df\u4ea4\u6613\u573a\u666f\uff0c\u8fd9\u4e2a\u51fd\u6570\u4f1a\u6839\u636e\u56de\u6d4b\u9891\u7387 freq \u7684\u8bbe\u7f6e\u88ab\u8c03\u7528\u3002\u5f53freq='d'\u65f6\uff0c\u6bcf\u5929\u88ab\u8c03\u7528\u4e00\u6b21\uff0c\u5f53freq='m'\u65f6\uff0c\u6bcf\u5206\u949f\u88ab\u8c03\u7528\u4e00\u6b21\u3002\ndef handle_data(context):\n    timing(context)",
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 13,
       "text": "'{\"information\": -2.35677, \"benchmark_cumulative_return\": {\"1419897600000\": 0.5969322717, \"1408492800000\": 0.0928447384, \"1426550400000\": 0.7352941176, \"1407888000000\": 0.0895008129, \"1407283200000\": 0.0914960834, \"1405900800000\": 0.0005450044, \"1409097600000\": 0.0750443393, \"1417996800000\": 0.5024017145, \"1404950400000\": -0.010285804, \"1430352000000\": 1.1938229752, \"1405296000000\": 0.0030668046, \"1418169600000\": 0.4879313849, \"1415232000000\": 0.1574739506, \"1420761600000\": 0.6381170559, \"1410998400000\": 0.1124833727, \"1416960000000\": 0.2576762489, \"1406246400000\": 0.0440298921, \"1429833600000\": 1.1719997044, \"1409184000000\": 0.0675066509, \"1410307200000\": 0.123461979, \"1425859200000\": 0.6339740984, \"1419552000000\": 0.5915237954, \"1427760000000\": 0.8711203074, \"1430092800000\": 1.2204727683, \"1420588800000\": 0.6829505986, \"1407456000000\": 0.076674734, \"1409011200000\": 0.0734231821, \"1406678400000\": 0.0724624963, \"1418688000000\": 0.5257352941, \"1416441600000\": 0.1718057198, \"1424044800000\": 0.6162984038, \"1412035200000\": 0.1320342521, \"1407110400000\": 0.0972232486, \"1422403200000\": 0.6282330772, \"1424995200000\": 0.6501810523, \"1428019200000\": 0.9262396542, \"1412726400000\": 0.1446848212, \"1414627200000\": 0.140320167, \"1408924800000\": 0.0820924475, \"1408060800000\": 0.0903044635, \"1428537600000\": 0.968546778, \"1413331200000\": 0.1379831141, \"1426464000000\": 0.7115310006, \"1415577600000\": 0.1850290053, \"1430179200000\": 1.1901141738, \"1417478400000\": 0.3504748005, \"1429488000000\": 1.0885308897, \"1408406400000\": 0.0968306607, \"1420502400000\": 0.6816896985, \"1425513600000\": 0.6148481377, \"1409529600000\": 0.0878473249, \"1427328000000\": 0.8243792492, \"1418774400000\": 0.5521541531, \"1404864000000\": -0.0075792566, \"1427932800000\": 0.905104567, \"1430265600000\": 1.2051110331, \"1416873600000\": 0.2403746675, \"1424822400000\": 0.6067146394, \"1428624000000\": 1.0065492906, \"1429142400000\": 1.0846650532, \"1410480000000\": 0.1262008572, \"1422835200000\": 0.5490873485, \"1413849600000\": 0.1239053725, \"1416528000000\": 0.1932179279, \"1429228800000\": 1.1228107449, \"1413244800000\": 0.1299881762, \"1425600000000\": 0.6066176471, \"1414108800000\": 0.1041928392, \"1410220800000\": 0.1293692728, \"1426032000000\": 0.6279236255, \"1414368000000\": 0.0940871638, \"1407974400000\": 0.0789009385, \"1423526400000\": 0.5735571239, \"1415318400000\": 0.1556634274, \"1420675200000\": 0.6439088826, \"1422230400000\": 0.6664157183, \"1409616000000\": 0.1022298995, \"1405382400000\": 0.0045540201, \"1411948800000\": 0.1305608927, \"1417046400000\": 0.27221124, \"1406851200000\": 0.075875702, \"1421280000000\": 0.6646282885, \"1426723200000\": 0.7734536654, \"1419465600000\": 0.5405243127, \"1406073600000\": 0.0151077077, \"1406160000000\": 0.0332037023, \"1414022400000\": 0.1066084097, \"1416268800000\": 0.1738009902, \"1425945600000\": 0.6260576781, \"1405468800000\": 0.0026557419, \"1408665600000\": 0.0924844812, \"1416355200000\": 0.171861144, \"1411084800000\": 0.1201272909, \"1418342400000\": 0.4748512785, \"1427414400000\": 0.8344017884, \"1418601600000\": 0.4859361144, \"1410825600000\": 0.1032921963, \"1412812800000\": 0.1463383092, \"1415836800000\": 0.191504397, \"1415923200000\": 0.1921233003, \"1407369600000\": 0.0749796778, \"1425254400000\": 0.6633119642, \"1415059200000\": 0.1607532146, \"1421884800000\": 0.6477654818, \"1423785600000\": 0.6026040127, \"1405036800000\": -0.0079025643, \"1411344000000\": 0.0987474135, \"1413763200000\": 0.1337524017, \"1409702400000\": 0.112566509, \"1411689600000\": 0.1256650902, \"1418860800000\": 0.5453785471, \"1421193600000\": 0.6176562962, \"1421366400000\": 0.6789600576, \"1409875200000\": 0.1312352202, \"1423094400000\": 0.555087016, \"1421798400000\": 0.6391193098, \"1405555200000\": -0.0037180387, \"1406505600000\": 0.0733354271, \"1419379200000\": 0.4920142994, \"1423440000000\": 0.5453739285, \"1406592000000\": 0.0767855823, \"1407196800000\": 0.0943273352, \"1425340800000\": 0.6201873337, \"1409270400000\": 0.07998171, \"1408579200000\": 0.0873485072, \"1413504000000\": 0.1277573529, \"1429574400000\": 1.13344295, \"1426118400000\": 0.6594184156, \"1417651200000\": 0.433800436, \"1421712000000\": 0.5686058971, \"1404345600000\": 0.0069603532, \"1414972800000\": 0.1604668563, \"1410912000000\": 0.1090978791, \"1413936000000\": 0.117092817, \"1422921600000\": 0.5876487215, \"1423699200000\": 0.590152047, \"1429660800000\": 1.1891673441, \"1405641600000\": -0.0004526308, \"1404691200000\": 0.0051590674, \"1404777600000\": 0.0070896763, \"1407715200000\": 0.0924798625, \"1426809600000\": 0.7978541605, \"1414540800000\": 0.1322143807, \"1418083200000\": 0.4349828185, \"1425427200000\": 0.6307733521, \"1404172800000\": -0.0002586462, \"1404432000000\": 0.0062721697, \"1427846400000\": 0.904698123, \"1417564800000\": 0.3706168711, \"1407801600000\": 0.0886463568, \"1417737600000\": 0.4432872081, \"1427068800000\": 0.8345680609, \"1423612800000\": 0.5861107006, \"1415750400000\": 0.1982338161, \"1405987200000\": 0.012738324, \"1408320000000\": 0.0967336683, \"1411516800000\": 0.1278173958, \"1428883200000\": 1.0419514854, \"1415664000000\": 0.181740504, \"1414713600000\": 0.1585177727, \"1416787200000\": 0.2236088531, \"1411430400000\": 0.1082341856, \"1426636800000\": 0.7763726722, \"1427155200000\": 0.8350253104, \"1427673600000\": 0.8882001921, \"1418256000000\": 0.4701309858, \"1416182400000\": 0.1856617647, \"1421020800000\": 0.6228107449, \"1428451200000\": 0.9840932604, \"1404259200000\": 0.0026557419, \"1423180800000\": 0.529901345, \"1406764800000\": 0.0855056533, \"1415145600000\": 0.156263856, \"1423008000000\": 0.5711692654, \"1422316800000\": 0.6511463568, \"1420416000000\": 0.6819113952, \"1422576000000\": 0.586235405, \"1410739200000\": 0.1256604715, \"1429747200000\": 1.1896661617, \"1419206400000\": 0.5678022465, \"1421625600000\": 0.5496415903, \"1410393600000\": 0.1193144029, \"1428364800000\": 0.9675768549, \"1411603200000\": 0.1255588605, \"1417392000000\": 0.3023804685, \"1419292800000\": 0.535674697, \"1427241600000\": 0.8199499335, \"1421107200000\": 0.6230232043, \"1419811200000\": 0.5959669672, \"1424131200000\": 0.6268474727, \"1417132800000\": 0.2973045374, \"1412899200000\": 0.1393317691, \"1429056000000\": 1.0232181126, \"1413417600000\": 0.1289905409, \"1424908800000\": 0.6471604345, \"1428969600000\": 1.0498540497, \"1418947200000\": 0.5625785176, \"1409788800000\": 0.1205937777, \"1413158400000\": 0.1338632501, \"1422489600000\": 0.6081325746, \"1421971200000\": 0.6496683787, \"1419984000000\": 0.632108151, \"1426204800000\": 0.6708819834, \"1414454400000\": 0.1161736994}, \"benchmark_annualized_return\": 1.61902, \"turnover_rate\": 11.25572, \"max_drawdown\": 0.05391, \"beta\": 0.6285, \"sharpe\": 5.03333, \"alpha\": -0.09252, \"volatility\": 0.17869, \"annualized_return\": 0.9402, \"cumulative_return\": {\"1419897600000\": 0.3084542503, \"1408492800000\": 0.1050254619, \"1426550400000\": 0.4332464219, \"1407888000000\": 0.1090901465, \"1407283200000\": 0.1065281317, \"1405900800000\": 0.0028142683, \"1409097600000\": 0.0914007879, \"1417996800000\": 0.3254523021, \"1404950400000\": -0.0108516179, \"1430352000000\": 0.7174451349, \"1405296000000\": 0.0026990141, \"1418169600000\": 0.326490671, \"1415232000000\": 0.1266953525, \"1420761600000\": 0.3093091399, \"1410998400000\": 0.1041934101, \"1416960000000\": 0.1892971174, \"1406246400000\": 0.0526624191, \"1429833600000\": 0.7175761434, \"1409184000000\": 0.0892573947, \"1410307200000\": 0.1199752882, \"1425859200000\": 0.3654133942, \"1419552000000\": 0.3179162824, \"1427760000000\": 0.5438451458, \"1430092800000\": 0.7443441794, \"1420588800000\": 0.3405017767, \"1407456000000\": 0.0878851809, \"1409011200000\": 0.0904575477, \"1406678400000\": 0.0767371821, \"1418688000000\": 0.3619119295, \"1416441600000\": 0.1369391191, \"1424044800000\": 0.3323837569, \"1412035200000\": 0.1172039031, \"1407110400000\": 0.1063279199, \"1422403200000\": 0.3335384386, \"1424995200000\": 0.3509309445, \"1428019200000\": 0.6010911003, \"1412726400000\": 0.1327048998, \"1414627200000\": 0.1022178111, \"1408924800000\": 0.0983684392, \"1408060800000\": 0.1036456861, \"1428537600000\": 0.6130754768, \"1413331200000\": 0.1301590131, \"1426464000000\": 0.417474002, \"1415577600000\": 0.1514083401, \"1430179200000\": 0.7018578901, \"1417478400000\": 0.2258950908, \"1429488000000\": 0.6578109348, \"1408406400000\": 0.1095352738, \"1420502400000\": 0.34044509, \"1425513600000\": 0.3682176616, \"1409529600000\": 0.0939938938, \"1427328000000\": 0.5105336268, \"1418774400000\": 0.3589464413, \"1404864000000\": -0.0103276655, \"1427932800000\": 0.5783002005, \"1430265600000\": 0.7248288013, \"1416873600000\": 0.1833091897, \"1424822400000\": 0.3208313325, \"1428624000000\": 0.6430154967, \"1429142400000\": 0.6482856829, \"1410480000000\": 0.124872288, \"1422835200000\": 0.3000003049, \"1413849600000\": 0.1077843183, \"1416528000000\": 0.146599395, \"1429228800000\": 0.6695951733, \"1413244800000\": 0.1246106596, \"1425600000000\": 0.3537826402, \"1414108800000\": 0.0941342538, \"1410220800000\": 0.1226135455, \"1426032000000\": 0.3679201456, \"1414368000000\": 0.0892704922, \"1407974400000\": 0.0960103845, \"1423526400000\": 0.295217088, \"1415318400000\": 0.1210713462, \"1420675200000\": 0.3235757186, \"1422230400000\": 0.3492860547, \"1409616000000\": 0.0976874621, \"1405382400000\": 0.0022690111, \"1411948800000\": 0.116185595, \"1417046400000\": 0.1967722574, \"1406851200000\": 0.0823033192, \"1421280000000\": 0.3109232301, \"1426723200000\": 0.4655988514, \"1419465600000\": 0.3082596654, \"1406073600000\": 0.0163981398, \"1406160000000\": 0.0387475557, \"1414022400000\": 0.097366509, \"1416268800000\": 0.1402798853, \"1425945600000\": 0.3726477941, \"1405468800000\": 0.0052910313, \"1408665600000\": 0.105896895, \"1416355200000\": 0.1395702969, \"1411084800000\": 0.1105025431, \"1418342400000\": 0.3327000813, \"1427414400000\": 0.5205884692, \"1418601600000\": 0.3493755874, \"1410825600000\": 0.0945032659, \"1412812800000\": 0.1349640098, \"1415836800000\": 0.1562450061, \"1415923200000\": 0.1492674334, \"1407369600000\": 0.0874869703, \"1425254400000\": 0.3706826957, \"1415059200000\": 0.1251835179, \"1421884800000\": 0.3544663198, \"1423785600000\": 0.3105612685, \"1405036800000\": -0.0059834591, \"1411344000000\": 0.0984421353, \"1413763200000\": 0.1180038045, \"1409702400000\": 0.1030503218, \"1411689600000\": 0.1107636825, \"1418860800000\": 0.3537001097, \"1421193600000\": 0.3048843254, \"1421366400000\": 0.326388229, \"1409875200000\": 0.1193968242, \"1423094400000\": 0.3054558678, \"1421798400000\": 0.3464021087, \"1405555200000\": -0.0003901967, \"1406505600000\": 0.0810837685, \"1419379200000\": 0.2942398576, \"1423440000000\": 0.288489893, \"1406592000000\": 0.0837567485, \"1407196800000\": 0.1071193472, \"1425340800000\": 0.3450280193, \"1409270400000\": 0.0913207299, \"1408579200000\": 0.1041894104, \"1413504000000\": 0.1141144031, \"1429574400000\": 0.6742192994, \"1426118400000\": 0.3756281399, \"1417651200000\": 0.2905992321, \"1421712000000\": 0.3288642882, \"1404345600000\": 0.0049640305, \"1414972800000\": 0.1202648908, \"1410912000000\": 0.1016187914, \"1413936000000\": 0.1010328395, \"1422921600000\": 0.3134983295, \"1423699200000\": 0.303366305, \"1429660800000\": 0.702229853, \"1405641600000\": 0.0046987904, \"1404691200000\": 0.0018647274, \"1404777600000\": 0.0041118052, \"1407715200000\": 0.1054263176, \"1426809600000\": 0.481486883, \"1414540800000\": 0.0985686989, \"1418083200000\": 0.2765595419, \"1425427200000\": 0.3670957571, \"1404172800000\": 0.0002213158, \"1404432000000\": 0.0020086103, \"1427846400000\": 0.5670791061, \"1417564800000\": 0.249288322, \"1407801600000\": 0.1052512699, \"1417737600000\": 0.2828143521, \"1427068800000\": 0.517258993, \"1423612800000\": 0.3019385851, \"1415750400000\": 0.1571570035, \"1405987200000\": 0.0143757496, \"1408320000000\": 0.1096889608, \"1411516800000\": 0.1119093194, \"1428883200000\": 0.6655086671, \"1415664000000\": 0.1371973319, \"1414713600000\": 0.1117388327, \"1416787200000\": 0.1664656212, \"1411430400000\": 0.1041732147, \"1426636800000\": 0.4649946714, \"1427155200000\": 0.522953983, \"1427673600000\": 0.5567413874, \"1418256000000\": 0.3229991346, \"1416182400000\": 0.1464265045, \"1421020800000\": 0.3033248884, \"1428451200000\": 0.62701971, \"1404259200000\": 0.0021621324, \"1423180800000\": 0.2918091361, \"1406764800000\": 0.0929887392, \"1415145600000\": 0.1221531949, \"1423008000000\": 0.3076091853, \"1422316800000\": 0.3472149969, \"1420416000000\": 0.3466978988, \"1422576000000\": 0.3069772816, \"1410739200000\": 0.1280705925, \"1429747200000\": 0.7179381906, \"1419206400000\": 0.3397690268, \"1421625600000\": 0.297392125, \"1410393600000\": 0.1142067895, \"1428364800000\": 0.6330624969, \"1411603200000\": 0.1113700812, \"1417392000000\": 0.1985363248, \"1419292800000\": 0.3070700345, \"1427241600000\": 0.5144635071, \"1421107200000\": 0.3164086409, \"1419811200000\": 0.320260793, \"1424131200000\": 0.337306353, \"1417132800000\": 0.2007808345, \"1412899200000\": 0.1300692473, \"1429056000000\": 0.6197845097, \"1413417600000\": 0.1160057469, \"1424908800000\": 0.345825099, \"1428969600000\": 0.6601559386, \"1418947200000\": 0.3594836675, \"1409788800000\": 0.1090343259, \"1413158400000\": 0.1332002477, \"1422489600000\": 0.3236353274, \"1421971200000\": 0.3385575652, \"1419984000000\": 0.3220445233, \"1426204800000\": 0.3865551003, \"1414454400000\": 0.0949400827}}'"
      }
     ],
     "trading_days": ""
    },
    {
     "cell_type": "markdown",
     "id": "ED4959FFB17E42E79D5EFA8F67B1079D",
     "metadata": {},
     "source": [
      "# 3. \u672c\u671f\u7a0b\u5e8f\u5b66\u4e60\n",
      "-\u4f18\u77ff\u7684\u6570\u636e\u52a0\u8f7d\u673a\u5236\n",
      "    #\u6570\u636e\u83b7\u53d6\uff08\u901a\u7528\u90e8\u5206\uff09\uff1a\u6295\u8d44\u8005\u8d26\u6237\uff0c\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff0c\u4ef7\u683c\u6570\u636e\uff0c\u6301\u4ed3\u6570\u636e\uff0c\u8d26\u6237\u91d1\u989d\u6570\u636e\n",
      "    account = context.get_account('fantasy_account')                                              #\u83b7\u53d6\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff08fantasy_account\uff09\n",
      "    current_universe = context.get_universe(exclude_halt=True)                                    #\u83b7\u53d6\u5f53\u524d\u9664\u505c\u724c\u5916\u7684\u6240\u6709\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff08universe\uff09\n",
      "    history = context.history(current_universe, 'closePrice', max_history_window, rtype='array')  #\u62ff\u8fc7\u53bb60\u4e2a\u4ea4\u6613\u65e5\u7684\u6536\u76d8\u4ef7\u6765\u4f30\u7b97MACD\n",
      "    security_position = account.get_positions()                                                   #\u5b57\u5178\u578b\u6570\u636e\uff0c\u4e0a\u4e00K\u7ebf\u7ed3\u675f\u540e\u7684\u6709\u6548\u8bc1\u5238\u5934\u5bf8\uff0c\u5373\u6301\u4ed3\u6570\u91cf\u5927\u4e8e0\u7684\u8bc1\u5238\u53ca\u5176\u5934\u5bf8\n",
      "    cash = account.cash                                                                           #\u83b7\u53d6\u80a1\u7968\u8d26\u6237\u53ef\u7528\u4e8e\u6295\u8d44\u7684\u73b0\u91d1\u989d\u5ea6\n"
     ]
    }
   ],
   "metadata": {}
  }
 ]
}
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{
 "metadata": {
  "signature": "sha256:bc1983bf2f76847714256657a2f123f319667eb938bedc67d8e26908deab9e5c"
 },
 "nbformat": 3,
 "nbformat_minor": 0,
 "worksheets": [
  {
   "cells": [
    {
     "cell_type": "markdown",
     "id": "uqer_B60BD51E55FE4F978",
     "metadata": {},
     "source": [
      "# 1. \u57fa\u672c\u539f\u7406\n",
      "\n",
      "---\n",
      "- CCI\uff08Commodity Channel Index\uff09\uff0c\u53c8\u79f0\u4e3a\u987a\u52bf\u6307\u6807\uff0c\u662f\u7f8e\u56fd\u80a1\u5e02\u6280\u672f\u5206\u6790 \u5bb6\u5510\u7eb3\u5fb7\u00b7\u84dd\u4f2f\u7279(Donald Lambert)\u4e8e20\u4e16\u7eaa80\u5e74\u4ee3\u63d0\u51fa\u3002CCI\u6307\u6807\u7528\u4e8e\u5224\u65ad\u8d44\u4ea7\u662f\u5426\u5904\u4e8e\u8d85\u4e70\u6216\u8d85\u5356\u60c5\u51b5\u7684\u4e00\u79cd\u9707\u8361\u6307\u6807\uff0c\u4e13\u95e8\u6d4b\u91cf\u80a1\u4ef7\u3001\u5916\u6c47\u6216\u8005\u8d35\u91d1\u5c5e\u4ea4\u6613\u662f\u5426\u5df2\u8d85\u51fa\u5e38\u6001\u5206\u5e03\u8303\u56f4\u3002\u5c5e\u4e8e\u8d85\u4e70\u8d85\u5356\u7c7b\u6307\u6807\u4e2d\u8f83\u7279\u6b8a\u7684\u4e00\u79cd\u3002\u6ce2\u52a8\u4e8e\u6b63\u65e0\u7a77\u5927\u548c\u8d1f\u65e0\u7a77\u5927\u4e4b\u95f4\u3002\u4f46\u662f\uff0c\u53c8\u4e0d\u9700\u8981\u4ee50\u4e3a\u4e2d\u8f74\u7ebf\uff0c\u8fd9\u4e00\u70b9\u4e5f\u548c\u6ce2\u52a8\u4e8e\u6b63\u65e0\u7a77\u5927\u548c\u8d1f\u65e0\u7a77\u5927\u7684\u6307\u6807\u4e0d\u540c\u3002\n",
      "- CCI\u7684\u516c\u5f0f\u4e3a\uff1a\n",
      "\n",
      "$$CCI_n = \\frac{\\text{Typical Price} - SMA_n(\\text{TP})}{c\\cdot \\sigma_n(TP)}$$\n",
      "\n",
      "- \u5176\u4e2d Typical Price = (\u6700\u9ad8\u4ef7 + \u6700\u4f4e\u4ef7 + \u6536\u76d8\u4ef7) / 3\uff0cn\u4e00\u822c\u91c7\u752820\u621640\uff0cc\u4e00\u822c\u91c7\u75280.015\n",
      "- CCI\u7684\u53d8\u5316\u8303\u56f4\u5f88\u5e7f\uff0c\u5728n=20\uff0cc=0.015\u7684\u60c5\u51b5\u4e0b\uff0c\u4e00\u822c\u8ba4\u4e3a\u4f4e\u4e8e-100\u4e3a\u8d85\u5356\uff0c\u9ad8\u4e8e100\u4e3a\u8d85\u4e70\uff08\u6b63\u8d1f1.5\u500d\u6807\u51c6\u5dee\uff09"
     ]
    },
    {
     "cell_type": "markdown",
     "id": "0B1EDB005F3F4389993221DBF58C0356",
     "metadata": {},
     "source": [
      "# 2. \u64cd\u76d8\u7b56\u7565\n",
      "- \u4e70\u5165\u6761\u4ef6\uff1a cci<-100\u8d85\u5356, \u4e70\u5165\u80a1\u7968\n",
      "- \u5356\u51fa\u6761\u4ef6\uff1a cci>100\u8d85\u4e70, \u5356\u51fa\u80a1\u7968"
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "4948949A718F409FB002B638A133ACDC",
     "input": [
      "def timing_Basic_cci(context):\n",
      "    ##basic_cci\u7b97\u6cd5\u5728cci<-100,\u8d85\u5356\u65f6\u4e70\u5165\uff0c\u5728cci>100,\u8d85\u4e70\u65f6\u5356\u51fa  \uff08\u64cd\u76d8\u89c4\u5219\uff1a\u9884\u6d4b\uff09\n",
      "    ##\u57fa\u4e8e\u4ed3\u4f4d\u7ba1\u7406\u7684\u9700\u8981\uff0c\u6bcf\u53ea\u80a1\u7968\u6700\u5927\u6295\u8d44\u989d\u4e3a10000\u5143             \uff08\u4ed3\u4f4d\u7ba1\u7406\uff1a\u98ce\u63a7\uff09\n",
      "    \n",
      "    \n",
      "    #\u6570\u636e\u83b7\u53d6\uff08\u901a\u7528\u90e8\u5206\uff09\uff1a\u6295\u8d44\u8005\u8d26\u6237\uff0c\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff0c\u6301\u4ed3\u6570\u636e\uff0c\u8d26\u6237\u91d1\u989d\u6570\u636e\uff1b\u6ce8\uff1a\u7531\u4e8e\u4f7f\u7528\u7cfb\u7edf\u63d0\u4f9b\u7684\u4fe1\u53f7\u673a\u5236\uff0c\u4e0d\u5fc5\u83b7\u53d6\u4ef7\u683c\u6570\u636e\n",
      "    account = context.get_account('fantasy_account')                                              #\u83b7\u53d6\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff08fantasy_account\uff09\n",
      "    current_universe = context.get_universe(exclude_halt=True)                                    #\u83b7\u53d6\u5f53\u524d\u9664\u505c\u724c\u5916\u7684\u6240\u6709\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff08universe\uff09\n",
      "    cci = context.signal_result['CCI20']                                                          #\u83b7\u53d6\u8bc1\u5238\u6c60\uff08HS300\uff09\u4e2d\u80a1\u7968\u7684CCI20\u4fe1\u53f7\n",
      "    security_position = account.get_positions()                                                   #\u5b57\u5178\u578b\u6570\u636e\uff0c\u4e0a\u4e00K\u7ebf\u7ed3\u675f\u540e\u7684\u6709\u6548\u8bc1\u5238\u5934\u5bf8\uff0c\u5373\u6301\u4ed3\u6570\u91cf\u5927\u4e8e0\u7684\u8bc1\u5238\u53ca\u5176\u5934\u5bf8\n",
      "    cash = account.cash                                                                           #\u83b7\u53d6\u80a1\u7968\u8d26\u6237\u53ef\u7528\u4e8e\u6295\u8d44\u7684\u73b0\u91d1\u989d\u5ea6\n",
      "    \n",
      "    #\u62e9\u65f6\u7b56\u7565\u90e8\u5206\uff1a\u83b7\u53d6\u5f53\u524d\u65f6\u70b9\u7684buylist\n",
      "    buylist = []                                                                                  #\u521d\u59cb\u5316\u8d2d\u4e70\u80a1\u7968\u5217\u8868\n",
      "    for sec in current_universe:                                                                  #\u904d\u5386\u6240\u6709\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff1b\u6ce8\uff1a\u5982\u8be5\u7b56\u7565\u6267\u884c\u4e86\u9009\u80a1\u7b56\u7565\uff0c\u8be5\u90e8\u5206\u5e94\u904d\u5386\u88ab\u9009\u4e2d\u80a1\u7968\n",
      "        if cci[sec] < buy_threshold and sec not in security_position:                             #\u80a1\u7968sec\u7684cci\u4fe1\u53f7\u7684\u53d6\u503c\u5c0f\u4e8e\u4e70\u5165\u9608\u503c\uff08-100\uff09\uff0c\u5904\u4e8e\u8d85\u5356\u671f\uff0c\u4e14\u65e0\u6301\u4ed3\n",
      "                                                                                                  #cci[sec] \u4ee3\u8868\u80a1\u7968sec\u5728\u5f53\u671f\u7684cci\u4fe1\u53f7\u53d6\u503c          \n",
      "            buylist.append(sec)\n",
      "        elif cci[sec] > sell_threshold and sec in security_position:                              # \u80a1\u7968sec\u7684cci\u4fe1\u53f7\u7684\u53d6\u503c\u5927\u4e8e\u5356\u51fa\u9608\u503c\uff08100\uff09\uff0c \u5904\u4e8e\u8d85\u4e70\u671f\uff0c\u4e14\u6709\u6301\u4ed3\n",
      "            order_to(sec, 0)                                                                    # \u5168\u90e8\u5356\u51fa\n",
      "            cash += security_position[sec].amount * context.current_price(sec)  # \u4f30\u8ba1\u5356\u51fa\u80a1\u7968\u540e\u7684\u8d26\u6237\u91d1\u989d\uff0c\u6ce8\uff1acontext.current_price(sec) \u662f\u83b7\u53d6sec\u80a1\u7968\u5f53\u524d\u4ef7\u683c\n",
      "                                                                                # security_position[sec].amount\u83b7\u53d6\u8d2d\u4e70\u80a1\u7968\u7684\u6570\u91cf                \n",
      "   #\u4ea4\u6613\u6267\u884c\u90e8\u5206\n",
      "    d = min(len(buylist), int(cash) // 20000)  # \u53ef\u4ee5\u4e70\u5165\u7684\u80a1\u7968\u6570\u91cf\uff0c\u5982\u679c\u8d44\u91d1\u4e0d\u591f\uff0c\u53ea\u4e70\u5165\u90e8\u5206\n",
      "    for sec in buylist[:d]:\n",
      "        order(sec, 20000 / context.current_price(sec))  #\u57fa\u4e8e\u4ed3\u4f4d\u7ba1\u7406\u7684\u9700\u8981\uff0c\u6bcf\u53ea\u80a1\u7968\u6700\u5927\u6295\u8d44\u989d\u4e3a10000\u5143"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "485BA751B9F1420F8DBA15F6122A0EAF",
     "input": [
      "def timing(context):\n",
      "    timing_Basic_cci(context)   #\u57fa\u4e8ecci\u6307\u6807\u7684\u57fa\u7840\u7b97\u6cd5"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "strategy",
     "collapsed": false,
     "has_detail": true,
     "id": "uqer_2C877B673CEF461E8",
     "input": "#\u52a0\u8f7d\u51fd\u6570\u5e93\uff1b\u6ce8\uff1a\u7531\u4e8e\u8be5\u7b56\u7565\u4f7f\u7528\u4f18\u77ff\u63d0\u4f9b\u7684signal\u673a\u5236\uff0c\u6240\u4ee5\u4e0d\u7528\u5f15\u5165talib\nimport numpy as np\nimport pandas as pd\n\n#\u521d\u59cb\u5316\u56de\u6d4b\u73af\u5883\nstart = '20150601'  # \u56de\u6d4b\u8d77\u59cb\u65f6\u95f4 \u6ce8\uff1a\u652f\u6301\u4e24\u79cd\u65e5\u671f\u8868\u8ff0\u5f62\u5f0f\uff08 '2015-01-01'\uff0c'20150101'\uff09\nend = '20160601'    # \u56de\u6d4b\u7ed3\u675f\u65f6\u95f4\nbenchmark = 'HS300' # \u7b56\u7565\u53c2\u8003\u6807\u51c6\nuniverse = DynamicUniverse('HS300')  # \u8bc1\u5238\u6c60\uff1a\u53ef\u4f9b\u9009\u62e9\u7684\u80a1\u7968\u7684\u8303\u56f4; \u9009\u62e9\u6bcf\u4e00\u671f\u7684HS300\u80a1\u7968\u7ec4\u6210\u6bcf\u4e00\u671f\u7684\u8bc1\u5238\u6c60\nfreq = 'd'          # \u7528\u65e5\u7ebf\u56de\u6d4b\u7684\u7b56\u7565\nrefresh_rate = 1    # \u6bcf\u5929\u8c03\u4e00\u6b21\u4ed3\uff0c\u5373\u6bcf\u4e2a\u4ea4\u6613\u65e5\u90fd\u4f1a\u8fd0\u884c\u7b2c\u4e09\u90e8\u5206\u7684handle_data\u51fd\u6570\n\n#\u521d\u59cb\u5316\u6295\u8d44\u8005\uff08\u8d26\u6237\uff09\u53c2\u6570\n#accounts\u4e3a\u5b57\u5178\u7c7b\u578b\uff0c\u4ee3\u8868\u6295\u8d44\u8005\u6240\u6709\u7684\u8d26\u6237\uff0c\u800c\u5b57\u5178\u4e2d\u6bcf\u4e00\u4e2a\u952e\u4ee3\u8868\u4e00\u4e2a\u8d26\u6237\uff0c\u800c\u6bcf\u4e00\u4e2a\u952e\u5bf9\u5e94\u7684\u503c\u4e3a\u8be5\u8d26\u6237\u7684\u521d\u59cb\u60c5\u51b5\uff0c\u5982\u672c\u7a0b\u5e8f\u4e2d\u7684\u952e\u4e3afantasy_account\uff08\u80a1\u7968\u8d26\u6237\uff09\uff0c\u503c\u4e3a\u76f8\u5e94\u914d\u7f6e\naccounts = {\n    'fantasy_account': AccountConfig(account_type='security', capital_base=10000000)  #\u521d\u59cb\u5316\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff1a \u6295\u8d44\u54c1\u79cd\u4e3a\u80a1\u7968\uff0c\u521d\u59cb\u6295\u8d44\u91d1\u989d\u4e3a1\u5343\u4e07\n}\n\n#\u521d\u59cb\u5316\u7b56\u7565\u53c2\u6570\nN = 20                # \u79fb\u52a8\u7a97\u53e3\u957f\u5ea6\nbuy_threshold = -100  # \u4e70\u5165\u9608\u503c\nsell_threshold = 100  # \u5356\u51fa\u9608\u503c\n\n#\u521d\u59cb\u5316\u56de\u6d4b\u73af\u5883\uff0c\u6307\u660e\u521b\u5efa\u8d26\u6237\u65f6\u7684\u5de5\u4f5c\uff0c\u5168\u5c40\u53ea\u8fd0\u884c\u4e00\u6b21\n#\u5efa\u7acb\u7b56\u7565\u7684CCI\u4fe1\u53f7\u673a\u5236\uff0c \u9009\u62e9\u5411\u524d\u904d\u5386\u7684\u65f6\u95f4\u53c2\u6570\u662f20\u5929\ndef initialize(context):\n    cci = Signal('CCI20')                            #CCI5, CCI10, CCI20, CCI88\u7b494\u4e2d\u4e0d\u540c\u53c2\u6570\u7684\u9884\u8ba1\u7b97CCI\uff0c\u6700\u5e38\u7528\u7684\u53c2\u6570\u4e3a40\u548c20\n    context.signal_generator = SignalGenerator(cci)  #\u4ea7\u751f\u4fe1\u53f7cci20\uff0cQuartz \u6846\u67b6\u4f1a\u81ea\u52a8\u89e6\u53d1\u4f9d\u8d56\u56fe\u5206\u6790\u4ee5\u53ca\u5728\u56de\u6d4b\u533a\u95f4\u5185\u8ba1\u7b97\u4fe1\u53f7\u53d6\u503c\u3002\n        \n#handle_data\u51fd\u6570\u662f\u7b56\u7565\u7684\u6838\u5fc3\u51fd\u6570\uff0c\u5305\u542b\u4e86\u6240\u6709\u7b56\u7565\u7b97\u6cd5\u7684\u5185\u5bb9\uff0c\u5305\u62ec\u6570\u636e\u83b7\u53d6\uff0c\u4ea4\u6613\u4fe1\u53f7\u751f\u6210\uff0c\u8ba2\u5355\u59d4\u6258\u7b49\u903b\u8f91\u3002\n#handle_data\u51fd\u6570\u65e0\u8bba\u662f\u56de\u6d4b\u8fd8\u662f\u6a21\u62df\u4ea4\u6613\u573a\u666f\uff0c\u8fd9\u4e2a\u51fd\u6570\u4f1a\u6839\u636e\u56de\u6d4b\u9891\u7387 freq \u7684\u8bbe\u7f6e\u88ab\u8c03\u7528\u3002\u5f53freq='d'\u65f6\uff0c\u6bcf\u5929\u88ab\u8c03\u7528\u4e00\u6b21\uff0c\u5f53freq='m'\u65f6\uff0c\u6bcf\u5206\u949f\u88ab\u8c03\u7528\u4e00\u6b21\u3002\ndef handle_data(context):\n     timing(context)",
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 3,
       "text": "'{\"information\": 1.08171, \"benchmark_cumulative_return\": {\"1445299200000\": -0.2609319063, \"1461801600000\": -0.3470993611, \"1455753600000\": -0.3691786326, \"1439424000000\": -0.1581065644, \"1462406400000\": -0.3360807961, \"1449446400000\": -0.2382283617, \"1463443200000\": -0.3625008521, \"1446076800000\": -0.2701030608, \"1446422400000\": -0.2819491699, \"1459468800000\": -0.3344333513, \"1440720000000\": -0.3095634426, \"1447718400000\": -0.2236069021, \"1446768000000\": -0.2163794225, \"1464307200000\": -0.3673607625, \"1434585600000\": 0.0185338052, \"1450656000000\": -0.2013838536, \"1459382400000\": -0.3352197867, \"1464048000000\": -0.3671424115, \"1456963200000\": -0.3682029735, \"1449187200000\": -0.2402972218, \"1439510400000\": -0.1585038103, \"1451952000000\": -0.2813670383, \"1444867200000\": -0.279707199, \"1433721600000\": 0.1059570363, \"1451433600000\": -0.2222046632, \"1461196800000\": -0.3470948164, \"1463529600000\": -0.3662169504, \"1461542400000\": -0.3467994125, \"1450828800000\": -0.2012979179, \"1444694400000\": -0.2883362977, \"1433376000000\": 0.0703577692, \"1454284800000\": -0.4007126877, \"1453334400000\": -0.3634676285, \"1445212800000\": -0.2699223067, \"1433894400000\": 0.0967354772, \"1442448000000\": -0.3313132252, \"1436486400000\": -0.1516834923, \"1450742400000\": -0.1991594417, \"1458172800000\": -0.3546139815, \"1441843200000\": -0.306407992, \"1456704000000\": -0.4055839598, \"1453680000000\": -0.353646792, \"1442534400000\": -0.3283645573, \"1438560000000\": -0.2089713954, \"1462320000000\": -0.3370019191, \"1450396800000\": -0.2216390578, \"1450310400000\": -0.2241231359, \"1458777600000\": -0.3427054865, \"1442880000000\": -0.3102360546, \"1449532800000\": -0.2515704951, \"1463961600000\": -0.3622533739, \"1435622400000\": -0.0759853166, \"1438646400000\": -0.1844053602, \"1461628800000\": -0.3432611763, \"1452816000000\": -0.3557447793, \"1445385600000\": -0.2825085781, \"1453852800000\": -0.3946591803, \"1449014400000\": -0.2311328842, \"1461888000000\": -0.3478917872, \"1461283200000\": -0.3441411907, \"1457913600000\": -0.366701578, \"1441756800000\": -0.2977846774, \"1451347200000\": -0.2228863645, \"1436400000000\": -0.1948434463, \"1434412800000\": 0.0462711973, \"1440547200000\": -0.3749642107, \"1436918400000\": -0.1805622176, \"1435017600000\": -0.0113077716, \"1437696000000\": -0.1372803837, \"1456272000000\": -0.3576421812, \"1435795200000\": -0.1513860226, \"1462492800000\": -0.3533435382, \"1435190400000\": -0.0277460683, \"1448582400000\": -0.2652103048, \"1433203200000\": 0.0663192056, \"1439251200000\": -0.159923195, \"1456790400000\": -0.3945885313, \"1435104000000\": 0.0081176162, \"1462233600000\": -0.336159295, \"1449619200000\": -0.2489019445, \"1456444800000\": -0.3910071207, \"1450051200000\": -0.2333294084, \"1437523200000\": -0.1412299131, \"1435536000000\": -0.134125966, \"1447027200000\": -0.2066742687, \"1447286400000\": -0.2159765991, \"1437091200000\": -0.1423999603, \"1453939200000\": -0.4104820867, \"1464134400000\": -0.3680368862, \"1452729600000\": -0.334500282, \"1443571200000\": -0.3383473495, \"1460937600000\": -0.3330786249, \"1460678400000\": -0.3240405055, \"1462752000000\": -0.3667170712, \"1441670400000\": -0.3112703813, \"1452038400000\": -0.2687601093, \"1451865600000\": -0.283373719, \"1452643200000\": -0.3480706821, \"1433462400000\": 0.0805068552, \"1461110400000\": -0.3428759118, \"1445558400000\": -0.2622668014, \"1441065600000\": -0.3054738547, \"1438819200000\": -0.2084307856, \"1463702400000\": -0.3641135921, \"1464652800000\": -0.3452445139, \"1454371200000\": -0.3882590382, \"1438128000000\": -0.1880774578, \"1464566400000\": -0.3664908704, \"1447200000000\": -0.208060188, \"1450137600000\": -0.2368273622, \"1461024000000\": -0.3310438499, \"1452124800000\": -0.3194588531, \"1436832000000\": -0.1505281119, \"1444262400000\": -0.3190254564, \"1433808000000\": 0.098460388, \"1441152000000\": -0.3046994007, \"1438214400000\": -0.2118268975, \"1454025600000\": -0.391408085, \"1451001600000\": -0.2071192337, \"1446508800000\": -0.2841118155, \"1446163200000\": -0.2699435841, \"1457395200000\": -0.3580288917, \"1444608000000\": -0.2877888709, \"1452556800000\": -0.3357110248, \"1445472000000\": -0.2719153534, \"1459296000000\": -0.3355943092, \"1458086400000\": -0.3616728949, \"1445904000000\": -0.2577969067, \"1455667200000\": -0.3671911635, \"1438905600000\": -0.1929183632, \"1437609600000\": -0.12188509, \"1458604800000\": -0.3336287372, \"1449100800000\": -0.2254842661, \"1456876800000\": -0.3696673917, \"1447113600000\": -0.2081444711, \"1437436800000\": -0.1394025405, \"1439769600000\": -0.1576089224, \"1439337600000\": -0.1703641731, \"1449792000000\": -0.2546610808, \"1464220800000\": -0.3670071042, \"1446595200000\": -0.250430608, \"1447977600000\": -0.2203025101, \"1459814400000\": -0.3256350667, \"1448323200000\": -0.2245360816, \"1448409600000\": -0.218810204, \"1450915200000\": -0.2089368972, \"1457568000000\": -0.377555915, \"1447372800000\": -0.2261157694, \"1452211200000\": -0.3055812743, \"1454630400000\": -0.3877518938, \"1435708800000\": -0.1214273172, \"1456185600000\": -0.361811301, \"1441584000000\": -0.3285273393, \"1445817600000\": -0.2585442992, \"1442188800000\": -0.3221964002, \"1438041600000\": -0.2127190998, \"1453766400000\": -0.3925609864, \"1458259200000\": -0.3447481114, \"1453075200000\": -0.3532660721, \"1440979200000\": -0.3045539711, \"1436227200000\": -0.1885682827, \"1453161600000\": -0.3341792626, \"1460073600000\": -0.3419050039, \"1436745600000\": -0.1299401136, \"1443139200000\": -0.3323560216, \"1463097600000\": -0.3647917816, \"1458864000000\": -0.3394072917, \"1451520000000\": -0.2292633701, \"1440028800000\": -0.2229733331, \"1463356800000\": -0.3605829992, \"1442361600000\": -0.3163883053, \"1434672000000\": -0.0420956737, \"1433289600000\": 0.0625429937, \"1458691200000\": -0.3315005898, \"1442793600000\": -0.316595088, \"1457654400000\": -0.3764945268, \"1447891200000\": -0.2201814565, \"1457481600000\": -0.3654172941, \"1456099200000\": -0.3557162718, \"1459123200000\": -0.3452098091, \"1445990400000\": -0.271835615, \"1444780800000\": -0.2963785136, \"1434326400000\": 0.078569171, \"1460332800000\": -0.3327392203, \"1444348800000\": -0.3100117129, \"1447632000000\": -0.2224213616, \"1442275200000\": -0.3488240653, \"1459900800000\": -0.3270724235, \"1457308800000\": -0.358614122, \"1459987200000\": -0.3370372436, \"1454457600000\": -0.3908815224, \"1434499200000\": 0.0615598978, \"1437004800000\": -0.1742416073, \"1455840000000\": -0.3696153346, \"1448496000000\": -0.2233916498, \"1437955200000\": -0.2111412712, \"1454544000000\": -0.3834197855, \"1455494400000\": -0.3912806275, \"1440460800000\": -0.3714038708, \"1450224000000\": -0.2386760122, \"1439856000000\": -0.209761136, \"1453248000000\": -0.34424923, \"1448841600000\": -0.2632643576, \"1457049600000\": -0.3608761307, \"1460505600000\": -0.3262760725, \"1455580800000\": -0.3726210175, \"1448236800000\": -0.2246505248, \"1460592000000\": -0.3232912538, \"1449705600000\": -0.2515572743, \"1436140800000\": -0.1739976409, \"1447804800000\": -0.2324498072, \"1443398400000\": -0.3301247926, \"1463011200000\": -0.361651411, \"1456358400000\": -0.3970558768, \"1446681600000\": -0.2344350039, \"1437350400000\": -0.1405168122, \"1435881600000\": -0.1972622464, \"1460419200000\": -0.3351450061, \"1439942400000\": -0.1972170062, \"1443052800000\": -0.3213975703, \"1463616000000\": -0.3673605559, \"1453420800000\": -0.3568328159, \"1458518400000\": -0.3287438311, \"1436313600000\": -0.243303731, \"1440115200000\": -0.2584874908, \"1459209600000\": -0.3522990892, \"1434067200000\": 0.1021085227, \"1444953600000\": -0.2699464761, \"1443484800000\": -0.3433245952, \"1433116800000\": 0.0486176957, \"1462838400000\": -0.3659946745, \"1439164800000\": -0.1562676235, \"1435276800000\": -0.1042455529, \"1440374400000\": -0.3233528135, \"1442966400000\": -0.3259362547, \"1440633600000\": -0.3377916597, \"1464739200000\": -0.3471063846, \"1461715200000\": -0.3459972773, \"1438732800000\": -0.2011907049, \"1451260800000\": -0.2299601515, \"1441929600000\": -0.3085508064, \"1462924800000\": -0.363165201, \"1433980800000\": 0.0962149053, \"1438300800000\": -0.211561034, \"1452470400000\": -0.3405159859, \"1448928000000\": -0.2580412863, \"1458000000000\": -0.3648238009}, \"benchmark_annualized_return\": -0.35048, \"turnover_rate\": 2.2918, \"max_drawdown\": 0.17364, \"beta\": 0.41749, \"sharpe\": -0.74683, \"alpha\": 0.02406, \"volatility\": 0.18406, \"annualized_return\": -0.10106, \"cumulative_return\": {\"1445299200000\": -0.0703264551, \"1461801600000\": -0.1026859741, \"1455753600000\": -0.1241474565, \"1439424000000\": -0.0557893637, \"1462406400000\": -0.0901451829, \"1449446400000\": -0.0540329247, \"1463443200000\": -0.1136970259, \"1446076800000\": -0.0706960951, \"1446422400000\": -0.0715103822, \"1459468800000\": -0.0985156882, \"1440720000000\": -0.0843414082, \"1447718400000\": -0.0635988765, \"1446768000000\": -0.0634123337, \"1464307200000\": -0.1172831533, \"1434585600000\": 0.002077948, \"1450656000000\": -0.0371495203, \"1459382400000\": -0.0990537644, \"1464048000000\": -0.1183192644, \"1456963200000\": -0.1185977003, \"1449187200000\": -0.0565969319, \"1439510400000\": -0.0555921029, \"1451952000000\": -0.057170103, \"1444867200000\": -0.0726561581, \"1433721600000\": 0.008147829, \"1451433600000\": -0.041244396, \"1461196800000\": -0.1021394287, \"1463529600000\": -0.1203953173, \"1461542400000\": -0.1017651321, \"1450828800000\": -0.0374178034, \"1444694400000\": -0.0743682552, \"1433376000000\": 0.0040328399, \"1454284800000\": -0.1580385784, \"1453334400000\": -0.1218951691, \"1445212800000\": -0.0706329159, \"1433894400000\": 0.0077318383, \"1442448000000\": -0.1079069511, \"1436486400000\": -0.095984463, \"1450742400000\": -0.035608569, \"1458172800000\": -0.1136204642, \"1441843200000\": -0.0809899887, \"1456704000000\": -0.1467879224, \"1453680000000\": -0.1115694451, \"1442534400000\": -0.104722993, \"1438560000000\": -0.0819680484, \"1462320000000\": -0.0917102651, \"1450396800000\": -0.043822481, \"1450310400000\": -0.0439065463, \"1458777600000\": -0.1015003643, \"1442880000000\": -0.0884831945, \"1449532800000\": -0.0633548692, \"1463961600000\": -0.1141158469, \"1435622400000\": -0.0343663799, \"1438646400000\": -0.0690213446, \"1461628800000\": -0.0987119629, \"1452816000000\": -0.117911307, \"1445385600000\": -0.0712395012, \"1453852800000\": -0.1504943298, \"1449014400000\": -0.0528680662, \"1461888000000\": -0.1028701129, \"1461283200000\": -0.0997007269, \"1457913600000\": -0.1182565722, \"1441756800000\": -0.0710274887, \"1451347200000\": -0.0420938805, \"1436400000000\": -0.122500993, \"1434412800000\": 0.0055929229, \"1440547200000\": -0.1338291887, \"1436918400000\": -0.1032761222, \"1435017600000\": 0.0007020119, \"1437696000000\": -0.0575192051, \"1456272000000\": -0.113669317, \"1435795200000\": -0.0809931299, \"1462492800000\": -0.1037785849, \"1435190400000\": -0.0072649233, \"1448582400000\": -0.066189676, \"1433203200000\": 0.0031111301, \"1439251200000\": -0.0556326733, \"1456790400000\": -0.1384090917, \"1435104000000\": 0.0076330403, \"1462233600000\": -0.0919110151, \"1449619200000\": -0.0639483582, \"1456444800000\": -0.1348052836, \"1450051200000\": -0.0515761275, \"1437523200000\": -0.0639637323, \"1435536000000\": -0.0641982046, \"1447027200000\": -0.0630065156, \"1447286400000\": -0.0633461944, \"1437091200000\": -0.0742213124, \"1453939200000\": -0.1669089998, \"1464134400000\": -0.1188390748, \"1452729600000\": -0.0978588139, \"1443571200000\": -0.1072950884, \"1460937600000\": -0.0964544058, \"1460678400000\": -0.0950259958, \"1462752000000\": -0.117200954, \"1441670400000\": -0.0834547987, \"1452038400000\": -0.0439409623, \"1451865600000\": -0.0625510116, \"1452643200000\": -0.1114206784, \"1433462400000\": 0.0057056925, \"1461110400000\": -0.0999977581, \"1445558400000\": -0.0699977894, \"1441065600000\": -0.0851395925, \"1438819200000\": -0.0810069582, \"1463702400000\": -0.1172655174, \"1464652800000\": -0.0997208137, \"1454371200000\": -0.1460141581, \"1438128000000\": -0.076530216, \"1464566400000\": -0.1182784398, \"1447200000000\": -0.0629417079, \"1450137600000\": -0.0529064559, \"1461024000000\": -0.0963378371, \"1452124800000\": -0.085222773, \"1436832000000\": -0.0776258722, \"1444262400000\": -0.0920044793, \"1433808000000\": 0.0076665321, \"1441152000000\": -0.0845950525, \"1438214400000\": -0.0886245021, \"1454025600000\": -0.1505026984, \"1451001600000\": -0.0381789633, \"1446508800000\": -0.0715557075, \"1446163200000\": -0.0710706022, \"1457395200000\": -0.1167134329, \"1444608000000\": -0.0724242217, \"1452556800000\": -0.0986168366, \"1445472000000\": -0.0708510319, \"1459296000000\": -0.0994030672, \"1458086400000\": -0.1209145992, \"1445904000000\": -0.0701272527, \"1455667200000\": -0.1238191344, \"1438905600000\": -0.0728660919, \"1437609600000\": -0.051812426, \"1458604800000\": -0.1002726808, \"1449100800000\": -0.049229933, \"1456876800000\": -0.1199904957, \"1447113600000\": -0.0629332032, \"1437436800000\": -0.0665475261, \"1439769600000\": -0.0552259861, \"1439337600000\": -0.0588248327, \"1449792000000\": -0.0650554462, \"1464220800000\": -0.1171824614, \"1446595200000\": -0.0673563275, \"1447977600000\": -0.062947018, \"1459814400000\": -0.096752404, \"1448323200000\": -0.0629640488, \"1448409600000\": -0.0623541596, \"1450915200000\": -0.0392284416, \"1457568000000\": -0.1262779044, \"1447372800000\": -0.0638367158, \"1452211200000\": -0.0734851167, \"1454630400000\": -0.1432538049, \"1435708800000\": -0.0590683899, \"1456185600000\": -0.1166438843, \"1441584000000\": -0.097876169, \"1445817600000\": -0.0699828396, \"1442188800000\": -0.1021003969, \"1438041600000\": -0.0918415088, \"1453766400000\": -0.1473669251, \"1458259200000\": -0.1053129732, \"1453075200000\": -0.114600357, \"1440979200000\": -0.0821914525, \"1436227200000\": -0.1212634188, \"1453161600000\": -0.0977577967, \"1460073600000\": -0.0981320229, \"1436745600000\": -0.0725345741, \"1443139200000\": -0.1045022897, \"1463097600000\": -0.1177764685, \"1458864000000\": -0.1007553243, \"1451520000000\": -0.0434559827, \"1440028800000\": -0.0680850553, \"1463356800000\": -0.1133492659, \"1442361600000\": -0.0961634068, \"1434672000000\": -0.0083437769, \"1433289600000\": 0.0034765101, \"1458691200000\": -0.1001430283, \"1442793600000\": -0.0927613692, \"1457654400000\": -0.1261618044, \"1447891200000\": -0.0631877342, \"1457481600000\": -0.1215118644, \"1456099200000\": -0.1140010136, \"1459123200000\": -0.1008791292, \"1445990400000\": -0.0707902027, \"1444780800000\": -0.0757559251, \"1434326400000\": 0.0064451269, \"1460332800000\": -0.0966434077, \"1444348800000\": -0.0857204388, \"1447632000000\": -0.0634326223, \"1442275200000\": -0.1261774118, \"1459900800000\": -0.0969581931, \"1457308800000\": -0.116434542, \"1459987200000\": -0.0979958869, \"1454457600000\": -0.146880294, \"1434499200000\": 0.0079466189, \"1437004800000\": -0.0955734724, \"1455840000000\": -0.1240415167, \"1448496000000\": -0.0628199647, \"1437955200000\": -0.0895834212, \"1454544000000\": -0.1391761273, \"1455494400000\": -0.1448084694, \"1440460800000\": -0.124006819, \"1450224000000\": -0.0522547972, \"1439856000000\": -0.064952317, \"1453248000000\": -0.1038749067, \"1448841600000\": -0.0679610082, \"1457049600000\": -0.120615105, \"1460505600000\": -0.0950169245, \"1455580800000\": -0.1292019729, \"1448236800000\": -0.063019445, \"1460592000000\": -0.0948390358, \"1449705600000\": -0.0644092301, \"1436140800000\": -0.102962526, \"1447804800000\": -0.0639154375, \"1443398400000\": -0.1011085018, \"1463011200000\": -0.1153678072, \"1456358400000\": -0.1375439556, \"1446681600000\": -0.0649872241, \"1437350400000\": -0.070333026, \"1435881600000\": -0.1036205379, \"1460419200000\": -0.0973797545, \"1439942400000\": -0.0622184559, \"1443052800000\": -0.0943911649, \"1463616000000\": -0.1203363486, \"1453420800000\": -0.1156109391, \"1458518400000\": -0.0990638839, \"1436313600000\": -0.147112593, \"1440115200000\": -0.0787470201, \"1459209600000\": -0.1017280155, \"1434067200000\": 0.0073098599, \"1444953600000\": -0.0711609173, \"1443484800000\": -0.1102398424, \"1433116800000\": 0.0026715701, \"1462838400000\": -0.1163848677, \"1439164800000\": -0.0559566431, \"1435276800000\": -0.0387602233, \"1440374400000\": -0.1016540819, \"1442966400000\": -0.0989643346, \"1440633600000\": -0.1099403724, \"1464739200000\": -0.0999090418, \"1461715200000\": -0.1011692216, \"1438732800000\": -0.0776102553, \"1451260800000\": -0.0435300786, \"1441929600000\": -0.0818348387, \"1462924800000\": -0.1163524556, \"1433980800000\": 0.0075579299, \"1438300800000\": -0.0864029001, \"1452470400000\": -0.1034862725, \"1448928000000\": -0.0641217534, \"1458000000000\": -0.1192071812}}'"
      }
     ],
     "trading_days": ""
    }
   ],
   "metadata": {}
  }
 ]
}






aqf13.2.7.nb

{
 "metadata": {
  "signature": "sha256:e50180f743ce20edfef77d713051d9589016183c97c2cdbf5aae586b6c16fc2f"
 },
 "nbformat": 3,
 "nbformat_minor": 0,
 "worksheets": [
  {
   "cells": [
    {
     "cell_type": "markdown",
     "id": "uqer_B60BD51E55FE4F978",
     "metadata": {},
     "source": [
      "# 1. \u57fa\u672c\u601d\u60f3\n",
      "\n",
      "---\n",
      "\n",
      "- BOLL\uff08Bollinger Bands\uff09\u662f\u7f8e\u56fd\u80a1\u5e02\u5206\u6790\u5bb6\u7ea6\u7ff0\u00b7\u5e03\u6797\u6839\u636e\u7edf\u8ba1\u5b66\u4e2d\u7684\u6807\u51c6\u5dee\u539f\u7406\u8bbe\u8ba1\u51fa\u6765\u7684\u4e00\u79cd\u975e\u5e38\u7b80\u5355\u5b9e\u7528\u7684\u6280\u672f\u5206\u6790\u6307\u6807\u3002\u5b83\u4f7f\u7528\u5747\u503c\u53ca\u6807\u51c6\u5dee\u6765\u523b\u753b\u80a1\u4ef7\u7684\u6ce2\u52a8\u8303\u56f4\u53ca\u672a\u6765\u8d70\u52bf\u7684\u6280\u672f\u6307\u6807\uff0c\u4e00\u822c\u800c\u8a00\uff0c\u80a1\u4ef7\u7684\u8fd0\u52a8\u603b\u662f\u56f4\u7ed5\u67d0\u4e00\u4ef7\u503c\u4e2d\u67a2\uff08\u5982\u5747\u7ebf\u3001\u6210\u672c\u7ebf\u7b49\uff09\u5728\u4e00\u5b9a\u7684\u8303\u56f4\u5185\u53d8\u52a8\uff0c\u5e03\u6797\u7ebf\u6307\u6807\u6307\u6807\u6b63\u662f\u5728\u4e0a\u8ff0\u6761\u4ef6\u7684\u57fa\u7840\u4e0a\uff0c\u5f15\u8fdb\u4e86\u201c\u80a1\u4ef7\u901a\u9053\u201d\u7684\u6982\u5ff5\uff0c\u5176\u8ba4\u4e3a\u80a1\u4ef7\u901a\u9053\u7684\u5bbd\u7a84\u968f\u7740\u80a1\u4ef7\u6ce2\u52a8\u5e45\u5ea6\u7684\u5927\u5c0f\u800c\u53d8\u5316\uff0c\u800c\u4e14\u80a1\u4ef7\u901a\u9053\u53c8\u5177\u6709\u53d8\u5f02\u6027\uff0c\u5b83\u4f1a\u968f\u7740\u80a1\u4ef7\u7684\u53d8\u5316\u800c\u81ea\u52a8\u8c03\u6574\u3002\u6b63\u662f\u7531\u4e8e\u5b83\u5177\u6709\u7075\u6d3b\u6027\u3001\u76f4\u89c2\u6027\u548c\u8d8b\u52bf\u6027\u7684\u7279\u70b9\uff0cBOLL\u6307\u6807\u6e10\u6e10\u6210\u4e3a\u6295\u8d44\u8005\u5e7f\u4e3a\u5e94\u7528\u7684\u5e02\u573a\u4e0a\u70ed\u95e8\u6307\u6807\u7531\u4e8e\u5176\u9700\u8981\u8868\u73b0\u53d6\u503c\u8303\u56f4\uff0c\u6240\u4ee5\u7531\u4e09\u6761\u7ebf\u6784\u6210\uff1a\u4e0a\u8f68\u3001\u4e2d\u8f68\u548c\u4e0b\u8f68\uff0c\u56e0\u6b64\u4e5f\u88ab\u79f0\u4e4b\u4e3a\u5e03\u6797\u5e26\u3002\n",
      "- BOLL\u7684\u8ba1\u7b97\u516c\u5f0f\u5982\u4e0b\uff1a\n",
      "\t- \u4e2d\u8f68\uff1aN\u65e5\u7684\u7b80\u5355\u79fb\u52a8\u5e73\u5747\n",
      "\t- \u4e0a\u8f68\uff1a\u4e2d\u8f68 + k\u500dN\u65e5\u6807\u51c6\u5dee\n",
      "\t- \u4e0b\u8f68\uff1a\u4e2d\u8f68 - k\u500dN\u65e5\u6807\u51c6\u5dee\n",
      "- \u4e00\u822c\u800c\u8a00\u5e38\u7528\u53c2\u6570\u662fN=20, k=1.96"
     ]
    },
    {
     "cell_type": "markdown",
     "id": "0B1EDB005F3F4389993221DBF58C0356",
     "metadata": {},
     "source": [
      "# 2. \u64cd\u76d8\u7b56\u7565\n",
      "\n",
      "- \u4e70\u5165\u6761\u4ef6\uff1a\u5982\u679c\u6536\u76d8\u4ef7\u4e0a\u7a7fBOLL\u4e0a\u8f68\uff0c\u4e70\u5165\uff1b\n",
      "- \u5356\u51fa\u6761\u4ef6\uff1a\u5982\u679c\u6536\u76d8\u4ef7\u4e0b\u7a7fBOLL\u4e2d\u8f68\uff0c\u5356\u51fa\uff1b"
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "4948949A718F409FB002B638A133ACDC",
     "input": [
      "def timing_Basic_Bull(context):\n",
      "    ##basic_Bull\u7b97\u6cd5\u5728\u6536\u76d8\u4ef7\u4e0a\u7a7fBOLL\u4e0a\u8f68\uff0c\u7a81\u7834\u963b\u529b\u4f4d\u4e70\u5165\uff1b\u5982\u679c\u6536\u76d8\u4ef7\u4e0b\u7a7fBOLL\u4e2d\u8f68\uff0c\u7a81\u7834\u652f\u6491\u4f4d\u5219\u5356\u6389  \uff08\u64cd\u76d8\u89c4\u5219\uff1a\u9884\u6d4b\uff09\n",
      "    ##\u57fa\u4e8e\u4ed3\u4f4d\u7ba1\u7406\u7684\u9700\u8981\uff0c\u6bcf\u53ea\u80a1\u7968\u6700\u5927\u6295\u8d44\u989d\u4e3a20000\u5143                                           \uff08\u4ed3\u4f4d\u7ba1\u7406\uff1a\u98ce\u63a7\uff09\n",
      "    \n",
      "    \n",
      "    #\u6570\u636e\u83b7\u53d6\uff08\u901a\u7528\u90e8\u5206\uff09\uff1a\u6295\u8d44\u8005\u8d26\u6237\uff0c\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff0c\u4ef7\u683c\u6570\u636e\uff0c\u6301\u4ed3\u6570\u636e\uff0c\u8d26\u6237\u91d1\u989d\u6570\u636e\n",
      "    account = context.get_account('fantasy_account')                                              #\u83b7\u53d6\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff08fantasy_account\uff09\n",
      "    current_universe = context.get_universe(exclude_halt=True)                                    #\u83b7\u53d6\u5f53\u524d\u9664\u505c\u724c\u5916\u7684\u6240\u6709\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff08universe\uff09\n",
      "    history = context.history(current_universe, 'closePrice', N+1, rtype='array')                 #\u62ff\u8fc7\u53bbN+1\uff08N=31\uff09\u4e2a\u4ea4\u6613\u65e5\u7684\u6536\u76d8\u4ef7\u6765\u4f30\u7b97\u5e03\u6797\u5e26\n",
      "    security_position = account.get_positions()                                                   #\u5b57\u5178\u578b\u6570\u636e\uff0c\u4e0a\u4e00K\u7ebf\u7ed3\u675f\u540e\u7684\u6709\u6548\u8bc1\u5238\u5934\u5bf8\uff0c\u5373\u6301\u4ed3\u6570\u91cf\u5927\u4e8e0\u7684\u8bc1\u5238\u53ca\u5176\u5934\u5bf8\n",
      "    cash = account.cash                                                                           #\u83b7\u53d6\u80a1\u7968\u8d26\u6237\u53ef\u7528\u4e8e\u6295\u8d44\u7684\u73b0\u91d1\u989d\u5ea6\n",
      "    \n",
      "    #\u62e9\u65f6\u7b56\u7565\u90e8\u5206\uff1a\u83b7\u53d6\u5f53\u524d\u65f6\u70b9\u7684buylist\n",
      "    buylist = []                                                                                  #\u521d\u59cb\u5316\u8d2d\u4e70\u80a1\u7968\u5217\u8868\n",
      "    for sec in current_universe:                                                                  #\u904d\u5386\u6240\u6709\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff1b\u6ce8\uff1a\u5982\u8be5\u7b56\u7565\u6267\u884c\u4e86\u9009\u80a1\u7b56\u7565\uff0c\u8be5\u90e8\u5206\u5e94\u904d\u5386\u88ab\u9009\u4e2d\u80a1\u7968\n",
      "        close = history[sec]['closePrice']                                                        #\u83b7\u53d6\u80a1\u7968sec\u8fc7\u53bbN\uff0830\uff09\u5929\u7684\u6536\u76d8\u4ef7\n",
      "        up, mid, low = talib.BBANDS(close, timeperiod=N, nbdevup=k, nbdevdn=k)                    #talib\u63d0\u4f9b\u7684\u5e03\u6797\u5e26\u8ba1\u7b97\u51fd\u6570\uff0c\u8ba1\u7b97\u5e03\u6797\u5e26\u4e0a\u8f68\uff08up\uff09\u3001\u4e2d\u8f68\uff08mid\uff09\u548c\u4e0b\u8f68\uff08down\uff09\u53d6\u503c   \n",
      "        if close[-2] < up[-2] and close[-1] > up[-1] and sec not in security_position:            # \u6536\u76d8\u4ef7\u4e0a\u7a7fBOLL\u4e0a\u8f68\uff0c\u4e14\u65e0\u6301\u4ed3\uff08\u7a81\u7834\u901a\u9053\u4e0a\u8f68\u963b\u529b\u4f4d\uff09\n",
      "            buylist.append(sec)                                                                   # \u5c06\u80a1\u7968sec\u52a0\u5165\u8d2d\u4e70\u5217\u8868\n",
      "        elif close[-2] > mid[-2] and close[-1] < mid[-1] and sec in security_position:            # \u6536\u76d8\u4ef7\u4e0b\u7a7fBOLL\u4e2d\u8f68\uff0c\u4e14\u6709\u6301\u4ed3\uff08\u7a81\u7834\u4e2d\u8f68\u652f\u6491\u4f4d\uff09\n",
      "            order_to(sec, 0)                                                                      # \u5168\u90e8\u5356\u51fa\n",
      "            cash += security_position[sec].amount * context.current_price(sec)                    # \u4f30\u8ba1\u5356\u51fa\u80a1\u7968\u540e\u7684\u8d26\u6237\u91d1\u989d\uff0c\u6ce8\uff1acontext.current_price(sec) \u662f\u83b7\u53d6sec\u80a1\u7968\u5f53\u524d\u4ef7\u683c\n",
      "            \n",
      "   #\u4ea4\u6613\u6267\u884c\u90e8\u5206\n",
      "    d = min(len(buylist), int(cash) // 20000)                                                     # \u53ef\u4ee5\u4e70\u5165\u7684\u80a1\u7968\u6570\u91cf\uff0c\u5982\u679c\u8d44\u91d1\u4e0d\u591f\uff0c\u53ea\u4e70\u5165\u90e8\u5206\n",
      "    for sec in buylist[:d]:\n",
      "        order(sec, 20000 / context.current_price(sec))                                            # \u57fa\u4e8e\u4ed3\u4f4d\u7ba1\u7406\u7684\u9700\u8981\uff0c\u6bcf\u53ea\u80a1\u7968\u6700\u5927\u6295\u8d44\u989d\u4e3a20000\u5143"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "485BA751B9F1420F8DBA15F6122A0EAF",
     "input": [
      "def timing(context):\n",
      "    timing_Basic_Bull(context)   #\u57fa\u4e8e\u5e03\u6797\u5e26\u7684\u57fa\u7840\u7b97\u6cd5"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "strategy",
     "collapsed": false,
     "has_detail": true,
     "id": "uqer_2C877B673CEF461E8",
     "input": "#\u52a0\u8f7d\u51fd\u6570\u5e93\nimport talib       #Technical Analysis Library\nimport numpy as np\n\n#\u521d\u59cb\u5316\u56de\u6d4b\u73af\u5883\nstart = '20140701'  # \u56de\u6d4b\u8d77\u59cb\u65f6\u95f4 \u6ce8\uff1a\u652f\u6301\u4e24\u79cd\u65e5\u671f\u8868\u8ff0\u5f62\u5f0f\uff08 '2015-01-01'\uff0c'20150101'\uff09\nend = '20150501'    # \u56de\u6d4b\u7ed3\u675f\u65f6\u95f4\nbenchmark = 'HS300' # \u7b56\u7565\u53c2\u8003\u6807\u51c6\nuniverse =  DynamicUniverse('HS300') # \u8bc1\u5238\u6c60\uff1a\u53ef\u4f9b\u9009\u62e9\u7684\u80a1\u7968\u7684\u8303\u56f4; \u9009\u62e9\u6bcf\u4e00\u671f\u7684HS300\u80a1\u7968\u7ec4\u6210\u6bcf\u4e00\u671f\u7684\u8bc1\u5238\u6c60\nfreq = 'd'          # \u7528\u65e5\u7ebf\u56de\u6d4b\u7684\u7b56\u7565\nrefresh_rate = 1    # \u6bcf\u5929\u8c03\u4e00\u6b21\u4ed3\uff0c\u5373\u6bcf\u4e2a\u4ea4\u6613\u65e5\u90fd\u4f1a\u8fd0\u884c\u7b2c\u4e09\u90e8\u5206\u7684handle_data\u51fd\u6570\n\n#\u521d\u59cb\u5316\u6295\u8d44\u8005\uff08\u8d26\u6237\uff09\u53c2\u6570\n#accounts\u4e3a\u5b57\u5178\u7c7b\u578b\uff0c\u4ee3\u8868\u6295\u8d44\u8005\u6240\u6709\u7684\u8d26\u6237\uff0c\u800c\u5b57\u5178\u4e2d\u6bcf\u4e00\u4e2a\u952e\u4ee3\u8868\u4e00\u4e2a\u8d26\u6237\uff0c\u800c\u6bcf\u4e00\u4e2a\u952e\u5bf9\u5e94\u7684\u503c\u4e3a\u8be5\u8d26\u6237\u7684\u521d\u59cb\u60c5\u51b5\uff0c\u5982\u672c\u7a0b\u5e8f\u4e2d\u7684\u952e\u4e3afantasy_account\uff08\u80a1\u7968\u8d26\u6237\uff09\uff0c\u503c\u4e3a\u76f8\u5e94\u914d\u7f6e\naccounts = {\n    'fantasy_account': AccountConfig(account_type='security', capital_base=10000000)  #\u521d\u59cb\u5316\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff1a \u6295\u8d44\u54c1\u79cd\u4e3a\u80a1\u7968\uff0c\u521d\u59cb\u6295\u8d44\u91d1\u989d\u4e3a1\u5343\u4e07\n}\n\n#\u521d\u59cb\u5316\u7b56\u7565\u53c2\u6570\nN = 20    # \u79fb\u52a8\u7a97\u53e3\u957f\u5ea6\nk = 1.96  # \u6807\u51c6\u5dee\u500d\u6570\n\n#\u521d\u59cb\u5316\u56de\u6d4b\u73af\u5883\uff0c\u6307\u660e\u521b\u5efa\u8d26\u6237\u65f6\u7684\u5de5\u4f5c\uff0c\u5168\u5c40\u53ea\u8fd0\u884c\u4e00\u6b21\ndef initialize(context):\n    return\n#handle_data\u51fd\u6570\u662f\u7b56\u7565\u7684\u6838\u5fc3\u51fd\u6570\uff0c\u5305\u542b\u4e86\u6240\u6709\u7b56\u7565\u7b97\u6cd5\u7684\u5185\u5bb9\uff0c\u5305\u62ec\u6570\u636e\u83b7\u53d6\uff0c\u4ea4\u6613\u4fe1\u53f7\u751f\u6210\uff0c\u8ba2\u5355\u59d4\u6258\u7b49\u903b\u8f91\u3002\n#handle_data\u51fd\u6570\u65e0\u8bba\u662f\u56de\u6d4b\u8fd8\u662f\u6a21\u62df\u4ea4\u6613\u573a\u666f\uff0c\u8fd9\u4e2a\u51fd\u6570\u4f1a\u6839\u636e\u56de\u6d4b\u9891\u7387 freq \u7684\u8bbe\u7f6e\u88ab\u8c03\u7528\u3002\u5f53freq='d'\u65f6\uff0c\u6bcf\u5929\u88ab\u8c03\u7528\u4e00\u6b21\uff0c\u5f53freq='m'\u65f6\uff0c\u6bcf\u5206\u949f\u88ab\u8c03\u7528\u4e00\u6b21\u3002\ndef handle_data(context):\n    timing(context)",
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 3,
       "text": "'{\"information\": -3.91189, \"benchmark_cumulative_return\": {\"1419897600000\": 0.5969322717, \"1408492800000\": 0.0928447384, \"1426550400000\": 0.7352941176, \"1407888000000\": 0.0895008129, \"1407283200000\": 0.0914960834, \"1405900800000\": 0.0005450044, \"1409097600000\": 0.0750443393, \"1417996800000\": 0.5024017145, \"1404950400000\": -0.010285804, \"1430352000000\": 1.1938229752, \"1405296000000\": 0.0030668046, \"1418169600000\": 0.4879313849, \"1415232000000\": 0.1574739506, \"1420761600000\": 0.6381170559, \"1410998400000\": 0.1124833727, \"1416960000000\": 0.2576762489, \"1406246400000\": 0.0440298921, \"1429833600000\": 1.1719997044, \"1409184000000\": 0.0675066509, \"1410307200000\": 0.123461979, \"1425859200000\": 0.6339740984, \"1419552000000\": 0.5915237954, \"1427760000000\": 0.8711203074, \"1430092800000\": 1.2204727683, \"1420588800000\": 0.6829505986, \"1407456000000\": 0.076674734, \"1409011200000\": 0.0734231821, \"1406678400000\": 0.0724624963, \"1418688000000\": 0.5257352941, \"1416441600000\": 0.1718057198, \"1424044800000\": 0.6162984038, \"1412035200000\": 0.1320342521, \"1407110400000\": 0.0972232486, \"1422403200000\": 0.6282330772, \"1424995200000\": 0.6501810523, \"1428019200000\": 0.9262396542, \"1412726400000\": 0.1446848212, \"1414627200000\": 0.140320167, \"1408924800000\": 0.0820924475, \"1408060800000\": 0.0903044635, \"1428537600000\": 0.968546778, \"1413331200000\": 0.1379831141, \"1426464000000\": 0.7115310006, \"1415577600000\": 0.1850290053, \"1430179200000\": 1.1901141738, \"1417478400000\": 0.3504748005, \"1429488000000\": 1.0885308897, \"1408406400000\": 0.0968306607, \"1420502400000\": 0.6816896985, \"1425513600000\": 0.6148481377, \"1409529600000\": 0.0878473249, \"1427328000000\": 0.8243792492, \"1418774400000\": 0.5521541531, \"1404864000000\": -0.0075792566, \"1427932800000\": 0.905104567, \"1430265600000\": 1.2051110331, \"1416873600000\": 0.2403746675, \"1424822400000\": 0.6067146394, \"1428624000000\": 1.0065492906, \"1429142400000\": 1.0846650532, \"1410480000000\": 0.1262008572, \"1422835200000\": 0.5490873485, \"1413849600000\": 0.1239053725, \"1416528000000\": 0.1932179279, \"1429228800000\": 1.1228107449, \"1413244800000\": 0.1299881762, \"1425600000000\": 0.6066176471, \"1414108800000\": 0.1041928392, \"1410220800000\": 0.1293692728, \"1426032000000\": 0.6279236255, \"1414368000000\": 0.0940871638, \"1407974400000\": 0.0789009385, \"1423526400000\": 0.5735571239, \"1415318400000\": 0.1556634274, \"1420675200000\": 0.6439088826, \"1422230400000\": 0.6664157183, \"1409616000000\": 0.1022298995, \"1405382400000\": 0.0045540201, \"1411948800000\": 0.1305608927, \"1417046400000\": 0.27221124, \"1406851200000\": 0.075875702, \"1421280000000\": 0.6646282885, \"1426723200000\": 0.7734536654, \"1419465600000\": 0.5405243127, \"1406073600000\": 0.0151077077, \"1406160000000\": 0.0332037023, \"1414022400000\": 0.1066084097, \"1416268800000\": 0.1738009902, \"1425945600000\": 0.6260576781, \"1405468800000\": 0.0026557419, \"1408665600000\": 0.0924844812, \"1416355200000\": 0.171861144, \"1411084800000\": 0.1201272909, \"1418342400000\": 0.4748512785, \"1427414400000\": 0.8344017884, \"1418601600000\": 0.4859361144, \"1410825600000\": 0.1032921963, \"1412812800000\": 0.1463383092, \"1415836800000\": 0.191504397, \"1415923200000\": 0.1921233003, \"1407369600000\": 0.0749796778, \"1425254400000\": 0.6633119642, \"1415059200000\": 0.1607532146, \"1421884800000\": 0.6477654818, \"1423785600000\": 0.6026040127, \"1405036800000\": -0.0079025643, \"1411344000000\": 0.0987474135, \"1413763200000\": 0.1337524017, \"1409702400000\": 0.112566509, \"1411689600000\": 0.1256650902, \"1418860800000\": 0.5453785471, \"1421193600000\": 0.6176562962, \"1421366400000\": 0.6789600576, \"1409875200000\": 0.1312352202, \"1423094400000\": 0.555087016, \"1421798400000\": 0.6391193098, \"1405555200000\": -0.0037180387, \"1406505600000\": 0.0733354271, \"1419379200000\": 0.4920142994, \"1423440000000\": 0.5453739285, \"1406592000000\": 0.0767855823, \"1407196800000\": 0.0943273352, \"1425340800000\": 0.6201873337, \"1409270400000\": 0.07998171, \"1408579200000\": 0.0873485072, \"1413504000000\": 0.1277573529, \"1429574400000\": 1.13344295, \"1426118400000\": 0.6594184156, \"1417651200000\": 0.433800436, \"1421712000000\": 0.5686058971, \"1404345600000\": 0.0069603532, \"1414972800000\": 0.1604668563, \"1410912000000\": 0.1090978791, \"1413936000000\": 0.117092817, \"1422921600000\": 0.5876487215, \"1423699200000\": 0.590152047, \"1429660800000\": 1.1891673441, \"1405641600000\": -0.0004526308, \"1404691200000\": 0.0051590674, \"1404777600000\": 0.0070896763, \"1407715200000\": 0.0924798625, \"1426809600000\": 0.7978541605, \"1414540800000\": 0.1322143807, \"1418083200000\": 0.4349828185, \"1425427200000\": 0.6307733521, \"1404172800000\": -0.0002586462, \"1404432000000\": 0.0062721697, \"1427846400000\": 0.904698123, \"1417564800000\": 0.3706168711, \"1407801600000\": 0.0886463568, \"1417737600000\": 0.4432872081, \"1427068800000\": 0.8345680609, \"1423612800000\": 0.5861107006, \"1415750400000\": 0.1982338161, \"1405987200000\": 0.012738324, \"1408320000000\": 0.0967336683, \"1411516800000\": 0.1278173958, \"1428883200000\": 1.0419514854, \"1415664000000\": 0.181740504, \"1414713600000\": 0.1585177727, \"1416787200000\": 0.2236088531, \"1411430400000\": 0.1082341856, \"1426636800000\": 0.7763726722, \"1427155200000\": 0.8350253104, \"1427673600000\": 0.8882001921, \"1418256000000\": 0.4701309858, \"1416182400000\": 0.1856617647, \"1421020800000\": 0.6228107449, \"1428451200000\": 0.9840932604, \"1404259200000\": 0.0026557419, \"1423180800000\": 0.529901345, \"1406764800000\": 0.0855056533, \"1415145600000\": 0.156263856, \"1423008000000\": 0.5711692654, \"1422316800000\": 0.6511463568, \"1420416000000\": 0.6819113952, \"1422576000000\": 0.586235405, \"1410739200000\": 0.1256604715, \"1429747200000\": 1.1896661617, \"1419206400000\": 0.5678022465, \"1421625600000\": 0.5496415903, \"1410393600000\": 0.1193144029, \"1428364800000\": 0.9675768549, \"1411603200000\": 0.1255588605, \"1417392000000\": 0.3023804685, \"1419292800000\": 0.535674697, \"1427241600000\": 0.8199499335, \"1421107200000\": 0.6230232043, \"1419811200000\": 0.5959669672, \"1424131200000\": 0.6268474727, \"1417132800000\": 0.2973045374, \"1412899200000\": 0.1393317691, \"1429056000000\": 1.0232181126, \"1413417600000\": 0.1289905409, \"1424908800000\": 0.6471604345, \"1428969600000\": 1.0498540497, \"1418947200000\": 0.5625785176, \"1409788800000\": 0.1205937777, \"1413158400000\": 0.1338632501, \"1422489600000\": 0.6081325746, \"1421971200000\": 0.6496683787, \"1419984000000\": 0.632108151, \"1426204800000\": 0.6708819834, \"1414454400000\": 0.1161736994}, \"benchmark_annualized_return\": 1.61902, \"turnover_rate\": 2.29747, \"max_drawdown\": 0.03139, \"beta\": 0.31915, \"sharpe\": 4.19117, \"alpha\": -0.14152, \"volatility\": 0.08641, \"annualized_return\": 0.40298, \"cumulative_return\": {\"1419897600000\": 0.1609915261, \"1408492800000\": 0.0410032732, \"1426550400000\": 0.1805536892, \"1407888000000\": 0.0380067818, \"1407283200000\": 0.0365111174, \"1405900800000\": 0.0004582567, \"1409097600000\": 0.0337418906, \"1417996800000\": 0.1444666254, \"1404950400000\": -0.0020874483, \"1430352000000\": 0.3182365671, \"1405296000000\": 0.0013468784, \"1418169600000\": 0.1394671724, \"1415232000000\": 0.0429638704, \"1420761600000\": 0.1683601334, \"1410998400000\": 0.038930129, \"1416960000000\": 0.0712832934, \"1406246400000\": 0.0148321453, \"1429833600000\": 0.3167768828, \"1409184000000\": 0.0322301791, \"1410307200000\": 0.0431642646, \"1425859200000\": 0.1616885116, \"1419552000000\": 0.1618333422, \"1427760000000\": 0.2249116927, \"1430092800000\": 0.3285412589, \"1420588800000\": 0.182811416, \"1407456000000\": 0.0290293252, \"1409011200000\": 0.0336438795, \"1406678400000\": 0.0229376413, \"1418688000000\": 0.1587078057, \"1416441600000\": 0.0462242084, \"1424044800000\": 0.1574339664, \"1412035200000\": 0.0460554022, \"1407110400000\": 0.0353822155, \"1422403200000\": 0.1587199216, \"1424995200000\": 0.1595237715, \"1428019200000\": 0.2508730592, \"1412726400000\": 0.0488407868, \"1414627200000\": 0.0397979744, \"1408924800000\": 0.0380692806, \"1408060800000\": 0.0376419716, \"1428537600000\": 0.2549470492, \"1413331200000\": 0.0488736247, \"1426464000000\": 0.1759695432, \"1415577600000\": 0.0497467342, \"1430179200000\": 0.3139676677, \"1417478400000\": 0.097455746, \"1429488000000\": 0.2869253001, \"1408406400000\": 0.0425857622, \"1420502400000\": 0.1809862352, \"1425513600000\": 0.163769409, \"1409529600000\": 0.0346760539, \"1427328000000\": 0.2106823898, \"1418774400000\": 0.1603316889, \"1404864000000\": -0.0027005298, \"1427932800000\": 0.2431297787, \"1430265600000\": 0.3208178252, \"1416873600000\": 0.0678611513, \"1424822400000\": 0.1551307213, \"1428624000000\": 0.2688370905, \"1429142400000\": 0.281306473, \"1410480000000\": 0.0443089925, \"1422835200000\": 0.1493065223, \"1413849600000\": 0.0427665861, \"1416528000000\": 0.0520006855, \"1429228800000\": 0.2933608241, \"1413244800000\": 0.0464325439, \"1425600000000\": 0.1577291318, \"1414108800000\": 0.0376120852, \"1410220800000\": 0.043899885, \"1426032000000\": 0.1620794291, \"1414368000000\": 0.0367459525, \"1407974400000\": 0.0320622454, \"1423526400000\": 0.1484276179, \"1415318400000\": 0.0420670651, \"1420675200000\": 0.1727431049, \"1422230400000\": 0.1640666554, \"1409616000000\": 0.0366544214, \"1405382400000\": 0.0009751586, \"1411948800000\": 0.045764332, \"1417046400000\": 0.0756163401, \"1406851200000\": 0.0247745833, \"1421280000000\": 0.1642584739, \"1426723200000\": 0.1927458462, \"1419465600000\": 0.1533668222, \"1406073600000\": 0.0047346883, \"1406160000000\": 0.0104046293, \"1414022400000\": 0.0384436024, \"1416268800000\": 0.0459008999, \"1425945600000\": 0.1641478026, \"1405468800000\": 0.0005822944, \"1408665600000\": 0.0410607563, \"1416355200000\": 0.04539435, \"1411084800000\": 0.04088557, \"1418342400000\": 0.1412529071, \"1427414400000\": 0.2159675341, \"1418601600000\": 0.1466269204, \"1410825600000\": 0.0361362316, \"1412812800000\": 0.0494071209, \"1415836800000\": 0.0514047533, \"1415923200000\": 0.0495386259, \"1407369600000\": 0.0285979213, \"1425254400000\": 0.1635834171, \"1415059200000\": 0.0430732534, \"1421884800000\": 0.1656762439, \"1423785600000\": 0.1530050467, \"1405036800000\": -0.0008685308, \"1411344000000\": 0.0362140519, \"1413763200000\": 0.0451958505, \"1409702400000\": 0.0387771432, \"1411689600000\": 0.0435574976, \"1418860800000\": 0.1590801333, \"1421193600000\": 0.1575863117, \"1421366400000\": 0.1680008193, \"1409875200000\": 0.042313976, \"1423094400000\": 0.150843185, \"1421798400000\": 0.1631172772, \"1405555200000\": -0.0010466483, \"1406505600000\": 0.0247943765, \"1419379200000\": 0.1403108776, \"1423440000000\": 0.145686715, \"1406592000000\": 0.0248033431, \"1407196800000\": 0.0361946523, \"1425340800000\": 0.1592437979, \"1409270400000\": 0.0332675663, \"1408579200000\": 0.0395514551, \"1413504000000\": 0.0433256964, \"1429574400000\": 0.2965199568, \"1426118400000\": 0.16294794, \"1417651200000\": 0.1272504882, \"1421712000000\": 0.1571685543, \"1404345600000\": 0.0009350659, \"1414972800000\": 0.0422141447, \"1410912000000\": 0.0385625438, \"1413936000000\": 0.0401621638, \"1422921600000\": 0.1536496721, \"1423699200000\": 0.1507369028, \"1429660800000\": 0.3103383533, \"1405641600000\": 0.0004416802, \"1404691200000\": -0.0002182406, \"1404777600000\": -0.0001218732, \"1407715200000\": 0.036597633, \"1426809600000\": 0.1966276956, \"1414540800000\": 0.03873484, \"1418083200000\": 0.1187029388, \"1425427200000\": 0.1633256725, \"1404172800000\": -0.0003388284, \"1404432000000\": 0.0001526279, \"1427846400000\": 0.2373956854, \"1417564800000\": 0.1060980073, \"1407801600000\": 0.0363034079, \"1417737600000\": 0.1232418546, \"1427068800000\": 0.2109100214, \"1423612800000\": 0.1502287245, \"1415750400000\": 0.052849203, \"1405987200000\": 0.0039990674, \"1408320000000\": 0.0416995555, \"1411516800000\": 0.0419966156, \"1428883200000\": 0.2809817005, \"1415664000000\": 0.0472075827, \"1414713600000\": 0.0408053332, \"1416787200000\": 0.0617653442, \"1411430400000\": 0.0381158071, \"1426636800000\": 0.1914176013, \"1427155200000\": 0.2154512674, \"1427673600000\": 0.2304823143, \"1418256000000\": 0.1383341571, \"1416182400000\": 0.0480383403, \"1421020800000\": 0.1608685981, \"1428451200000\": 0.2619115918, \"1404259200000\": 0.0001404836, \"1423180800000\": 0.1470852144, \"1406764800000\": 0.029226236, \"1415145600000\": 0.0417383345, \"1423008000000\": 0.1522722744, \"1422316800000\": 0.1629483444, \"1420416000000\": 0.1819605196, \"1422576000000\": 0.1518188382, \"1410739200000\": 0.0459999037, \"1429747200000\": 0.316145408, \"1419206400000\": 0.1685526571, \"1421625600000\": 0.1498935772, \"1410393600000\": 0.0416510837, \"1428364800000\": 0.2654576232, \"1411603200000\": 0.0427825796, \"1417392000000\": 0.0839896635, \"1419292800000\": 0.1517802259, \"1427241600000\": 0.2133707631, \"1421107200000\": 0.1610242122, \"1419811200000\": 0.1651440919, \"1424131200000\": 0.1576526902, \"1417132800000\": 0.0818104258, \"1412899200000\": 0.0476264397, \"1429056000000\": 0.2678802762, \"1413417600000\": 0.0448326859, \"1424908800000\": 0.1579573848, \"1428969600000\": 0.2838623473, \"1418947200000\": 0.1697498188, \"1409788800000\": 0.0401991768, \"1413158400000\": 0.0483488766, \"1422489600000\": 0.1560532788, \"1421971200000\": 0.1618061617, \"1419984000000\": 0.1681586879, \"1426204800000\": 0.1662160021, \"1414454400000\": 0.0380118627}}'"
      }
     ],
     "trading_days": ""
    }
   ],
   "metadata": {}
  }
 ]
}






aqf13.3.1.nb

{
 "metadata": {
  "signature": "sha256:afec6ce3e87da1b23ca9f31b270cda9f7896206d63d53cb49ddee2e516d46bb7"
 },
 "nbformat": 3,
 "nbformat_minor": 0,
 "worksheets": [
  {
   "cells": [
    {
     "cell_type": "markdown",
     "id": "585BD2EDCA0347008DC858CC108E5E7D",
     "metadata": {},
     "source": [
      "## 1.\u57fa\u672c\u601d\u60f3\n",
      "---\n",
      "- \u4ef7\u503c\u6295\u8d44\u4e4b\u7236\u201d\u683c\u96f7\u5384\u59c6\u5728\u5176\u7545\u9500\u4e66\u300a\u806a\u660e\u7684\u6295\u8d44\u8005\u300b\u4e2d\u7ed9\u51fa\u4e86\u4e00\u4e2a\u5bf9\u6210\u957f\u80a1\u5185\u5728\u4ef7\u503c\u8fdb\u884c\u4f30\u503c\u7684\u7b80\u5355\u516c\u5f0f\uff0c\u4f46\u5176\u8ba1\u7b97\u51fa\u7684\u6570\u636e\uff0c\u975e\u5e38\u63a5\u8fd1\u4e8e\u4e00\u4e9b\u66f4\u52a0\u590d\u6742\u7684\u6570\u5b66\u8ba1\u7b97\u6240\u5f97\u3002\n",
      "   * \u6210\u957f\u4ef7\u503c=\u5f53\u671f(\u6b63\u5e38)\u5229\u6da6\u00d7(8.5 + \u4e24\u500d\u7684\u9884\u671f\u5e74\u589e\u957f\u7387)\u3002\u3002\n",
      "     * \u5f53\u671f\u6b63\u5e38\u5229\u6da6 = \u7a00\u91ca\u6bcf\u80a1\u6536\u76ca * \u6d41\u901a\u80a1\u7684\u6570\u91cf\n",
      "     * \u9884\u671f\u5229\u6da6 = 5\u5e74\u589e\u957f\u7387\uff1b \uff08\u6ce8\uff1a5\u5e74\u6536\u76ca\u589e\u957f\u7387\uff08Five-year earnings growth\uff09\u3002\u8ba1\u7b97\u65b9\u6cd5\uff1a5\u5e74\u6536\u76ca\u589e\u957f\u7387= 5\u5e74\u6536\u76ca\u5173\u4e8e\u65f6\u95f4\uff08\u5e74\uff09\u8fdb\u884c\u7ebf\u6027\u56de\u5f52\u7684\u56de\u5f52\u7cfb\u6570/5\u5e74\u6536\u76ca\u5747\u503c\u7684\u7edd\u5bf9\u503c\u3002\uff09\n",
      "- \u5f53\u6210\u957f\u4ef7\u503c>\u80a1\u7968\u6d41\u901a\u5e02\u503c\uff0c\u8bf4\u660e\u80a1\u7968\u88ab\u4f4e\u4f30\uff0c\u6240\u4ee5\u5e94\u4e70\u5165\uff0c\u53cd\u4e4b\u82e5\u6210\u957f\u4ef7\u503c<\u80a1\u7968\u7684\u6d41\u901a\u5e02\u503c\uff0c\u8bf4\u660e\u80a1\u7968\u88ab\u9ad8\u4f30\uff0c\u5e94\u5356\u51fa\u80a1\u7968"
     ]
    },
    {
     "cell_type": "markdown",
     "id": "D376813720E14BB382BF2E90C94B9E70",
     "metadata": {},
     "source": [
      "## 2.\u64cd\u76d8\u7b56\u7565\n",
      "---\n",
      "- \u4e70\u5165\u6761\u4ef6\uff1a\u6210\u957f\u4ef7\u503c>\u80a1\u7968\u6d41\u901a\u5e02\u503c\uff0c\u4e70\u5165\n",
      "- \u5356\u51fa\u6761\u4ef6\uff1a\u6210\u957f\u4ef7\u503c<\u80a1\u7968\u6d41\u901a\u5e02\u503c\uff0c\u5356\u51fa"
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "4948949A718F409FB002B638A133ACDC",
     "input": [
      "def stock_sellection_Graham_growth_stock(context):\n",
      "   \n",
      "    \"\"\"\n",
      "    \u64cd\u76d8\u89c4\u5219(\u9884\u6d4b\uff09: \u6210\u957f\u4ef7\u503c=\u5f53\u671f(\u6b63\u5e38)\u5229\u6da6\u00d7(8.5 + \u4e24\u500d\u7684\u9884\u671f\u5e74\u589e\u957f\u7387)\n",
      "                   \u6210\u957f\u4ef7\u503c>\u5e02\u503c\uff0c\u4e70\u5165\uff0c\u53cd\u4e4b\uff0c\u5356\u51fa\n",
      "    \"\"\"\n",
      "    \n",
      "    #\u6570\u636e\u83b7\u53d6\uff08\u901a\u7528\u90e8\u5206\uff09\uff1a\u6295\u8d44\u8005\u8d26\u6237\uff0c\u53ef\u4f9b\u6295\u8d44\u80a1\u7968  \n",
      "    previous_date = context.previous_date                                                           #\u83b7\u53d6\u4e0a\u4e00\u4ea4\u6613\u65e5\u7684\u65f6\u95f4\n",
      "    previous_date = previous_date.strftime('%Y%m%d')                                                #\u5c06\u65e5\u671f\u683c\u5f0f\u8c03\u6574\u4e3a%Y%m%d\u5f62\u5f0f\uff0820150227\uff09\uff0c\u65b9\u4fbf\u8bfb\u53d6\u56e0\u5b50\u6570\u636e\n",
      "    account = context.get_account('fantasy_account')                                                #\u83b7\u53d6\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff08fantasy_account\uff09\n",
      "    current_universe = context.get_universe(asset_type = 'stock',exclude_halt=True)                 #\u83b7\u53d6\u5f53\u524d\u9664\u505c\u724c\u5916\u7684\u6240\u6709\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff08universe\uff09                                         \n",
      "    #\u6570\u636e\u83b7\u53d6\uff08\u7b56\u7565\u9700\u8981\u6570\u636e\uff09: EGRO\u6570\u636e\uff085\u5e74\u6536\u76ca\u589e\u957f\u7387\uff09\uff0c\u6536\u76d8\u4ef7\uff0cDilutedEPS\uff08\u7a00\u91ca\u6bcf\u80a1\u6536\u76ca\uff09\n",
      "    GGV_EPS_EGRO = DataAPI.MktStockFactorsOneDayGet(tradeDate=previous_date,secID=current_universe,field=['secID','DilutedEPS','EGRO'],pandas=\"1\")    #\u83b7\u53d65\u5e74\u589e\u957f\u7387\u548c\u7a00\u91ca\u6bcf\u80a1\u6536\u76ca\n",
      "    GGV_closePrice = DataAPI.MktEqudGet(tradeDate=previous_date,secID=current_universe,isOpen=\"\",field=u\"secID,closePrice,negMarketValue\",pandas=\"1\") #\u83b7\u53d6\u6536\u76d8\u4ef7\u548c\u6d41\u52a8\u80a1\u603b\u5e02\u503c\u6570\u636e\n",
      "       \n",
      "    #\u6570\u636e\u5904\u7406\u90e8\u5206\uff08\u6570\u636e\u7ed3\u6784\u90e8\u5206\uff09\uff1a \u8bbe\u5b9a\u7d22\u5f15\n",
      "    GGV_EPS_EGRO = GGV_EPS_EGRO.set_index(['secID'])                                                 #\u8bbe\u7f6eEPS\u548cEGRO\u7684\u7d22\u5f15\n",
      "    GGV_closePrice = GGV_closePrice.set_index(['secID'])                                             #\u8bbe\u7f6e\u6536\u76d8\u4ef7\u548c\u6d41\u901a\u80a1\u5e02\u503c\u6570\u636e\u7684\u7d22\u5f15\n",
      "    #\u6570\u636e\u5904\u7406\u90e8\u5206\uff08\u7b56\u7565\u8ba1\u7b97\u90e8\u5206\uff09\uff1a \u8ba1\u7b97\u80a1\u7968\u7684\u6210\u957f\u4ef7\u503c\n",
      "    GGV_closePrice['Maketable_Volume'] = GGV_closePrice['negMarketValue'] / GGV_closePrice['closePrice']                #\u8ba1\u7b97\u6d41\u52a8\u80a1\u7684\u6570\u91cf\n",
      "    GGV_EPS_EGRO['Value'] = GGV_closePrice['Maketable_Volume']*GGV_EPS_EGRO['DilutedEPS']*(8.5+2*GGV_EPS_EGRO['EGRO'])  #\u8ba1\u7b97\u80a1\u7968\u7684\u6210\u957f\u4ef7\u503c\n",
      "    under_value = GGV_EPS_EGRO['Value'] - GGV_closePrice['negMarketValue']                                              #\u8ba1\u7b97\u80a1\u7968\u7684\u4f4e\u4f30\u4ef7\u503c\n",
      "\n",
      "    #\u7b56\u7565\u6784\u5efa\u90e8\u5206\uff1a\u7528\u88ab\u4f4e\u4f30\u80a1\u7968\uff0c\u751f\u6210buylist\n",
      "    buylist =  under_value[under_value>0].index                                                       #\u9009\u62e9\u88ab\u4f4e\u4f30\u80a1\u7968,\u751f\u6210buylist\n",
      "    return  list(buylist)                                                                             #\u8fd4\u56debuylist\n",
      "    \n",
      "     "
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "2F10464FEED04D1DB5F9AF281ED481A5",
     "input": [
      "def trading(buylist,context):   \n",
      " \n",
      " \"\"\"\n",
      " \u4ed3\u4f4d\u7ba1\u7406\uff08\u56fa\u5b9a\u91d1\u989d\uff09\uff1a\u5355\u53ea\u80a1\u7968\u7684\u4e70\u5165\u9650\u989d\u4e3a1000\uff0c000\u5143\n",
      " \"\"\"\n",
      "    \n",
      " #\u6570\u636e\u83b7\u53d6\uff08\u901a\u7528\u90e8\u5206\uff09\uff1a\u6295\u8d44\u8005\u8d26\u6237\uff0c\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\n",
      " account = context.get_account('fantasy_account')                                        #\u83b7\u53d6\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff08fantasy_account\uff09\n",
      " current_universe = context.get_universe(asset_type = 'stock',exclude_halt=True)         #\u83b7\u53d6\u5f53\u524d\u9664\u505c\u724c\u5916\u7684\u6240\u6709\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff08universe\uff09   \n",
      " security_position = account.get_positions()                                             #\u5b57\u5178\u578b\u6570\u636e\uff0c\u4e0a\u4e00K\u7ebf\u7ed3\u675f\u540e\u7684\u6709\u6548\u8bc1\u5238\u5934\u5bf8\uff0c\u5373\u6301\u4ed3\u6570\u91cf\u5927\u4e8e0\u7684\u8bc1\u5238\u53ca\u5176\u5934\u5bf8\n",
      " cash = account.cash                                                                     #\u83b7\u53d6\u80a1\u7968\u8d26\u6237\u53ef\u7528\u4e8e\u6295\u8d44\u7684\u73b0\u91d1\u989d\u5ea6\n",
      "    \n",
      " #\u4ea4\u6613\u6267\u884c\u90e8\u5206\uff1a\u5356\u51fa\n",
      " for sec in current_universe:\n",
      "    if sec not in buylist and sec in security_position:                                 #\u4e0d\u5728buylist\u4e2d\uff0c\u4e14\u6709\u6301\u4ed3\uff0c\u5356\u51fa        \n",
      "        order_to(sec,0)                                                                 #\u6267\u884c\u5356\u51fa\u6307\u4ee4\u540e,\u4f1a\u81ea\u52a8\u66f4\u65b0\u80a1\u7968\u8d26\u6237\u4e2d\u7684\u91d1\u989d\n",
      " #\u4ea4\u6613\u6267\u884c\u90e8\u5206\uff1a\u4e70\u5165\n",
      " d = min(len(buylist), int(cash) // Max_Position)                                       #\u53ef\u4ee5\u4e70\u5165\u7684\u80a1\u7968\u6570\u91cf\uff0c\u5982\u679c\u8d44\u91d1\u4e0d\u591f\uff0c\u53ea\u4e70\u5165\u90e8\u5206\n",
      " for sec in buylist[:d]:                                                                #\u4e70\u5165buylist\u4e2d\u524dd\u53ea\u80a1\u7968\uff0cd<=len(buylist)\n",
      "    if sec not in security_position:\n",
      "        order(sec, Max_Position / context.current_price(sec))                           #\u57fa\u4e8e\u4ed3\u4f4d\u7ba1\u7406\u7684\u9700\u8981\uff0c\u6bcf\u53ea\u80a1\u7968\u6700\u5927\u6295\u8d44\u989d\u4e3a100000\u5143\n",
      "\n",
      "          "
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "strategy",
     "collapsed": false,
     "has_detail": true,
     "id": "uqer_2C877B673CEF461E8",
     "input": "#\u52a0\u8f7d\u5e93\u51fd\u6570\nimport datetime                       #\u52a0\u8f7d\u65f6\u95f4\u51fd\u6570\u5e93\n#\u521d\u59cb\u5316\u56de\u6d4b\u73af\u5883\nstart = '20150601'                    # \u56de\u6d4b\u8d77\u59cb\u65f6\u95f4 \u6ce8\uff1a\u652f\u6301\u4e24\u79cd\u65e5\u671f\u8868\u8ff0\u5f62\u5f0f\uff08 '2015-01-01'\uff0c'20150101'\uff09\nend = '20160601'                      # \u56de\u6d4b\u7ed3\u675f\u65f6\u95f4\nbenchmark = 'HS300'                   # \u7b56\u7565\u53c2\u8003\u6807\u51c6\nuniverse =  DynamicUniverse('HS300')  # \u8bc1\u5238\u6c60\uff1a\u53ef\u4f9b\u9009\u62e9\u7684\u80a1\u7968\u7684\u8303\u56f4.\nfreq = 'd'                            # \u7528\u65e5\u7ebf\u56de\u6d4b\u7684\u7b56\u7565\nrefresh_rate = 10                     # \u6bcf10\u65e5\u8c03\u4e00\u6b21\u4ed3\uff0c\u5373\u6bcf\u4e2a\u4ea4\u6613\u65e5\u90fd\u4f1a\u8fd0\u884c\u7b2c\u4e09\u90e8\u5206\u7684handle_data\u51fd\u6570\n\n#\u521d\u59cb\u5316\u6295\u8d44\u8005\uff08\u8d26\u6237\uff09\u53c2\u6570\n#accounts\u4e3a\u5b57\u5178\u7c7b\u578b\uff0c\u4ee3\u8868\u6295\u8d44\u8005\u6240\u6709\u7684\u8d26\u6237\uff0c\u800c\u5b57\u5178\u4e2d\u6bcf\u4e00\u4e2a\u952e\u4ee3\u8868\u4e00\u4e2a\u8d26\u6237\uff0c\u800c\u6bcf\u4e00\u4e2a\u952e\u5bf9\u5e94\u7684\u503c\u4e3a\u8be5\u8d26\u6237\u7684\u521d\u59cb\u60c5\u51b5\uff0c\u5982\u672c\u7a0b\u5e8f\u4e2d\u7684\u952e\u4e3afantasy_account\uff08\u80a1\u7968\u8d26\u6237\uff09\uff0c\u503c\u4e3a\u76f8\u5e94\u914d\u7f6e\naccounts = {\n    'fantasy_account': AccountConfig(account_type='security', capital_base=10000000)  #\u521d\u59cb\u5316\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff1a \u6295\u8d44\u54c1\u79cd\u4e3a\u80a1\u7968\uff0c\u521d\u59cb\u6295\u8d44\u91d1\u989d\u4e3a1\u5343\u4e07\n}\n\n#\u521d\u59cb\u5316\u7b56\u7565\u53c2\u6570:\nMax_Position = 1000000                #\u6bcf\u53ea\u80a1\u7968\u7684\u4e70\u5165\u9650\u989d\u4e3a1,000\uff0c000\u5143\n\n#\u521d\u59cb\u5316\u56de\u6d4b\u73af\u5883\uff0c\u6307\u660e\u521b\u5efa\u8d26\u6237\u65f6\u7684\u5de5\u4f5c\uff0c\u5168\u5c40\u53ea\u8fd0\u884c\u4e00\u6b21\ndef initialize(context):\n    pass\n        \n#handle_data\u51fd\u6570\u662f\u7b56\u7565\u7684\u6838\u5fc3\u51fd\u6570\uff0c\u5305\u542b\u4e86\u6240\u6709\u7b56\u7565\u7b97\u6cd5\u7684\u5185\u5bb9\uff0c\u5305\u62ec\u6570\u636e\u83b7\u53d6\uff0c\u4ea4\u6613\u4fe1\u53f7\u751f\u6210\uff0c\u8ba2\u5355\u59d4\u6258\u7b49\u903b\u8f91\u3002\n#handle_data\u51fd\u6570\u65e0\u8bba\u662f\u56de\u6d4b\u8fd8\u662f\u6a21\u62df\u4ea4\u6613\u573a\u666f\uff0c\u8fd9\u4e2a\u51fd\u6570\u4f1a\u6839\u636e\u56de\u6d4b\u9891\u7387 freq \u7684\u8bbe\u7f6e\u88ab\u8c03\u7528\u3002\u5f53freq='d'\u65f6\uff0c\u6bcf\u5929\u88ab\u8c03\u7528\u4e00\u6b21\uff0c\u5f53freq='m'\u65f6\uff0c\u6bcf\u5206\u949f\u88ab\u8c03\u7528\u4e00\u6b21\u3002\ndef handle_data(context):\n    buylist = stock_sellection_Graham_growth_stock(context)  # \u57fa\u4e8e\u672c\u6770\u660e\u2022\u683c\u96f7\u5384\u59c6\u6210\u957f\u80a1\u601d\u60f3\u7684\u9009\u80a1\u7b56\u7565\n    trading(buylist,context)                                 # \u4ea4\u6613\n    ",
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 3,
       "text": "'{\"information\": 1.07822, \"benchmark_cumulative_return\": {\"1445299200000\": -0.2609319063, \"1461801600000\": -0.3470993611, \"1455753600000\": -0.3691786326, \"1439424000000\": -0.1581065644, \"1462406400000\": -0.3360807961, \"1449446400000\": -0.2382283617, \"1463443200000\": -0.3625008521, \"1446076800000\": -0.2701030608, \"1446422400000\": -0.2819491699, \"1459468800000\": -0.3344333513, \"1440720000000\": -0.3095634426, \"1447718400000\": -0.2236069021, \"1446768000000\": -0.2163794225, \"1464307200000\": -0.3673607625, \"1434585600000\": 0.0185338052, \"1450656000000\": -0.2013838536, \"1459382400000\": -0.3352197867, \"1464048000000\": -0.3671424115, \"1456963200000\": -0.3682029735, \"1449187200000\": -0.2402972218, \"1439510400000\": -0.1585038103, \"1451952000000\": -0.2813670383, \"1444867200000\": -0.279707199, \"1433721600000\": 0.1059570363, \"1451433600000\": -0.2222046632, \"1461196800000\": -0.3470948164, \"1463529600000\": -0.3662169504, \"1461542400000\": -0.3467994125, \"1450828800000\": -0.2012979179, \"1444694400000\": -0.2883362977, \"1433376000000\": 0.0703577692, \"1454284800000\": -0.4007126877, \"1453334400000\": -0.3634676285, \"1445212800000\": -0.2699223067, \"1433894400000\": 0.0967354772, \"1442448000000\": -0.3313132252, \"1436486400000\": -0.1516834923, \"1450742400000\": -0.1991594417, \"1458172800000\": -0.3546139815, \"1441843200000\": -0.306407992, \"1456704000000\": -0.4055839598, \"1453680000000\": -0.353646792, \"1442534400000\": -0.3283645573, \"1438560000000\": -0.2089713954, \"1462320000000\": -0.3370019191, \"1450396800000\": -0.2216390578, \"1450310400000\": -0.2241231359, \"1458777600000\": -0.3427054865, \"1442880000000\": -0.3102360546, \"1449532800000\": -0.2515704951, \"1463961600000\": -0.3622533739, \"1435622400000\": -0.0759853166, \"1438646400000\": -0.1844053602, \"1461628800000\": -0.3432611763, \"1452816000000\": -0.3557447793, \"1445385600000\": -0.2825085781, \"1453852800000\": -0.3946591803, \"1449014400000\": -0.2311328842, \"1461888000000\": -0.3478917872, \"1461283200000\": -0.3441411907, \"1457913600000\": -0.366701578, \"1441756800000\": -0.2977846774, \"1451347200000\": -0.2228863645, \"1436400000000\": -0.1948434463, \"1434412800000\": 0.0462711973, \"1440547200000\": -0.3749642107, \"1436918400000\": -0.1805622176, \"1435017600000\": -0.0113077716, \"1437696000000\": -0.1372803837, \"1456272000000\": -0.3576421812, \"1435795200000\": -0.1513860226, \"1462492800000\": -0.3533435382, \"1435190400000\": -0.0277460683, \"1448582400000\": -0.2652103048, \"1433203200000\": 0.0663192056, \"1439251200000\": -0.159923195, \"1456790400000\": -0.3945885313, \"1435104000000\": 0.0081176162, \"1462233600000\": -0.336159295, \"1449619200000\": -0.2489019445, \"1456444800000\": -0.3910071207, \"1450051200000\": -0.2333294084, \"1437523200000\": -0.1412299131, \"1435536000000\": -0.134125966, \"1447027200000\": -0.2066742687, \"1447286400000\": -0.2159765991, \"1437091200000\": -0.1423999603, \"1453939200000\": -0.4104820867, \"1464134400000\": -0.3680368862, \"1452729600000\": -0.334500282, \"1443571200000\": -0.3383473495, \"1460937600000\": -0.3330786249, \"1460678400000\": -0.3240405055, \"1462752000000\": -0.3667170712, \"1441670400000\": -0.3112703813, \"1452038400000\": -0.2687601093, \"1451865600000\": -0.283373719, \"1452643200000\": -0.3480706821, \"1433462400000\": 0.0805068552, \"1461110400000\": -0.3428759118, \"1445558400000\": -0.2622668014, \"1441065600000\": -0.3054738547, \"1438819200000\": -0.2084307856, \"1463702400000\": -0.3641135921, \"1464652800000\": -0.3452445139, \"1454371200000\": -0.3882590382, \"1438128000000\": -0.1880774578, \"1464566400000\": -0.3664908704, \"1447200000000\": -0.208060188, \"1450137600000\": -0.2368273622, \"1461024000000\": -0.3310438499, \"1452124800000\": -0.3194588531, \"1436832000000\": -0.1505281119, \"1444262400000\": -0.3190254564, \"1433808000000\": 0.098460388, \"1441152000000\": -0.3046994007, \"1438214400000\": -0.2118268975, \"1454025600000\": -0.391408085, \"1451001600000\": -0.2071192337, \"1446508800000\": -0.2841118155, \"1446163200000\": -0.2699435841, \"1457395200000\": -0.3580288917, \"1444608000000\": -0.2877888709, \"1452556800000\": -0.3357110248, \"1445472000000\": -0.2719153534, \"1459296000000\": -0.3355943092, \"1458086400000\": -0.3616728949, \"1445904000000\": -0.2577969067, \"1455667200000\": -0.3671911635, \"1438905600000\": -0.1929183632, \"1437609600000\": -0.12188509, \"1458604800000\": -0.3336287372, \"1449100800000\": -0.2254842661, \"1456876800000\": -0.3696673917, \"1447113600000\": -0.2081444711, \"1437436800000\": -0.1394025405, \"1439769600000\": -0.1576089224, \"1439337600000\": -0.1703641731, \"1449792000000\": -0.2546610808, \"1464220800000\": -0.3670071042, \"1446595200000\": -0.250430608, \"1447977600000\": -0.2203025101, \"1459814400000\": -0.3256350667, \"1448323200000\": -0.2245360816, \"1448409600000\": -0.218810204, \"1450915200000\": -0.2089368972, \"1457568000000\": -0.377555915, \"1447372800000\": -0.2261157694, \"1452211200000\": -0.3055812743, \"1454630400000\": -0.3877518938, \"1435708800000\": -0.1214273172, \"1456185600000\": -0.361811301, \"1441584000000\": -0.3285273393, \"1445817600000\": -0.2585442992, \"1442188800000\": -0.3221964002, \"1438041600000\": -0.2127190998, \"1453766400000\": -0.3925609864, \"1458259200000\": -0.3447481114, \"1453075200000\": -0.3532660721, \"1440979200000\": -0.3045539711, \"1436227200000\": -0.1885682827, \"1453161600000\": -0.3341792626, \"1460073600000\": -0.3419050039, \"1436745600000\": -0.1299401136, \"1443139200000\": -0.3323560216, \"1463097600000\": -0.3647917816, \"1458864000000\": -0.3394072917, \"1451520000000\": -0.2292633701, \"1440028800000\": -0.2229733331, \"1463356800000\": -0.3605829992, \"1442361600000\": -0.3163883053, \"1434672000000\": -0.0420956737, \"1433289600000\": 0.0625429937, \"1458691200000\": -0.3315005898, \"1442793600000\": -0.316595088, \"1457654400000\": -0.3764945268, \"1447891200000\": -0.2201814565, \"1457481600000\": -0.3654172941, \"1456099200000\": -0.3557162718, \"1459123200000\": -0.3452098091, \"1445990400000\": -0.271835615, \"1444780800000\": -0.2963785136, \"1434326400000\": 0.078569171, \"1460332800000\": -0.3327392203, \"1444348800000\": -0.3100117129, \"1447632000000\": -0.2224213616, \"1442275200000\": -0.3488240653, \"1459900800000\": -0.3270724235, \"1457308800000\": -0.358614122, \"1459987200000\": -0.3370372436, \"1454457600000\": -0.3908815224, \"1434499200000\": 0.0615598978, \"1437004800000\": -0.1742416073, \"1455840000000\": -0.3696153346, \"1448496000000\": -0.2233916498, \"1437955200000\": -0.2111412712, \"1454544000000\": -0.3834197855, \"1455494400000\": -0.3912806275, \"1440460800000\": -0.3714038708, \"1450224000000\": -0.2386760122, \"1439856000000\": -0.209761136, \"1453248000000\": -0.34424923, \"1448841600000\": -0.2632643576, \"1457049600000\": -0.3608761307, \"1460505600000\": -0.3262760725, \"1455580800000\": -0.3726210175, \"1448236800000\": -0.2246505248, \"1460592000000\": -0.3232912538, \"1449705600000\": -0.2515572743, \"1436140800000\": -0.1739976409, \"1447804800000\": -0.2324498072, \"1443398400000\": -0.3301247926, \"1463011200000\": -0.361651411, \"1456358400000\": -0.3970558768, \"1446681600000\": -0.2344350039, \"1437350400000\": -0.1405168122, \"1435881600000\": -0.1972622464, \"1460419200000\": -0.3351450061, \"1439942400000\": -0.1972170062, \"1443052800000\": -0.3213975703, \"1463616000000\": -0.3673605559, \"1453420800000\": -0.3568328159, \"1458518400000\": -0.3287438311, \"1436313600000\": -0.243303731, \"1440115200000\": -0.2584874908, \"1459209600000\": -0.3522990892, \"1434067200000\": 0.1021085227, \"1444953600000\": -0.2699464761, \"1443484800000\": -0.3433245952, \"1433116800000\": 0.0486176957, \"1462838400000\": -0.3659946745, \"1439164800000\": -0.1562676235, \"1435276800000\": -0.1042455529, \"1440374400000\": -0.3233528135, \"1442966400000\": -0.3259362547, \"1440633600000\": -0.3377916597, \"1464739200000\": -0.3471063846, \"1461715200000\": -0.3459972773, \"1438732800000\": -0.2011907049, \"1451260800000\": -0.2299601515, \"1441929600000\": -0.3085508064, \"1462924800000\": -0.363165201, \"1433980800000\": 0.0962149053, \"1438300800000\": -0.211561034, \"1452470400000\": -0.3405159859, \"1448928000000\": -0.2580412863, \"1458000000000\": -0.3648238009}, \"benchmark_annualized_return\": -0.35048, \"turnover_rate\": 1.39838, \"max_drawdown\": 0.10826, \"beta\": 0.1454, \"sharpe\": -0.16497, \"alpha\": 0.03762, \"volatility\": 0.11298, \"annualized_return\": 0.01777, \"cumulative_return\": {\"1445299200000\": 0.0303850712, \"1461801600000\": 0.0334009157, \"1455753600000\": 0.001808163, \"1439424000000\": 0.0, \"1462406400000\": 0.0402199457, \"1449446400000\": 0.0717189574, \"1463443200000\": 0.0085172911, \"1446076800000\": 0.0267221742, \"1446422400000\": 0.0256892342, \"1459468800000\": 0.0524258471, \"1440720000000\": 0.0125210925, \"1447718400000\": 0.0650689486, \"1446768000000\": 0.0694880342, \"1464307200000\": 0.0055055258, \"1434585600000\": 0.0, \"1450656000000\": 0.0958181034, \"1459382400000\": 0.0491058471, \"1464048000000\": 0.0051224658, \"1456963200000\": 0.014505583, \"1449187200000\": 0.0727940474, \"1439510400000\": 0.0, \"1451952000000\": 0.0746953064, \"1444867200000\": 0.0245630312, \"1433721600000\": 0.0, \"1451433600000\": 0.0835013764, \"1461196800000\": 0.0344460571, \"1463529600000\": 0.0090709511, \"1461542400000\": 0.0334565257, \"1450828800000\": 0.0896833034, \"1444694400000\": 0.0234953595, \"1433376000000\": 0.0, \"1454284800000\": -0.022448487, \"1453334400000\": 0.012427214, \"1445212800000\": 0.0292232512, \"1433894400000\": 0.0, \"1442448000000\": 0.0184478525, \"1436486400000\": 0.0, \"1450742400000\": 0.0889089234, \"1458172800000\": 0.0476974799, \"1441843200000\": 0.0188920125, \"1456704000000\": -0.012372747, \"1453680000000\": 0.019238773, \"1442534400000\": 0.0172402925, \"1438560000000\": 0.0, \"1462320000000\": 0.0399347557, \"1450396800000\": 0.0760852534, \"1450310400000\": 0.0691964534, \"1458777600000\": 0.0374234499, \"1442880000000\": 0.0179065325, \"1449532800000\": 0.0637000974, \"1463961600000\": 0.0096427711, \"1435622400000\": 0.0, \"1438646400000\": 0.0, \"1461628800000\": 0.0369315157, \"1452816000000\": 0.016823434, \"1445385600000\": 0.0256938312, \"1453852800000\": -0.013424237, \"1449014400000\": 0.0839526574, \"1461888000000\": 0.0290323457, \"1461283200000\": 0.0384701671, \"1457913600000\": 0.0307112399, \"1441756800000\": 0.0180036925, \"1451347200000\": 0.0839872864, \"1436400000000\": 0.0, \"1434412800000\": 0.0, \"1440547200000\": 0.0040681725, \"1436918400000\": 0.0, \"1435017600000\": 0.0, \"1437696000000\": 0.0, \"1456272000000\": 0.007568313, \"1435795200000\": 0.0, \"1462492800000\": 0.0276769857, \"1435190400000\": 0.0, \"1448582400000\": 0.0446638774, \"1433203200000\": 0.0, \"1439251200000\": 0.0, \"1456790400000\": -0.009585007, \"1435104000000\": 0.0, \"1462233600000\": 0.0403512157, \"1449619200000\": 0.0695690574, \"1456444800000\": -0.010369157, \"1450051200000\": 0.0724877034, \"1437523200000\": 0.0, \"1435536000000\": 0.0, \"1447027200000\": 0.0734035342, \"1447286400000\": 0.0644325686, \"1437091200000\": 0.0, \"1453939200000\": -0.022815597, \"1464134400000\": 0.0054449258, \"1452729600000\": 0.035442144, \"1443571200000\": 0.0126973195, \"1460937600000\": 0.0453355771, \"1460678400000\": 0.0562478271, \"1462752000000\": 0.0131505357, \"1441670400000\": 0.0176844525, \"1452038400000\": 0.0772126364, \"1451865600000\": 0.0733478264, \"1452643200000\": 0.032609334, \"1433462400000\": 0.0, \"1461110400000\": 0.0400550471, \"1445558400000\": 0.0275765712, \"1441065600000\": 0.0215153325, \"1438819200000\": 0.0, \"1463702400000\": 0.0092322711, \"1464652800000\": 0.0177648458, \"1454371200000\": -0.014313527, \"1438128000000\": 0.0, \"1464566400000\": 0.0048834458, \"1447200000000\": 0.0724546542, \"1450137600000\": 0.0658012034, \"1461024000000\": 0.0466894271, \"1452124800000\": 0.0707248264, \"1436832000000\": 0.0, \"1444262400000\": 0.0182958395, \"1433808000000\": 0.0, \"1441152000000\": 0.0233891325, \"1438214400000\": 0.0, \"1454025600000\": -0.005959047, \"1451001600000\": 0.0874994764, \"1446508800000\": 0.0227883542, \"1446163200000\": 0.0304478742, \"1457395200000\": 0.041984333, \"1444608000000\": 0.0248791195, \"1452556800000\": 0.040492584, \"1445472000000\": 0.0255859512, \"1459296000000\": 0.0527549771, \"1458086400000\": 0.0525309999, \"1445904000000\": 0.0313109312, \"1455667200000\": 0.002014983, \"1438905600000\": 0.0, \"1437609600000\": 0.0, \"1458604800000\": 0.0487834499, \"1449100800000\": 0.0911700974, \"1456876800000\": 0.009501563, \"1447113600000\": 0.0720033742, \"1437436800000\": 0.0, \"1439769600000\": 0.0, \"1439337600000\": 0.0, \"1449792000000\": 0.0636537734, \"1464220800000\": 0.0068037658, \"1446595200000\": 0.0401092742, \"1447977600000\": 0.0660224286, \"1459814400000\": 0.0563440371, \"1448323200000\": 0.0604402686, \"1448409600000\": 0.0632157986, \"1450915200000\": 0.0878157364, \"1457568000000\": 0.030599103, \"1447372800000\": 0.0597995786, \"1452211200000\": 0.068713144, \"1454630400000\": -0.009493137, \"1435708800000\": 0.0, \"1456185600000\": 0.003590483, \"1441584000000\": 0.0150472525, \"1445817600000\": 0.0307208112, \"1442188800000\": 0.0215153325, \"1438041600000\": 0.0, \"1453766400000\": -0.015303637, \"1458259200000\": 0.0471173899, \"1453075200000\": 0.015229004, \"1440979200000\": 0.0179065325, \"1436227200000\": 0.0, \"1453161600000\": 0.030012004, \"1460073600000\": 0.0370237371, \"1436745600000\": 0.0, \"1443139200000\": 0.0144562995, \"1463097600000\": 0.0085662111, \"1458864000000\": 0.0407331171, \"1451520000000\": 0.0826991164, \"1440028800000\": 0.0, \"1463356800000\": 0.0089767111, \"1442361600000\": 0.0211960925, \"1434672000000\": 0.0, \"1433289600000\": 0.0, \"1458691200000\": 0.0462032699, \"1442793600000\": 0.0169071725, \"1457654400000\": 0.0302918199, \"1447891200000\": 0.0666453686, \"1457481600000\": 0.044960423, \"1456099200000\": 0.011615433, \"1459123200000\": 0.0358384071, \"1445990400000\": 0.0262795312, \"1444780800000\": 0.0199730995, \"1434326400000\": 0.0, \"1460332800000\": 0.0458845971, \"1444348800000\": 0.0189055195, \"1447632000000\": 0.0625540486, \"1442275200000\": 0.0203216525, \"1459900800000\": 0.0508617871, \"1457308800000\": 0.039195313, \"1459987200000\": 0.0403940171, \"1454457600000\": -0.022241847, \"1434499200000\": 0.0, \"1437004800000\": 0.0, \"1455840000000\": -0.002251617, \"1448496000000\": 0.0619103574, \"1437955200000\": 0.0, \"1454544000000\": -0.013165017, \"1455494400000\": -0.017079217, \"1440460800000\": -0.0014144275, \"1450224000000\": 0.0650311134, \"1439856000000\": 0.0, \"1453248000000\": 0.023402004, \"1448841600000\": 0.0534382174, \"1457049600000\": 0.046086243, \"1460505600000\": 0.0542143471, \"1455580800000\": -0.000924677, \"1448236800000\": 0.0627028286, \"1460592000000\": 0.0563026571, \"1449705600000\": 0.0654960334, \"1436140800000\": 0.0, \"1447804800000\": 0.0659291986, \"1443398400000\": 0.0134281395, \"1463011200000\": 0.0090374111, \"1456358400000\": -0.020037527, \"1446681600000\": 0.0539737542, \"1437350400000\": 0.0, \"1435881600000\": 0.0, \"1460419200000\": 0.0423454371, \"1439942400000\": 0.0, \"1443052800000\": 0.0148388795, \"1463616000000\": 0.0084565911, \"1453420800000\": 0.019020203, \"1458518400000\": 0.0513362499, \"1436313600000\": 0.0, \"1440115200000\": 0.0, \"1459209600000\": 0.0325936271, \"1434067200000\": 0.0, \"1444953600000\": 0.0262795312, \"1443484800000\": 0.0092077795, \"1433116800000\": 0.0, \"1462838400000\": 0.0097641711, \"1439164800000\": 0.0, \"1435276800000\": 0.0, \"1440374400000\": 0.0, \"1442966400000\": 0.0151582925, \"1440633600000\": 0.0121879725, \"1464739200000\": 0.0175511858, \"1461715200000\": 0.0336375757, \"1438732800000\": 0.0, \"1451260800000\": 0.0819260664, \"1441929600000\": 0.0182257725, \"1462924800000\": 0.0100351111, \"1433980800000\": 0.0, \"1438300800000\": 0.0, \"1452470400000\": 0.040029334, \"1448928000000\": 0.0501133574, \"1458000000000\": 0.0404198699}}'"
      }
     ],
     "trading_days": ""
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "12E5750215274A5A8F60B76553DF0771",
     "input": [
      "#\u6a21\u5757\u590d\u7528\uff1a \u4e0d\u540c\u6765\u6e90\u56e0\u5b50\u7684\u5408\u5e76\n",
      "\n",
      "universe = set_universe('HS300')\n",
      "    #\u6570\u636e\u83b7\u53d6\uff08\u7b56\u7565\u9700\u8981\u6570\u636e\uff09: EGRO\u6570\u636e\uff085\u5e74\u6536\u76ca\u589e\u957f\u7387\uff09\uff0c\u6536\u76d8\u4ef7\uff0cDilutedEPS\uff08\u7a00\u91ca\u6bcf\u80a1\u6536\u76ca\uff09\n",
      "GGV_EPS_EGRO = DataAPI.MktStockFactorsOneDayGet(tradeDate=u\"20150227\",secID=universe,field=['secID','DilutedEPS','EGRO'],pandas=\"1\")    #\u83b7\u53d65\u5e74\u589e\u957f\u7387\u548c\u7a00\u91ca\u6bcf\u80a1\u6536\u76ca\n",
      "GGV_closePrice = DataAPI.MktEqudGet(tradeDate=u\"20150227\",secID=universe,isOpen=\"\",field=u\"secID,closePrice,negMarketValue\",pandas=\"1\") #\u83b7\u53d6\u6536\u76d8\u4ef7\u548c\u6d41\u52a8\u80a1\u603b\u5e02\u503c\u6570\u636e\n",
      "    #\u6570\u636e\u5904\u7406\u90e8\u5206\uff08\u6570\u636e\u7ed3\u6784\u90e8\u5206\uff09\uff1a \u8bbe\u5b9a\u7d22\u5f15\n",
      "GGV_EPS_EGRO = GGV_EPS_EGRO.set_index(['secID'])                                                 #\u8bbe\u7f6eEPS\u548cEGRO\u7684\u7d22\u5f15\n",
      "GGV_closePrice = GGV_closePrice.set_index(['secID'])                                             #\u8bbe\u7f6e\u6536\u76d8\u4ef7\u548c\u6d41\u901a\u80a1\u5e02\u503c\u6570\u636e\u7684\u7d22\u5f15\n",
      "    #\u6570\u636e\u5904\u7406\u90e8\u5206\uff08\u7b56\u7565\u8ba1\u7b97\u90e8\u5206\uff09\uff1a \u8ba1\u7b97\u80a1\u7968\u7684\u6210\u957f\u4ef7\u503c\n",
      "GGV_closePrice['Maketable_Volume'] = GGV_closePrice['negMarketValue'] / GGV_closePrice['closePrice']                #\u8ba1\u7b97\u6d41\u52a8\u80a1\u7684\u6570\u91cf\n",
      "GGV_EPS_EGRO['Value'] = GGV_closePrice['Maketable_Volume']*GGV_EPS_EGRO['DilutedEPS']*(8.5+2*GGV_EPS_EGRO['EGRO'])  #\u8ba1\u7b97\u80a1\u7968\u7684\u6210\u957f\u4ef7\u503c\n",
      "GGV_EPS_EGRO['Maketable_Volume'] = GGV_closePrice['Maketable_Volume'] \n",
      "GGV_EPS_EGRO"
     ],
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "html": [
        "<div style=\"max-width:1500px;overflow:auto;\">\n",
        "<table border=\"1\" class=\"dataframe\">\n",
        "  <thead>\n",
        "    <tr style=\"text-align: right;\">\n",
        "      <th></th>\n",
        "      <th>DilutedEPS</th>\n",
        "      <th>EGRO</th>\n",
        "      <th>Value</th>\n",
        "      <th>Maketable_Volume</th>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>secID</th>\n",
        "      <th></th>\n",
        "      <th></th>\n",
        "      <th></th>\n",
        "      <th></th>\n",
        "    </tr>\n",
        "  </thead>\n",
        "  <tbody>\n",
        "    <tr>\n",
        "      <th>000001.XSHE</th>\n",
        "      <td>1.3700</td>\n",
        "      <td>0.1809</td>\n",
        "      <td>1.194242e+11</td>\n",
        "      <td>9.836712e+09</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>000002.XSHE</th>\n",
        "      <td>0.5900</td>\n",
        "      <td>0.1780</td>\n",
        "      <td>5.071778e+10</td>\n",
        "      <td>9.706677e+09</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>000009.XSHE</th>\n",
        "      <td>0.1731</td>\n",
        "      <td>0.2599</td>\n",
        "      <td>2.325861e+09</td>\n",
        "      <td>1.489669e+09</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>000060.XSHE</th>\n",
        "      <td>0.2000</td>\n",
        "      <td>-0.2905</td>\n",
        "      <td>3.263803e+09</td>\n",
        "      <td>2.060742e+09</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>000063.XSHE</th>\n",
        "      <td>0.5300</td>\n",
        "      <td>0.5522</td>\n",
        "      <td>1.425896e+10</td>\n",
        "      <td>2.801185e+09</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>000069.XSHE</th>\n",
        "      <td>0.3870</td>\n",
        "      <td>0.1178</td>\n",
        "      <td>1.052224e+10</td>\n",
        "      <td>3.112464e+09</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>000100.XSHE</th>\n",
        "      <td>0.2450</td>\n",
        "      <td>0.2286</td>\n",
        "      <td>1.794551e+10</td>\n",
        "      <td>8.177444e+09</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>000157.XSHE</th>\n",
        "      <td>0.1300</td>\n",
        "      <td>-0.5661</td>\n",
        "      <td>5.996869e+09</td>\n",
        "      <td>6.260995e+09</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>000402.XSHE</th>\n",
        "      <td>0.1900</td>\n",
        "      <td>0.0304</td>\n",
        "      <td>4.856858e+09</td>\n",
        "      <td>2.985984e+09</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>000423.XSHE</th>\n",
        "      <td>1.4115</td>\n",
        "      <td>0.1506</td>\n",
        "      <td>8.121089e+09</td>\n",
        "      <td>6.537196e+08</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>000425.XSHE</th>\n",
        "      <td>0.3700</td>\n",
        "      <td>-0.5782</td>\n",
        "      <td>6.402927e+09</td>\n",
        "      <td>2.356502e+09</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>000538.XSHE</th>\n",
        "      <td>1.8700</td>\n",
        "      <td>0.1931</td>\n",
        "      <td>1.730457e+10</td>\n",
        "      <td>1.041365e+09</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>000568.XSHE</th>\n",
        "      <td>0.8890</td>\n",
        "      <td>-0.2407</td>\n",
        "      <td>9.983243e+09</td>\n",
        "      <td>1.400462e+09</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>000623.XSHE</th>\n",
        "      <td>1.0220</td>\n",
        "      <td>0.1300</td>\n",
        "      <td>7.064060e+09</td>\n",
        "      <td>7.890407e+08</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>000625.XSHE</th>\n",
        "      <td>1.1700</td>\n",
        "      <td>0.5213</td>\n",
        "      <td>3.782111e+10</td>\n",
        "      <td>3.387518e+09</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>000630.XSHE</th>\n",
        "      <td>0.2100</td>\n",
        "      <td>-1.0071</td>\n",
        "      <td>1.936110e+09</td>\n",
        "      <td>1.421501e+09</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>000651.XSHE</th>\n",
        "      <td>3.2700</td>\n",
        "      <td>0.2122</td>\n",
        "      <td>8.715350e+10</td>\n",
        "      <td>2.986469e+09</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>000686.XSHE</th>\n",
        "      <td>0.3100</td>\n",
        "      <td>0.7776</td>\n",
        "      <td>5.266303e+09</td>\n",
        "      <td>1.689482e+09</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>000709.XSHE</th>\n",
        "      <td>0.0470</td>\n",
        "      <td>-0.2675</td>\n",
        "      <td>3.974486e+09</td>\n",
        "      <td>1.061689e+10</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>000728.XSHE</th>\n",
        "      <td>0.4800</td>\n",
        "      <td>0.4670</td>\n",
        "      <td>8.894073e+09</td>\n",
        "      <td>1.964100e+09</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>000768.XSHE</th>\n",
        "      <td>0.0175</td>\n",
        "      <td>0.0529</td>\n",
        "      <td>3.523743e+08</td>\n",
        "      <td>2.339779e+09</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>000783.XSHE</th>\n",
        "      <td>0.2600</td>\n",
        "      <td>0.4876</td>\n",
        "      <td>1.168307e+10</td>\n",
        "      <td>4.742367e+09</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>000792.XSHE</th>\n",
        "      <td>0.4105</td>\n",
        "      <td>-0.3506</td>\n",
        "      <td>3.436823e+09</td>\n",
        "      <td>1.073535e+09</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>000858.XSHE</th>\n",
        "      <td>1.2400</td>\n",
        "      <td>-0.0566</td>\n",
        "      <td>3.947306e+10</td>\n",
        "      <td>3.795621e+09</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>000876.XSHE</th>\n",
        "      <td>0.8900</td>\n",
        "      <td>-0.0129</td>\n",
        "      <td>1.303496e+10</td>\n",
        "      <td>1.728308e+09</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>000895.XSHE</th>\n",
        "      <td>1.4371</td>\n",
        "      <td>0.2045</td>\n",
        "      <td>1.551256e+10</td>\n",
        "      <td>1.211623e+09</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>600000.XSHG</th>\n",
        "      <td>1.8660</td>\n",
        "      <td>0.1499</td>\n",
        "      <td>2.450384e+11</td>\n",
        "      <td>1.492278e+10</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>600009.XSHG</th>\n",
        "      <td>0.8200</td>\n",
        "      <td>0.1297</td>\n",
        "      <td>7.854122e+09</td>\n",
        "      <td>1.093476e+09</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>600010.XSHG</th>\n",
        "      <td>0.0035</td>\n",
        "      <td>2.8490</td>\n",
        "      <td>7.822684e+08</td>\n",
        "      <td>1.574202e+10</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>600015.XSHG</th>\n",
        "      <td>1.2500</td>\n",
        "      <td>0.1657</td>\n",
        "      <td>7.161920e+10</td>\n",
        "      <td>6.487687e+09</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>...</th>\n",
        "      <td>...</td>\n",
        "      <td>...</td>\n",
        "      <td>...</td>\n",
        "      <td>...</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>601099.XSHG</th>\n",
        "      <td>0.1140</td>\n",
        "      <td>0.6113</td>\n",
        "      <td>2.749291e+09</td>\n",
        "      <td>2.480467e+09</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>601788.XSHG</th>\n",
        "      <td>0.2600</td>\n",
        "      <td>0.5238</td>\n",
        "      <td>8.484761e+09</td>\n",
        "      <td>3.418000e+09</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>002299.XSHE</th>\n",
        "      <td>0.1388</td>\n",
        "      <td>3.2815</td>\n",
        "      <td>1.879821e+09</td>\n",
        "      <td>8.991156e+08</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>002310.XSHE</th>\n",
        "      <td>0.4100</td>\n",
        "      <td>0.0377</td>\n",
        "      <td>1.946062e+09</td>\n",
        "      <td>5.535009e+08</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>601117.XSHG</th>\n",
        "      <td>0.5200</td>\n",
        "      <td>0.0291</td>\n",
        "      <td>2.195315e+10</td>\n",
        "      <td>4.933000e+09</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>300033.XSHE</th>\n",
        "      <td>0.0800</td>\n",
        "      <td>0.8097</td>\n",
        "      <td>1.060505e+08</td>\n",
        "      <td>1.309990e+08</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>601877.XSHG</th>\n",
        "      <td>1.3100</td>\n",
        "      <td>0.1434</td>\n",
        "      <td>1.164270e+10</td>\n",
        "      <td>1.011466e+09</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>002352.XSHE</th>\n",
        "      <td>0.3400</td>\n",
        "      <td>-0.1573</td>\n",
        "      <td>1.364367e+08</td>\n",
        "      <td>4.902441e+07</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>300059.XSHE</th>\n",
        "      <td>0.1370</td>\n",
        "      <td>0.8348</td>\n",
        "      <td>1.276237e+09</td>\n",
        "      <td>9.160242e+08</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>002411.XSHE</th>\n",
        "      <td>0.0020</td>\n",
        "      <td>0.5835</td>\n",
        "      <td>4.948081e+06</td>\n",
        "      <td>2.559264e+08</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>002424.XSHE</th>\n",
        "      <td>0.3700</td>\n",
        "      <td>0.1727</td>\n",
        "      <td>7.391536e+08</td>\n",
        "      <td>2.258476e+08</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>002426.XSHE</th>\n",
        "      <td>0.1445</td>\n",
        "      <td>0.3553</td>\n",
        "      <td>5.003676e+08</td>\n",
        "      <td>3.759529e+08</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>300072.XSHE</th>\n",
        "      <td>0.5500</td>\n",
        "      <td>0.4896</td>\n",
        "      <td>2.390686e+09</td>\n",
        "      <td>4.585516e+08</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>002466.XSHE</th>\n",
        "      <td>0.0880</td>\n",
        "      <td>1.0200</td>\n",
        "      <td>4.942105e+07</td>\n",
        "      <td>5.328300e+07</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>601718.XSHG</th>\n",
        "      <td>0.1800</td>\n",
        "      <td>0.1390</td>\n",
        "      <td>6.094214e+09</td>\n",
        "      <td>3.857000e+09</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>300104.XSHE</th>\n",
        "      <td>0.2600</td>\n",
        "      <td>0.0619</td>\n",
        "      <td>1.068850e+09</td>\n",
        "      <td>4.766996e+08</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>002508.XSHE</th>\n",
        "      <td>1.0400</td>\n",
        "      <td>0.3571</td>\n",
        "      <td>3.012583e+09</td>\n",
        "      <td>3.143750e+08</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>300144.XSHE</th>\n",
        "      <td>0.6500</td>\n",
        "      <td>0.2656</td>\n",
        "      <td>2.971194e+09</td>\n",
        "      <td>5.061418e+08</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>300168.XSHE</th>\n",
        "      <td>0.1800</td>\n",
        "      <td>0.2596</td>\n",
        "      <td>7.942804e+08</td>\n",
        "      <td>4.892528e+08</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>002558.XSHE</th>\n",
        "      <td>0.0900</td>\n",
        "      <td>-1.4013</td>\n",
        "      <td>1.664520e+07</td>\n",
        "      <td>3.246160e+07</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>002555.XSHE</th>\n",
        "      <td>0.0200</td>\n",
        "      <td>0.8712</td>\n",
        "      <td>1.206555e+07</td>\n",
        "      <td>5.890000e+07</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>601992.XSHG</th>\n",
        "      <td>0.3800</td>\n",
        "      <td>-0.1273</td>\n",
        "      <td>9.748808e+09</td>\n",
        "      <td>3.111403e+09</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>002602.XSHE</th>\n",
        "      <td>0.3200</td>\n",
        "      <td>0.3489</td>\n",
        "      <td>3.708553e+08</td>\n",
        "      <td>1.260000e+08</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>300315.XSHE</th>\n",
        "      <td>0.1700</td>\n",
        "      <td>0.5070</td>\n",
        "      <td>9.533373e+08</td>\n",
        "      <td>5.894331e+08</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>601608.XSHG</th>\n",
        "      <td>0.1300</td>\n",
        "      <td>-0.3878</td>\n",
        "      <td>7.558231e+08</td>\n",
        "      <td>7.526830e+08</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>002714.XSHE</th>\n",
        "      <td>0.0100</td>\n",
        "      <td>0.0685</td>\n",
        "      <td>6.193722e+06</td>\n",
        "      <td>7.171150e+07</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>002739.XSHE</th>\n",
        "      <td>0.8400</td>\n",
        "      <td>0.3300</td>\n",
        "      <td>4.616640e+08</td>\n",
        "      <td>6.000000e+07</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>601198.XSHG</th>\n",
        "      <td>0.5190</td>\n",
        "      <td>0.4655</td>\n",
        "      <td>2.447345e+09</td>\n",
        "      <td>5.000000e+08</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>601021.XSHG</th>\n",
        "      <td>0.9000</td>\n",
        "      <td>0.2405</td>\n",
        "      <td>8.082900e+08</td>\n",
        "      <td>1.000000e+08</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>002736.XSHE</th>\n",
        "      <td>0.4000</td>\n",
        "      <td>0.5545</td>\n",
        "      <td>4.612320e+09</td>\n",
        "      <td>1.200000e+09</td>\n",
        "    </tr>\n",
        "  </tbody>\n",
        "</table>\n",
        "<p>276 rows \u00d7 4 columns</p>\n",
        "</div>"
       ],
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 4,
       "text": [
        "             DilutedEPS    EGRO         Value  Maketable_Volume\n",
        "secID                                                          \n",
        "000001.XSHE      1.3700  0.1809  1.194242e+11      9.836712e+09\n",
        "000002.XSHE      0.5900  0.1780  5.071778e+10      9.706677e+09\n",
        "000009.XSHE      0.1731  0.2599  2.325861e+09      1.489669e+09\n",
        "000060.XSHE      0.2000 -0.2905  3.263803e+09      2.060742e+09\n",
        "000063.XSHE      0.5300  0.5522  1.425896e+10      2.801185e+09\n",
        "000069.XSHE      0.3870  0.1178  1.052224e+10      3.112464e+09\n",
        "000100.XSHE      0.2450  0.2286  1.794551e+10      8.177444e+09\n",
        "000157.XSHE      0.1300 -0.5661  5.996869e+09      6.260995e+09\n",
        "000402.XSHE      0.1900  0.0304  4.856858e+09      2.985984e+09\n",
        "000423.XSHE      1.4115  0.1506  8.121089e+09      6.537196e+08\n",
        "000425.XSHE      0.3700 -0.5782  6.402927e+09      2.356502e+09\n",
        "000538.XSHE      1.8700  0.1931  1.730457e+10      1.041365e+09\n",
        "000568.XSHE      0.8890 -0.2407  9.983243e+09      1.400462e+09\n",
        "000623.XSHE      1.0220  0.1300  7.064060e+09      7.890407e+08\n",
        "000625.XSHE      1.1700  0.5213  3.782111e+10      3.387518e+09\n",
        "000630.XSHE      0.2100 -1.0071  1.936110e+09      1.421501e+09\n",
        "000651.XSHE      3.2700  0.2122  8.715350e+10      2.986469e+09\n",
        "000686.XSHE      0.3100  0.7776  5.266303e+09      1.689482e+09\n",
        "000709.XSHE      0.0470 -0.2675  3.974486e+09      1.061689e+10\n",
        "000728.XSHE      0.4800  0.4670  8.894073e+09      1.964100e+09\n",
        "000768.XSHE      0.0175  0.0529  3.523743e+08      2.339779e+09\n",
        "000783.XSHE      0.2600  0.4876  1.168307e+10      4.742367e+09\n",
        "000792.XSHE      0.4105 -0.3506  3.436823e+09      1.073535e+09\n",
        "000858.XSHE      1.2400 -0.0566  3.947306e+10      3.795621e+09\n",
        "000876.XSHE      0.8900 -0.0129  1.303496e+10      1.728308e+09\n",
        "000895.XSHE      1.4371  0.2045  1.551256e+10      1.211623e+09\n",
        "600000.XSHG      1.8660  0.1499  2.450384e+11      1.492278e+10\n",
        "600009.XSHG      0.8200  0.1297  7.854122e+09      1.093476e+09\n",
        "600010.XSHG      0.0035  2.8490  7.822684e+08      1.574202e+10\n",
        "600015.XSHG      1.2500  0.1657  7.161920e+10      6.487687e+09\n",
        "...                 ...     ...           ...               ...\n",
        "601099.XSHG      0.1140  0.6113  2.749291e+09      2.480467e+09\n",
        "601788.XSHG      0.2600  0.5238  8.484761e+09      3.418000e+09\n",
        "002299.XSHE      0.1388  3.2815  1.879821e+09      8.991156e+08\n",
        "002310.XSHE      0.4100  0.0377  1.946062e+09      5.535009e+08\n",
        "601117.XSHG      0.5200  0.0291  2.195315e+10      4.933000e+09\n",
        "300033.XSHE      0.0800  0.8097  1.060505e+08      1.309990e+08\n",
        "601877.XSHG      1.3100  0.1434  1.164270e+10      1.011466e+09\n",
        "002352.XSHE      0.3400 -0.1573  1.364367e+08      4.902441e+07\n",
        "300059.XSHE      0.1370  0.8348  1.276237e+09      9.160242e+08\n",
        "002411.XSHE      0.0020  0.5835  4.948081e+06      2.559264e+08\n",
        "002424.XSHE      0.3700  0.1727  7.391536e+08      2.258476e+08\n",
        "002426.XSHE      0.1445  0.3553  5.003676e+08      3.759529e+08\n",
        "300072.XSHE      0.5500  0.4896  2.390686e+09      4.585516e+08\n",
        "002466.XSHE      0.0880  1.0200  4.942105e+07      5.328300e+07\n",
        "601718.XSHG      0.1800  0.1390  6.094214e+09      3.857000e+09\n",
        "300104.XSHE      0.2600  0.0619  1.068850e+09      4.766996e+08\n",
        "002508.XSHE      1.0400  0.3571  3.012583e+09      3.143750e+08\n",
        "300144.XSHE      0.6500  0.2656  2.971194e+09      5.061418e+08\n",
        "300168.XSHE      0.1800  0.2596  7.942804e+08      4.892528e+08\n",
        "002558.XSHE      0.0900 -1.4013  1.664520e+07      3.246160e+07\n",
        "002555.XSHE      0.0200  0.8712  1.206555e+07      5.890000e+07\n",
        "601992.XSHG      0.3800 -0.1273  9.748808e+09      3.111403e+09\n",
        "002602.XSHE      0.3200  0.3489  3.708553e+08      1.260000e+08\n",
        "300315.XSHE      0.1700  0.5070  9.533373e+08      5.894331e+08\n",
        "601608.XSHG      0.1300 -0.3878  7.558231e+08      7.526830e+08\n",
        "002714.XSHE      0.0100  0.0685  6.193722e+06      7.171150e+07\n",
        "002739.XSHE      0.8400  0.3300  4.616640e+08      6.000000e+07\n",
        "601198.XSHG      0.5190  0.4655  2.447345e+09      5.000000e+08\n",
        "601021.XSHG      0.9000  0.2405  8.082900e+08      1.000000e+08\n",
        "002736.XSHE      0.4000  0.5545  4.612320e+09      1.200000e+09\n",
        "\n",
        "[276 rows x 4 columns]"
       ]
      }
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "BAC2D525C13046CD93253503874B795D",
     "input": [
      "    #\u6570\u636e\u83b7\u53d6\uff08\u7b56\u7565\u9700\u8981\u6570\u636e\uff09: EGRO\u6570\u636e\uff085\u5e74\u6536\u76ca\u589e\u957f\u7387\uff09\uff0c\u6536\u76d8\u4ef7\uff0cDilutedEPS\uff08\u7a00\u91ca\u6bcf\u80a1\u6536\u76ca\uff09\n",
      "GGV_EPS_EGRO = DataAPI.MktStockFactorsOneDayGet(tradeDate=u\"20150923\",ticker=u\"000651\",field=['secID','tradeDate','DilutedEPS','EGRO'],pandas=\"1\")    #\u83b7\u53d65\u5e74\u589e\u957f\u7387\u548c\u7a00\u91ca\u6bcf\u80a1\u6536\u76ca \n",
      "GGV_closePrice = DataAPI.MktEqudGet(tradeDate=u\"20150923\",ticker=u\"000651\",isOpen=\"\",field=u\"secID,closePrice,negMarketValue\",pandas=\"1\") #\u83b7\u53d6\u6536\u76d8\u4ef7\u548c\u6d41\u52a8\u80a1\u603b\u5e02\u503c\u6570\u636e\n",
      "GGV_closePrice['Maketable_Volume'] = GGV_closePrice['negMarketValue'] / GGV_closePrice['closePrice']                #\u8ba1\u7b97\u6d41\u52a8\u80a1\u7684\u6570\u91cf\n",
      "GGV_EPS_EGRO['negMarketValue']= GGV_closePrice['negMarketValue'] \n",
      "GGV_EPS_EGRO['Value'] = GGV_closePrice['Maketable_Volume']*GGV_EPS_EGRO['DilutedEPS']*(8.5+2*GGV_EPS_EGRO['EGRO'])  #\u8ba1\u7b97\u80a1\u7968\u7684\u6210\u957f\u4ef7\u503c\n",
      "GGV_EPS_EGRO['under_value'] = GGV_EPS_EGRO['Value'] - GGV_closePrice['negMarketValue'] \n",
      "\n",
      "GGV_EPS_EGRO\n",
      "\n",
      "\n",
      "\n"
     ],
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "html": [
        "<div style=\"max-width:1500px;overflow:auto;\">\n",
        "<table border=\"1\" class=\"dataframe\">\n",
        "  <thead>\n",
        "    <tr style=\"text-align: right;\">\n",
        "      <th></th>\n",
        "      <th>secID</th>\n",
        "      <th>tradeDate</th>\n",
        "      <th>DilutedEPS</th>\n",
        "      <th>EGRO</th>\n",
        "      <th>negMarketValue</th>\n",
        "      <th>Value</th>\n",
        "      <th>under_value</th>\n",
        "    </tr>\n",
        "  </thead>\n",
        "  <tbody>\n",
        "    <tr>\n",
        "      <th>0</th>\n",
        "      <td>000651.XSHE</td>\n",
        "      <td>2015-09-23</td>\n",
        "      <td>1.9</td>\n",
        "      <td>0.2122</td>\n",
        "      <td>98258835675</td>\n",
        "      <td>1.012834e+11</td>\n",
        "      <td>3.024580e+09</td>\n",
        "    </tr>\n",
        "  </tbody>\n",
        "</table>\n",
        "</div>"
       ],
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 7,
       "text": [
        "         secID   tradeDate  DilutedEPS    EGRO  negMarketValue         Value  \\\n",
        "0  000651.XSHE  2015-09-23         1.9  0.2122     98258835675  1.012834e+11   \n",
        "\n",
        "    under_value  \n",
        "0  3.024580e+09  "
       ]
      }
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "9086CE19CD37459395841E31B59CD494",
     "input": [
      "GGV_EPS_EGRO = DataAPI.MktStockFactorsOneDayGet(tradeDate=u\"20151015\",ticker=u\"000651\",field=['secID','tradeDate','DilutedEPS','EGRO'],pandas=\"1\")    #\u83b7\u53d65\u5e74\u589e\u957f\u7387\u548c\u7a00\u91ca\u6bcf\u80a1\u6536\u76ca \n",
      "GGV_closePrice = DataAPI.MktEqudGet(tradeDate=u\"20151015\",ticker=u\"000651\",isOpen=\"\",field=u\"secID,closePrice,negMarketValue\",pandas=\"1\") #\u83b7\u53d6\u6536\u76d8\u4ef7\u548c\u6d41\u52a8\u80a1\u603b\u5e02\u503c\u6570\u636e\n",
      "GGV_closePrice['Maketable_Volume'] = GGV_closePrice['negMarketValue'] / GGV_closePrice['closePrice']                #\u8ba1\u7b97\u6d41\u52a8\u80a1\u7684\u6570\u91cf\n",
      "GGV_EPS_EGRO['negMarketValue']= GGV_closePrice['negMarketValue'] \n",
      "GGV_EPS_EGRO['Value'] = GGV_closePrice['Maketable_Volume']*GGV_EPS_EGRO['DilutedEPS']*(8.5+2*GGV_EPS_EGRO['EGRO'])  #\u8ba1\u7b97\u80a1\u7968\u7684\u6210\u957f\u4ef7\u503c\n",
      "GGV_EPS_EGRO['under_value'] = GGV_EPS_EGRO['Value'] - GGV_closePrice['negMarketValue'] \n",
      "\n",
      "GGV_EPS_EGRO\n"
     ],
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "html": [
        "<div style=\"max-width:1500px;overflow:auto;\">\n",
        "<table border=\"1\" class=\"dataframe\">\n",
        "  <thead>\n",
        "    <tr style=\"text-align: right;\">\n",
        "      <th></th>\n",
        "      <th>secID</th>\n",
        "      <th>tradeDate</th>\n",
        "      <th>DilutedEPS</th>\n",
        "      <th>EGRO</th>\n",
        "      <th>negMarketValue</th>\n",
        "      <th>Value</th>\n",
        "      <th>under_value</th>\n",
        "    </tr>\n",
        "  </thead>\n",
        "  <tbody>\n",
        "    <tr>\n",
        "      <th>0</th>\n",
        "      <td>000651.XSHE</td>\n",
        "      <td>2015-10-15</td>\n",
        "      <td>1.9</td>\n",
        "      <td>0.2122</td>\n",
        "      <td>104232017175</td>\n",
        "      <td>1.012834e+11</td>\n",
        "      <td>-2.948601e+09</td>\n",
        "    </tr>\n",
        "  </tbody>\n",
        "</table>\n",
        "</div>"
       ],
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 6,
       "text": [
        "         secID   tradeDate  DilutedEPS    EGRO  negMarketValue         Value  \\\n",
        "0  000651.XSHE  2015-10-15         1.9  0.2122    104232017175  1.012834e+11   \n",
        "\n",
        "    under_value  \n",
        "0 -2.948601e+09  "
       ]
      }
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "AEAD0358E1B743DB803F9F5CAA83DFE3",
     "input": [
      "#3. \u6a21\u5757\u590d\u7528\uff1a\u4e0d\u540c\u6765\u6e90\u56e0\u5b50\u7684\u5408\u5e76"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    }
   ],
   "metadata": {}
  }
 ]
}






aqf13.3.2.nb

{
 "metadata": {
  "signature": "sha256:a062f2686a13e98ebc8f0f21c39799fdfcbe82f6427ed3f0d0272e95b6c9fe63"
 },
 "nbformat": 3,
 "nbformat_minor": 0,
 "worksheets": [
  {
   "cells": [
    {
     "cell_type": "markdown",
     "id": "uqer_B0F967604A274EFC8",
     "metadata": {},
     "source": [
      "## 1.\u57fa\u672c\u601d\u60f3\n",
      "---\n",
      "- \u672c\u6770\u660e.\u683c\u96f7\u5384\u59c6\u5728\u300a\u806a\u660e\u7684\u6295\u8d44\u8005\u300b\u201c\u79ef\u6781\u578b\u6295\u8d44\u8005\u201d\u7684\u516d\u6761\u9009\u80a1\u6807\u51c6\uff0c\u518d\u52a0\u5165\u5bf9PE \u7684\u9650\u5236\uff08\u4e66\u4e2d\u7684\u57fa\u7840\u51c6\u5219\uff09\u4e4b\u540e\uff0c\u6784\u6210\u4e86\u672c\u6770\u660e\u00b7\u683c\u96f7\u5384\u59c6\u5bf9\u79ef\u6781\u6295\u8d44\u8005\u7684\u5efa\u8bae\u3002\n",
      "   * \u80a1\u7968\u7684\u5e02\u76c8\u7387\u4f4e\u4e8e\u5e02\u573a\u6c34\u5e73\n",
      "   * \u80a1\u7968\u7684\u5e02\u51c0\u7387\u5c0f\u4e8e1.2\n",
      "   * \u4f01\u4e1a\u7684\u6d41\u52a8\u6bd4\u7387\u8981\u5927\u4e8e1.5\n",
      "   * \u4f01\u4e1a\u603b\u501f\u6b3e\u4e0d\u8d85\u8fc7\u6d41\u52a8\u8d44\u4ea7\u76841.1\u500d\n",
      "   * \u6700\u8fd15\u5e74\u51c0\u5229\u6da6\u5747\u5927\u4e8e\u96f6\n",
      "   * \u5229\u6da6\u589e\u957f\u5904\u4e8e\u8f83\u9ad8\u6c34\u5e73\n",
      "- \u6839\u636e\u4e2d\u56fd\u5e02\u573a\u7684\u5b9e\u8df5\uff0c\u5bf9\u5177\u4f53\u53c2\u6570\u8fdb\u884c\u4fee\u6539\uff0c\u5e76\u53bb\u6389\u5173\u4e8e\u80a1\u5229\u7684\u89c4\u5b9a\uff08\u4e2d\u56fd\u5e02\u573a\u5f88\u5c11\u53d1\u653e\u80a1\u5229\uff09\n",
      "   * \u80a1\u7968\u7684\u5e02\u76c8\u7387\u9ad8\u4e8e\u5e02\u573a\u6c34\u5e73\n",
      "   * \u80a1\u7968\u7684\u5e02\u51c0\u7387\u5c0f\u4e8e1.2\n",
      "   * \u4f01\u4e1a\u7684\u6d41\u52a8\u6bd4\u7387\u8981\u5927\u4e8e1.5\n",
      "   * \u4f01\u4e1a\u603b\u501f\u6b3e\u4e0d\u8d85\u8fc7\u6d41\u52a8\u8d44\u4ea7\u76841.1\u500d\n",
      "   * \u5229\u6da6\u589e\u957f\u5904\u4e8e\u8f83\u9ad8\u6c34\u5e73\uff1a\u5927\u4e8e80%\u7684\u80a1\u7968"
     ]
    },
    {
     "cell_type": "markdown",
     "id": "7AFB4C60E15C49BD8DF4D45E9BD8F9A7",
     "metadata": {},
     "source": [
      "## 2.\u64cd\u76d8\u7b56\u7565\n",
      "* \u4e70\u5165\u6761\u4ef6\uff1a\u6ee1\u8db3\u4e2d\u56fd\u5e02\u573a6\u6761\u89c4\u5219\uff0c\u5219\u4e70\u5165\n",
      "* \u5356\u51fa\u6761\u4ef6\uff1a\u4e0d\u6ee1\u8db3\u4e2d\u56fd\u5e02\u573a6\u6761\u89c4\u5219\uff0c\u5219\u5356\u51fa"
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "2F10464FEED04D1DB5F9AF281ED481A5",
     "input": [
      "def trading(buylist,context):   \n",
      " \n",
      " \"\"\"\n",
      " \u4ed3\u4f4d\u7ba1\u7406\uff1a\u5355\u53ea\u80a1\u7968\u7684\u4e70\u5165\u9650\u989d\u4e3a1000\uff0c000\u5143\n",
      " \"\"\"\n",
      "    \n",
      " #\u6570\u636e\u83b7\u53d6\uff08\u901a\u7528\u90e8\u5206\uff09\uff1a\u6295\u8d44\u8005\u8d26\u6237\uff0c\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\n",
      " account = context.get_account('fantasy_account')                                        #\u83b7\u53d6\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff08fantasy_account\uff09\n",
      " current_universe = context.get_universe(asset_type = 'stock',exclude_halt=True)         #\u83b7\u53d6\u5f53\u524d\u9664\u505c\u724c\u5916\u7684\u6240\u6709\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff08universe\uff09   \n",
      " security_position = account.get_positions()                                             #\u5b57\u5178\u578b\u6570\u636e\uff0c\u4e0a\u4e00K\u7ebf\u7ed3\u675f\u540e\u7684\u6709\u6548\u8bc1\u5238\u5934\u5bf8\uff0c\u5373\u6301\u4ed3\u6570\u91cf\u5927\u4e8e0\u7684\u8bc1\u5238\u53ca\u5176\u5934\u5bf8\n",
      " cash = account.cash                                                                     #\u83b7\u53d6\u80a1\u7968\u8d26\u6237\u53ef\u7528\u4e8e\u6295\u8d44\u7684\u73b0\u91d1\u989d\u5ea6\n",
      "\n",
      " #\u4ea4\u6613\u6267\u884c\u90e8\u5206\uff1a\u5356\u51fa\n",
      " for sec in current_universe:\n",
      "    if sec not in buylist and sec in security_position:                                 #\u4e0d\u5728buylist\u4e2d\uff0c\u4e14\u6709\u6301\u4ed3\uff0c\u5356\u51fa        \n",
      "        order_to(sec,0)                                                                 #\u6267\u884c\u5356\u51fa\u6307\u4ee4\n",
      "        cash += security_position[sec].amount * context.current_price(sec)              # \u4f30\u8ba1\u5356\u51fa\u80a1\u7968\u540e\u7684\u8d26\u6237\u91d1\u989d\uff0c\u6ce8\uff1acontext.current_price(sec) \u662f\u83b7\u53d6sec\u80a1\u7968\u5f53\u524d\u4ef7\u683c\n",
      "                                                                                        # security_position[sec].amount\u83b7\u53d6\u8d2d\u4e70\u80a1\u7968\u7684\u6570\u91cf;\u6ce8\uff1a\u8be5\u9879\u64cd\u4f5c\u4e0d\u4f1a\u5f71\u54cd\u8d26\u6237\u4f59\u989d\n",
      " #\u4ea4\u6613\u6267\u884c\u90e8\u5206\uff1a\u4e70\u5165  \n",
      " d = min(len(buylist), int(cash) // Max_Position)                                       #\u53ef\u4ee5\u4e70\u5165\u7684\u80a1\u7968\u6570\u91cf\uff0c\u5982\u679c\u8d44\u91d1\u4e0d\u591f\uff0c\u53ea\u4e70\u5165\u90e8\u5206\n",
      " for sec in buylist[:d]:                                                                #\u4e70\u5165buylist\u4e2d\u524dd\u53ea\u80a1\u7968\uff0cd<=len(buylist)\n",
      "    if sec not in security_position:\n",
      "        order(sec, Max_Position / context.current_price(sec))                           #\u57fa\u4e8e\u4ed3\u4f4d\u7ba1\u7406\u7684\u9700\u8981\uff0c\u6bcf\u53ea\u80a1\u7968\u6700\u5927\u6295\u8d44\u989d\u4e3a100000\u5143\n",
      "\n",
      "\n",
      "          "
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "4948949A718F409FB002B638A133ACDC",
     "input": [
      "def stock_sellection_Graham_positove_stock(context):\n",
      "   \n",
      "    \"\"\"\n",
      "    \u64cd\u76d8\u89c4\u5219(\u9884\u6d4b\uff09: \n",
      "    * \u80a1\u7968\u5e02\u76c8\u7387\u9ad8\u4e8e\u5e02\u573a\u5e73\u5747\u6c34\u5e73\n",
      "    * \u80a1\u7968\u7684\u5e02\u51c0\u7387\u4f4e\u4e8e3\n",
      "    * \u4f01\u4e1a\u7684\u6d41\u52a8\u6bd4\u7387\u5927\u4e8e1.1\n",
      "    * \u4f01\u4e1a\u7684\u957f\u671f\u8d1f\u503a\u4e0e\u8425\u8fd0\u8d44\u91d1(\u6d41\u52a8\u8d44\u4ea7-\u6d41\u52a8\u8d1f\u503a)\u6bd4\u7387\u4e0d\u8d85\u8fc75\n",
      "    * \u51c0\u5229\u6da6\u589e\u957f\u7387\u5904\u4e8e\u8f83\u9ad8\u6c34\u5e73\n",
      "    \"\"\"\n",
      "    \n",
      "    #\u6570\u636e\u83b7\u53d6\uff08\u901a\u7528\u90e8\u5206\uff09\uff1a\u6295\u8d44\u8005\u8d26\u6237\uff0c\u53ef\u4f9b\u6295\u8d44\u80a1\u7968  \n",
      "    previous_date = context.previous_date                                                           #\u83b7\u53d6\u4e0a\u4e00\u4ea4\u6613\u65e5\u7684\u65f6\u95f4\n",
      "    previous_date = previous_date.strftime('%Y%m%d')                                                #\u5c06\u65e5\u671f\u683c\u5f0f\u8c03\u6574\u4e3a%Y%m%d\u5f62\u5f0f\uff0820150227\uff09\uff0c\u65b9\u4fbf\u8bfb\u53d6\u56e0\u5b50\u6570\u636e\n",
      "    account = context.get_account('fantasy_account')                                                #\u83b7\u53d6\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff08fantasy_account\uff09\n",
      "    current_universe = context.get_universe(asset_type = 'stock',exclude_halt=True)                 #\u83b7\u53d6\u5f53\u524d\u9664\u505c\u724c\u5916\u7684\u6240\u6709\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff08universe\uff09                                         \n",
      "    #\u6570\u636e\u83b7\u53d6\uff08\u7b56\u7565\u9700\u8981\u6570\u636e\uff09: \u5e02\u76c8\u7387\u6570\u636e\uff08PE\uff09\uff0c\u5e02\u51c0\u7387\uff08PB\uff09\uff0c\u6d41\u52a8\u6bd4\u7387\uff08CurrentRatio\uff09\uff0c\u957f\u671f\u8d44\u672c\uff08LongDebtToWorkingCapital\uff09\uff0c\u51c0\u5229\u6da6\u589e\u957f\u7387\uff08NetProfitGrowRate\uff09                              \n",
      "    data = DataAPI.MktStockFactorsOneDayGet(tradeDate=previous_date,secID=universe,ticker=u\"\"\n",
      "                                ,field=u\"secID,tradeDate,PE,PB,CurrentRatio,LongDebtToWorkingCapital,NetProfitGrowRate\",pandas=\"1\")  \n",
      "       \n",
      "    #\u6570\u636e\u5904\u7406\u90e8\u5206\uff08\u6570\u636e\u7ed3\u6784\u90e8\u5206\uff09\uff1a \u8bbe\u5b9a\u7d22\u5f15\n",
      "    data = data.dropna()                                                                            #\u53bb\u6389\u65e0\u6548\u6570\u636e\n",
      "    #\u6570\u636e\u5904\u7406\u90e8\u5206\uff08\u7b56\u7565\u8ba1\u7b97\u90e8\u5206\uff09\uff1a\n",
      "  #  data['PE'] = 1.0 / data['PE']                                                                   # PE\u8f6c\u5316\u4e3aEP\n",
      "    #\u7b56\u7565\u6784\u5efa\u90e8\u5206\uff1a\u9009\u62e9\u79ef\u6781\u80a1\uff08\u80a1\u7968\u5e02\u76c8\u7387\u4f4e\u4e8e\u5e02\u573a\u5e73\u5747\u6c34\u5e73\uff0c\u80a1\u7968\u7684\u5e02\u51c0\u7387\u4f4e\u4e8e3\uff0c\u4f01\u4e1a\u7684\u6d41\u52a8\u6bd4\u7387\u5927\u4e8e1.1\uff0c\u4f01\u4e1a\u7684\u957f\u671f\u8d1f\u503a\u4e0e\u8425\u8fd0\u8d44\u91d1(\u6d41\u52a8\u8d44\u4ea7-\u6d41\u52a8\u8d1f\u503a)\u6bd4\u7387\u4e0d\u8d85\u8fc75\uff0c\u51c0\u5229\u6da6\u589e\u957f\u7387\u5904\u4e8e\u8f83\u9ad8\u6c34\u5e73\uff09\u751f\u6210buylist\n",
      "    data = data[(data.PB < 3) & (data.PB > 0) & (data.PE > data.PE.quantile(0.8)) & (data.CurrentRatio > 1.1) & (data.LongDebtToWorkingCapital < 5)  & (data.NetProfitGrowRate >                      data.NetProfitGrowRate.quantile(0.8))]                                               #\u901a\u8fc7\u6307\u6807\u9009\u62e9\uff0c\u751f\u6210\u80a1\u7968\u96c6\u5408\uff08quantile(0.8)\u4e3a80%\u5206\u4f4d\u6570\uff09\n",
      "    buylist =  data['secID'].tolist()                                                                 #\u9009\u62e9\u79ef\u6781\u80a1,\u751f\u6210buylist\n",
      "    return  list(buylist)                                                                             #\u8fd4\u56debuylist\n",
      "        \n",
      "     "
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "strategy",
     "collapsed": false,
     "has_detail": true,
     "id": "uqer_2C877B673CEF461E8",
     "input": "#\u52a0\u8f7d\u5e93\u51fd\u6570\nimport datetime                       #\u52a0\u8f7d\u65f6\u95f4\u51fd\u6570\u5e93\n#\u521d\u59cb\u5316\u56de\u6d4b\u73af\u5883\nstart = '20160101'                    # \u56de\u6d4b\u8d77\u59cb\u65f6\u95f4 \u6ce8\uff1a\u652f\u6301\u4e24\u79cd\u65e5\u671f\u8868\u8ff0\u5f62\u5f0f\uff08 '2015-01-01'\uff0c'20150101'\uff09\nend = '20170101'                      # \u56de\u6d4b\u7ed3\u675f\u65f6\u95f4\nbenchmark = '000002.ZICN'             # \u7b56\u7565\u53c2\u8003\u6807\u51c6\u4e3aA\u80a1\u6307\u6570\nuniverse = set_universe('A')          # \u8bc1\u5238\u6c60\uff1a\u53ef\u4f9b\u9009\u62e9\u7684\u80a1\u7968\u7684\u8303\u56f4\u4e3aA\u80a1.\uff08\u7531\u4e8e\u9009\u80a1\u6761\u4ef6\u6bd4\u8f83\u82db\u523b\uff0c\u6240\u4ee5\u4e3a\u4e86\u4fdd\u8bc1\u6709\u5145\u8db3\u7684\u53ef\u4f9b\u9009\u62e9\u80a1\u7968\uff0c\u56e0\u6b64\u4ee5\u6574\u4e2aA\u80a1\u4f5c\u4e3a\u6295\u8d44\u8303\u56f4\uff09\nfreq = 'd'                            # \u7528\u65e5\u7ebf\u56de\u6d4b\u7684\u7b56\u7565\nrefresh_rate = 10                     # \u6bcf10\u65e5\u8c03\u4e00\u6b21\u4ed3\uff0c\u5373\u6bcf\u4e2a\u4ea4\u6613\u65e5\u90fd\u4f1a\u8fd0\u884c\u7b2c\u4e09\u90e8\u5206\u7684handle_data\u51fd\u6570\n\n#\u521d\u59cb\u5316\u6295\u8d44\u8005\uff08\u8d26\u6237\uff09\u53c2\u6570\n#accounts\u4e3a\u5b57\u5178\u7c7b\u578b\uff0c\u4ee3\u8868\u6295\u8d44\u8005\u6240\u6709\u7684\u8d26\u6237\uff0c\u800c\u5b57\u5178\u4e2d\u6bcf\u4e00\u4e2a\u952e\u4ee3\u8868\u4e00\u4e2a\u8d26\u6237\uff0c\u800c\u6bcf\u4e00\u4e2a\u952e\u5bf9\u5e94\u7684\u503c\u4e3a\u8be5\u8d26\u6237\u7684\u521d\u59cb\u60c5\u51b5\uff0c\u5982\u672c\u7a0b\u5e8f\u4e2d\u7684\u952e\u4e3afantasy_account\uff08\u80a1\u7968\u8d26\u6237\uff09\uff0c\u503c\u4e3a\u76f8\u5e94\u914d\u7f6e\naccounts = {\n    'fantasy_account': AccountConfig(account_type='security', capital_base=10000000)  #\u521d\u59cb\u5316\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff1a \u6295\u8d44\u54c1\u79cd\u4e3a\u80a1\u7968\uff0c\u521d\u59cb\u6295\u8d44\u91d1\u989d\u4e3a1\u5343\u4e07\n}\n\n#\u521d\u59cb\u5316\u7b56\u7565\u53c2\u6570:\nMax_Position = 1000000                #\u6bcf\u53ea\u80a1\u7968\u7684\u4e70\u5165\u9650\u989d\u4e3a1,000\uff0c000\u5143\n\n#\u521d\u59cb\u5316\u56de\u6d4b\u73af\u5883\uff0c\u6307\u660e\u521b\u5efa\u8d26\u6237\u65f6\u7684\u5de5\u4f5c\uff0c\u5168\u5c40\u53ea\u8fd0\u884c\u4e00\u6b21\ndef initialize(context):\n    pass\n        \n#handle_data\u51fd\u6570\u662f\u7b56\u7565\u7684\u6838\u5fc3\u51fd\u6570\uff0c\u5305\u542b\u4e86\u6240\u6709\u7b56\u7565\u7b97\u6cd5\u7684\u5185\u5bb9\uff0c\u5305\u62ec\u6570\u636e\u83b7\u53d6\uff0c\u4ea4\u6613\u4fe1\u53f7\u751f\u6210\uff0c\u8ba2\u5355\u59d4\u6258\u7b49\u903b\u8f91\u3002\n#handle_data\u51fd\u6570\u65e0\u8bba\u662f\u56de\u6d4b\u8fd8\u662f\u6a21\u62df\u4ea4\u6613\u573a\u666f\uff0c\u8fd9\u4e2a\u51fd\u6570\u4f1a\u6839\u636e\u56de\u6d4b\u9891\u7387 freq \u7684\u8bbe\u7f6e\u88ab\u8c03\u7528\u3002\u5f53freq='d'\u65f6\uff0c\u6bcf\u5929\u88ab\u8c03\u7528\u4e00\u6b21\uff0c\u5f53freq='m'\u65f6\uff0c\u6bcf\u5206\u949f\u88ab\u8c03\u7528\u4e00\u6b21\u3002\ndef handle_data(context):\n    buylist = stock_sellection_Graham_positove_stock(context)  # \u57fa\u4e8e\u672c\u6770\u660e\u2022\u683c\u96f7\u5384\u59c6\u79ef\u6781\u9009\u80a1\u601d\u60f3\u7684\u9009\u80a1\u7b56\u7565\n    trading(buylist,context)                                   # \u57fa\u4e8e\u56fa\u5b9a\u6295\u8d44\u989d\u7684\u4ed3\u4f4d\u7ba1\u7406\u7b56\u7565\n    ",
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "WARNING: these assets in universe is not active between 2016-01-01 and 2017-01-01: 300643.XSHE,002858.XSHE,603089.XSHG,300631.XSHE,603536.XSHG,300657.XSHE,300591.XSHE,603383.XSHG,300630.XSHE,603387.XSHG,002890.XSHE,002855.XSHE,300658.XSHE,300635.XSHE,002889.XSHE,002871.XSHE,002866.XSHE,603458.XSHG,002859.XSHE,300625.XSHE,300605.XSHE,603388.XSHG,603177.XSHG,603656.XSHG,300648.XSHE,603579.XSHG,603444.XSHG,002884.XSHE,300615.XSHE,300672.XSHE,300670.XSHE,300641.XSHE,603496.XSHG,603926.XSHG,603758.XSHG,002838.XSHE,300653.XSHE,300650.XSHE,300687.XSHE,603728.XSHG,603331.XSHG,603165.XSHG,603978.XSHG,603879.XSHG,603320.XSHG,002853.XSHE,300640.XSHE,300661.XSHE,603991.XSHG,002869.XSHE,300632.XSHE,603186.XSHG,603730.XSHG,601366.XSHG,300645.XSHE,300652.XSHE,300673.XSHE,601228.XSHG,603228.XSHG,300628.XSHE,603179.XSHG,300613.XSHE,002824.XSHE,603032.XSHG,002887.XSHE,603690.XSHG,601619.XSHG,603233.XSHG,603839.XSHG,300604.XSHE,002840.XSHE,002891.XSHE,300554.XSHE,601858.XSHG,300683.XSHE,603517.XSHG,300691.XSHE,300600.XSHE,300667.XSHE,603208.XSHG,601952.XSHG,603976.XSHG,300690.XSHE,603197.XSHG,300677.XSHE,603787.XSHG,300696.XSHE,603238.XSHG,603043.XSHG,300595.XSHE,603535.XSHG,300603.XSHE,300599.XSHE,603316.XSHG,002885.XSHE,603538.XSHG,603113.XSHG,603721.XSHG,300680.XSHE,300609.XSHE,002857.XSHE,603612.XSHG,300682.XSHE,300678.XSHE,300668.XSHE,300637.XSHE,002843.XSHE,002860.XSHE,603501.XSHG,002862.XSHE,603877.XSHG,601212.XSHG,300681.XSHE,603626.XSHG,300698.XSHE,603286.XSHG,603586.XSHG,603906.XSHG,300621.XSHE,603676.XSHG,300660.XSHE,603825.XSHG,603860.XSHG,603602.XSHG,300688.XSHE,300685.XSHE,603305.XSHG,603225.XSHG,002870.XSHE,002872.XSHE,603689.XSHG,603079.XSHG,603717.XSHG,603817.XSHG,603360.XSHG,603330.XSHG,603811.XSHG,603578.XSHG,603488.XSHG,300602.XSHE,603380.XSHG,002895.XSHE,603665.XSHG,603801.XSHG,002774.XSHE,603677.XSHG,002873.XSHE,300597.XSHE,603096.XSHG,300663.XSHE,002861.XSHE,300580.XSHE,300656.XSHE,603335.XSHG,300611.XSHE,603595.XSHG,002842.XSHE,603603.XSHG,300692.XSHE,002845.XSHE,603180.XSHG,300514.XSHE,002856.XSHE,603133.XSHG,300669.XSHE,603200.XSHG,300590.XSHE,002886.XSHE,002849.XSHE,002852.XSHE,002879.XSHE,601881.XSHG,300623.XSHE,603196.XSHG,603429.XSHG,603269.XSHG,002846.XSHE,603138.XSHG,002865.XSHE,300647.XSHE,300593.XSHE,002888.XSHE,300655.XSHE,300671.XSHE,603679.XSHG,603500.XSHG,002851.XSHE,300679.XSHE,603063.XSHG,002848.XSHE,603628.XSHG,603903.XSHG,601200.XSHG,603630.XSHG,603707.XSHG,002876.XSHE,603042.XSHG,300662.XSHE,603326.XSHG,300699.XSHE,300618.XSHE,603880.XSHG,300689.XSHE,603139.XSHG,300675.XSHE,002896.XSHE,603129.XSHG,300610.XSHE,300693.XSHE,300666.XSHE,300616.XSHE,002882.XSHE,300676.XSHE,603081.XSHG,002839.XSHE,603980.XSHG,601375.XSHG,603359.XSHG,300617.XSHE,300651.XSHE,603358.XSHG,300638.XSHE,300608.XSHE,603041.XSHG,300592.XSHE,300607.XSHE,002878.XSHE,300665.XSHE,603768.XSHG,002850.XSHE,603229.XSHG,300633.XSHE,603933.XSHG,300642.XSHE,300619.XSHE,300598.XSHE,603776.XSHG,603966.XSHG,300636.XSHE,603266.XSHG,002881.XSHE,300686.XSHE,002847.XSHE,300584.XSHE,002883.XSHE,300586.XSHE,603826.XSHG,601949.XSHG,603580.XSHG,300587.XSHE,603357.XSHG,603881.XSHG,300583.XSHE,603920.XSHG,002880.XSHE,603896.XSHG,603337.XSHG,300578.XSHE,603557.XSHG,603797.XSHG,603039.XSHG,603639.XSHG,603637.XSHG,603038.XSHG,603345.XSHG,300601.XSHE,603050.XSHG,603505.XSHG,603803.XSHG,300589.XSHE,300639.XSHE,603385.XSHG,002877.XSHE,300620.XSHE,603855.XSHG,300649.XSHE,300588.XSHE,002863.XSHE,603040.XSHG,603767.XSHG,600939.XSHG,603086.XSHG,300659.XSHE,603078.XSHG,300596.XSHE,603035.XSHG,601326.XSHG,603638.XSHG,002892.XSHE,603938.XSHG,603178.XSHG,603303.XSHG,603615.XSHG,601878.XSHG,300612.XSHE,603181.XSHG,603668.XSHG,603960.XSHG,002875.XSHE,603908.XSHG,300622.XSHE,603232.XSHG,300626.XSHE,603985.XSHG,002867.XSHE,300627.XSHE,603955.XSHG,603037.XSHG,603226.XSHG,002868.XSHE,300606.XSHE,603757.XSHG,300629.XSHE,002841.XSHE,603617.XSHG,603833.XSHG,603127.XSHG"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "\n"
      },
      {
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 3,
       "text": "'{\"information\": 1.93035, \"benchmark_cumulative_return\": {\"1470787200000\": -0.1468854397, \"1461801600000\": -0.1678559618, \"1455753600000\": -0.1912650045, \"1468454400000\": -0.1369296992, \"1468368000000\": -0.1350507991, \"1467072000000\": -0.1770042613, \"1463443200000\": -0.1966055619, \"1459468800000\": -0.1497785679, \"1477440000000\": -0.1192048689, \"1478736000000\": -0.1036345647, \"1471824000000\": -0.1282163003, \"1464307200000\": -0.2028774706, \"1480636800000\": -0.0830352334, \"1481760000000\": -0.1188018233, \"1468281600000\": -0.1382476288, \"1467590400000\": -0.1554870765, \"1475107200000\": -0.1526976118, \"1476316800000\": -0.1349147409, \"1479772800000\": -0.0818258265, \"1464652800000\": -0.1758823204, \"1465171200000\": -0.1709448087, \"1482364800000\": -0.1125920047, \"1465948800000\": -0.1841886243, \"1459382400000\": -0.1513734732, \"1464048000000\": -0.2027041583, \"1458604800000\": -0.1526355217, \"1477958400000\": -0.1174460997, \"1469404800000\": -0.1477528113, \"1451952000000\": -0.0711363431, \"1472688000000\": -0.1343046383, \"1453161600000\": -0.1502496426, \"1463097600000\": -0.201290394, \"1478476800000\": -0.1143645417, \"1474848000000\": -0.1577684823, \"1473638400000\": -0.1460102395, \"1461542400000\": -0.1675425418, \"1479081600000\": -0.0925809095, \"1474243200000\": -0.1448758806, \"1454284800000\": -0.2404279357, \"1470009600000\": -0.1653604802, \"1453334400000\": -0.1861587698, \"1479340800000\": -0.0931343211, \"1465344000000\": -0.1729184636, \"1458172800000\": -0.1793369589, \"1474416000000\": -0.1449263625, \"1476057600000\": -0.1386425757, \"1471219200000\": -0.1167528504, \"1456704000000\": -0.240664148, \"1473292800000\": -0.1250780513, \"1462320000000\": -0.154938794, \"1473811200000\": -0.1514506809, \"1458259200000\": -0.1651331765, \"1479945600000\": -0.0836809703, \"1458777600000\": -0.1635088458, \"1480032000000\": -0.077951945, \"1481155200000\": -0.0911347503, \"1477872000000\": -0.1236521389, \"1467676800000\": -0.1504450914, \"1463961600000\": -0.196498659, \"1463702400000\": -0.2016197414, \"1465862400000\": -0.1969203317, \"1452816000000\": -0.1803986993, \"1481587200000\": -0.108192787, \"1453852800000\": -0.2271808806, \"1473120000000\": -0.126552016, \"1478563200000\": -0.1102439196, \"1479859200000\": -0.0838577921, \"1471996800000\": -0.1279023404, \"1461888000000\": -0.1699168128, \"1461283200000\": -0.1639853197, \"1482278400000\": -0.1131815906, \"1464825600000\": -0.1734529782, \"1471564800000\": -0.1216217931, \"1480550400000\": -0.0746838467, \"1476403200000\": -0.1342052941, \"1455667200000\": -0.1899802796, \"1466121600000\": -0.1847582333, \"1456272000000\": -0.1726015342, \"1458518400000\": -0.1471316404, \"1462492800000\": -0.1770155995, \"1479427200000\": -0.0975367783, \"1478822400000\": -0.0966418711, \"1462233600000\": -0.1545524857, \"1481673600000\": -0.1123131392, \"1456444800000\": -0.2183130663, \"1482969600000\": -0.1248898913, \"1474329600000\": -0.145737853, \"1453680000000\": -0.1697686064, \"1470700800000\": -0.1449236629, \"1472428800000\": -0.1324065713, \"1452729600000\": -0.1502126585, \"1460937600000\": -0.1429518977, \"1460678400000\": -0.1303775752, \"1476662400000\": -0.1404159226, \"1451865600000\": -0.0686403216, \"1452643200000\": -0.1665879742, \"1472601600000\": -0.1280254407, \"1471910400000\": -0.126821163, \"1461110400000\": -0.160200524, \"1480291200000\": -0.0736836564, \"1467763200000\": -0.147360024, \"1473724800000\": -0.145587487, \"1467849600000\": -0.1474709763, \"1454371200000\": -0.2232775737, \"1481241600000\": -0.0861551253, \"1475020800000\": -0.1556860347, \"1461024000000\": -0.1403546424, \"1478217600000\": -0.1166354192, \"1462406400000\": -0.1530742017, \"1454025600000\": -0.2266388071, \"1481068800000\": -0.0891864714, \"1463616000000\": -0.2068798516, \"1473033600000\": -0.1318123962, \"1472774400000\": -0.1331562416, \"1477353600000\": -0.1147837848, \"1468972800000\": -0.1443335372, \"1467331200000\": -0.1713667513, \"1464912000000\": -0.1696479357, \"1452556800000\": -0.1458382769, \"1478044800000\": -0.1230266488, \"1459296000000\": -0.1522988855, \"1458086400000\": -0.1890432592, \"1474502400000\": -0.1402774347, \"1482796800000\": -0.1196400395, \"1474934400000\": -0.1527470139, \"1461628800000\": -0.162442786, \"1469059200000\": -0.1411977178, \"1482192000000\": -0.1229683381, \"1471478400000\": -0.1227548022, \"1456876800000\": -0.1949644939, \"1452038400000\": -0.0501455743, \"1466553600000\": -0.1789627986, \"1474588800000\": -0.1426500859, \"1471392000000\": -0.1212020101, \"1468800000000\": -0.1398884268, \"1464220800000\": -0.2024730752, \"1468540800000\": -0.1368600503, \"1459814400000\": -0.1374550353, \"1470096000000\": -0.1602966286, \"1483056000000\": -0.1227502129, \"1482451200000\": -0.1209096468, \"1457568000000\": -0.207648149, \"1478131200000\": -0.1156049937, \"1466467200000\": -0.1865979896, \"1452211200000\": -0.0997115511, \"1454630400000\": -0.2193866849, \"1469664000000\": -0.1538109141, \"1456185600000\": -0.1798282804, \"1459987200000\": -0.1501060256, \"1468195200000\": -0.1536775554, \"1476748800000\": -0.1283815139, \"1476230400000\": -0.1357081442, \"1455580800000\": -0.198678291, \"1470614400000\": -0.1509839254, \"1453766400000\": -0.2231458348, \"1453075200000\": -0.1767685889, \"1463529600000\": -0.2067805075, \"1469750400000\": -0.1580306104, \"1460073600000\": -0.1567342774, \"1458000000000\": -0.1908004087, \"1477008000000\": -0.1263355105, \"1480377600000\": -0.0719559322, \"1470355200000\": -0.1587918889, \"1458864000000\": -0.1582921987, \"1456963200000\": -0.1920967418, \"1477526400000\": -0.1203295094, \"1466726400000\": -0.1934824305, \"1476144000000\": -0.1337979292, \"1476921600000\": -0.1282100913, \"1470873600000\": -0.1514331337, \"1456790400000\": -0.2278976161, \"1465257600000\": -0.1703932867, \"1475193600000\": -0.1509404624, \"1457654400000\": -0.2060737603, \"1464134400000\": -0.20457226, \"1456099200000\": -0.1730774682, \"1459123200000\": -0.1644229199, \"1452124800000\": -0.1170503429, \"1479254400000\": -0.0941037363, \"1460332800000\": -0.1428633519, \"1480982400000\": -0.0955763512, \"1477612800000\": -0.1225979572, \"1459900800000\": -0.1381612426, \"1457308800000\": -0.1814385733, \"1462752000000\": -0.1999711146, \"1454457600000\": -0.226207416, \"1480464000000\": -0.081277544, \"1455840000000\": -0.1920737954, \"1482105600000\": -0.1186787229, \"1469145600000\": -0.1486107343, \"1454544000000\": -0.2144043603, \"1455494400000\": -0.224259407, \"1453248000000\": -0.1589935467, \"1468886400000\": -0.1418645113, \"1457049600000\": -0.18797342, \"1460505600000\": -0.1336224572, \"1470268800000\": -0.1571643187, \"1478649600000\": -0.1157642682, \"1473379200000\": -0.1299224279, \"1469577600000\": -0.1544709587, \"1482710400000\": -0.1173915684, \"1460592000000\": -0.1291749172, \"1470960000000\": -0.1378291956, \"1458691200000\": -0.1496435894, \"1472515200000\": -0.131087022, \"1461196800000\": -0.1657745941, \"1476835200000\": -0.1281253248, \"1477267200000\": -0.1158196094, \"1473206400000\": -0.1262107904, \"1465776000000\": -0.1995084085, \"1456358400000\": -0.225630788, \"1479686400000\": -0.0903734719, \"1467244800000\": -0.1721779718, \"1466985600000\": -0.1817671109, \"1453939200000\": -0.2497946303, \"1460419200000\": -0.1457880649, \"1482883200000\": -0.1231411105, \"1457481600000\": -0.1912598754, \"1471305600000\": -0.1210656819, \"1472083200000\": -0.1328741366, \"1453420800000\": -0.1759654671, \"1479168000000\": -0.0935476251, \"1466035200000\": -0.1882401375, \"1459209600000\": -0.175164235, \"1466640000000\": -0.1828180531, \"1464566400000\": -0.202461737, \"1472169600000\": -0.132320725, \"1462838400000\": -0.1998210186, \"1463011200000\": -0.1988256875, \"1463356800000\": -0.1945741362, \"1457395200000\": -0.1802955758, \"1481846400000\": -0.1173092316, \"1480896000000\": -0.0941242531, \"1464739200000\": -0.1767648095, \"1461715200000\": -0.1655694268, \"1462924800000\": -0.1985160469, \"1481500800000\": -0.1087613163, \"1466380800000\": -0.1836943332, \"1467936000000\": -0.1556139562, \"1469491200000\": -0.1380295036, \"1470182400000\": -0.1582778909, \"1452470400000\": -0.147553853, \"1457913600000\": -0.1921871773, \"1467158400000\": -0.1716153816}, \"benchmark_annualized_return\": -0.12557, \"turnover_rate\": 2.12946, \"max_drawdown\": 0.08672, \"beta\": 0.51576, \"sharpe\": 1.00803, \"alpha\": 0.23632, \"volatility\": 0.1555, \"annualized_return\": 0.18546, \"cumulative_return\": {\"1470787200000\": 0.1536684238, \"1461801600000\": 0.0954677295, \"1455753600000\": -0.0017636135, \"1468454400000\": 0.1540167348, \"1468368000000\": 0.1537142348, \"1467072000000\": 0.1325524248, \"1463443200000\": 0.0999549676, \"1459468800000\": 0.0981206367, \"1477440000000\": 0.2058621777, \"1478736000000\": 0.1897836475, \"1471824000000\": 0.1552728662, \"1464307200000\": 0.1027253776, \"1480636800000\": 0.1901500085, \"1481760000000\": 0.1589998985, \"1468281600000\": 0.1480594848, \"1467590400000\": 0.1458923848, \"1475107200000\": 0.1495979877, \"1476316800000\": 0.1817144877, \"1479772800000\": 0.1979298675, \"1464652800000\": 0.1177823476, \"1465171200000\": 0.1287071667, \"1482364800000\": 0.1609259585, \"1465948800000\": 0.1374792967, \"1459382400000\": 0.0899159067, \"1464048000000\": 0.1055444476, \"1458604800000\": 0.0652576967, \"1477958400000\": 0.1920457675, \"1469404800000\": 0.1483073518, \"1451952000000\": -0.0263917962, \"1472688000000\": 0.1613253992, \"1453161600000\": -0.0115066424, \"1463097600000\": 0.0952187676, \"1478476800000\": 0.1931116575, \"1474848000000\": 0.1347252061, \"1473638400000\": 0.1570558961, \"1461542400000\": 0.0863611295, \"1479081600000\": 0.1952009175, \"1474243200000\": 0.1548297161, \"1454284800000\": -0.0785920535, \"1470009600000\": 0.1324614338, \"1453334400000\": -0.0421565024, \"1479340800000\": 0.1963019475, \"1465344000000\": 0.1314262367, \"1458172800000\": 0.0261104372, \"1474416000000\": 0.1529746461, \"1476057600000\": 0.1743117077, \"1471219200000\": 0.1555387662, \"1456704000000\": -0.0420356551, \"1473292800000\": 0.1663774092, \"1462320000000\": 0.1037391676, \"1473811200000\": 0.1527881261, \"1458259200000\": 0.0504539672, \"1479945600000\": 0.2037725975, \"1458777600000\": 0.0585870167, \"1480032000000\": 0.2082904775, \"1481155200000\": 0.1829909885, \"1477872000000\": 0.1912237177, \"1467676800000\": 0.1487562748, \"1463961600000\": 0.1117773476, \"1463702400000\": 0.1108419476, \"1465862400000\": 0.1187005567, \"1452816000000\": -0.0493711462, \"1481587200000\": 0.1537579885, \"1453852800000\": -0.0654520224, \"1473120000000\": 0.1663368892, \"1478563200000\": 0.1923284375, \"1479859200000\": 0.2004358475, \"1471996800000\": 0.1617985462, \"1461888000000\": 0.0923671295, \"1461283200000\": 0.0868866795, \"1482278400000\": 0.1640507385, \"1464825600000\": 0.1234458867, \"1471564800000\": 0.1574836662, \"1480550400000\": 0.1996775185, \"1476403200000\": 0.1731466277, \"1455667200000\": -0.0088410135, \"1466121600000\": 0.1458022948, \"1456272000000\": 0.0291423049, \"1458518400000\": 0.0654434867, \"1462492800000\": 0.1001929676, \"1479427200000\": 0.1946427175, \"1478822400000\": 0.1924515975, \"1462233600000\": 0.1065248295, \"1481673600000\": 0.1501629285, \"1456444800000\": -0.0063644351, \"1482969600000\": 0.1607908349, \"1474329600000\": 0.1521486561, \"1453680000000\": -0.0164405424, \"1470700800000\": 0.1511892238, \"1472428800000\": 0.1610580992, \"1452729600000\": -0.0407466462, \"1460937600000\": 0.1039458795, \"1460678400000\": 0.1070008695, \"1476662400000\": 0.1807095177, \"1451865600000\": -0.0196515962, \"1452643200000\": -0.0472316962, \"1472601600000\": 0.1628147392, \"1471910400000\": 0.1591654662, \"1461110400000\": 0.0836958796, \"1480291200000\": 0.2031135175, \"1467763200000\": 0.1507994748, \"1473724800000\": 0.1630847061, \"1467849600000\": 0.1493231748, \"1454371200000\": -0.0557097935, \"1481241600000\": 0.1806060285, \"1475020800000\": 0.1338192977, \"1461024000000\": 0.1054743795, \"1478217600000\": 0.1934370575, \"1462406400000\": 0.1042151676, \"1454025600000\": -0.0726514224, \"1481068800000\": 0.1875038085, \"1463616000000\": 0.1025230476, \"1473033600000\": 0.1625251792, \"1472774400000\": 0.1626142792, \"1477353600000\": 0.2046899077, \"1468972800000\": 0.1523790518, \"1467331200000\": 0.1375846848, \"1464912000000\": 0.1252598467, \"1452556800000\": -0.0427823962, \"1478044800000\": 0.1867444675, \"1459296000000\": 0.0877130167, \"1458086400000\": 0.0017647172, \"1474502400000\": 0.1546171561, \"1482796800000\": 0.1642241149, \"1474934400000\": 0.1392297877, \"1461628800000\": 0.0989527295, \"1469059200000\": 0.1515478518, \"1482192000000\": 0.1620601785, \"1471478400000\": 0.1570743662, \"1456876800000\": 0.0030387649, \"1452038400000\": -0.0215955962, \"1466553600000\": 0.1296186248, \"1474588800000\": 0.1533850161, \"1471392000000\": 0.1573416662, \"1468800000000\": 0.1510718518, \"1464220800000\": 0.0998210776, \"1468540800000\": 0.1505384518, \"1459814400000\": 0.1086996795, \"1470096000000\": 0.1352152338, \"1483056000000\": 0.1806277349, \"1482451200000\": 0.1597558185, \"1457568000000\": -0.0256047428, \"1478131200000\": 0.1902503575, \"1466467200000\": 0.1293932248, \"1452211200000\": -0.0357261962, \"1454630400000\": -0.0470727235, \"1469664000000\": 0.1388452718, \"1456185600000\": 0.0255995149, \"1459987200000\": 0.0959368795, \"1468195200000\": 0.1455911748, \"1476748800000\": 0.1933095077, \"1476230400000\": 0.1755200177, \"1455580800000\": -0.0234396635, \"1470614400000\": 0.1499207238, \"1453766400000\": -0.0571047624, \"1453075200000\": -0.0293017424, \"1463529600000\": 0.0835896176, \"1469750400000\": 0.1361474238, \"1460073600000\": 0.0926197295, \"1458000000000\": 0.0086781572, \"1477008000000\": 0.1921852377, \"1480377600000\": 0.1967169985, \"1470355200000\": 0.1431659338, \"1458864000000\": 0.0658711267, \"1456963200000\": 0.0031565649, \"1477526400000\": 0.2067200677, \"1466726400000\": 0.1207418348, \"1476144000000\": 0.1798032577, \"1476921600000\": 0.1897031077, \"1470873600000\": 0.1503119338, \"1456790400000\": -0.0323518451, \"1465257600000\": 0.1369860367, \"1475193600000\": 0.1596689577, \"1457654400000\": -0.0227392828, \"1464134400000\": 0.1025544476, \"1456099200000\": 0.0181767949, \"1459123200000\": 0.0687975367, \"1452124800000\": -0.0390613462, \"1479254400000\": 0.1973706375, \"1460332800000\": 0.0977543795, \"1480982400000\": 0.1848449285, \"1477612800000\": 0.1870293577, \"1459900800000\": 0.1059915295, \"1457308800000\": -0.0098486528, \"1462752000000\": 0.0968609676, \"1454457600000\": -0.0492752235, \"1480464000000\": 0.1959877385, \"1455840000000\": -0.0009617635, \"1482105600000\": 0.1616187585, \"1469145600000\": 0.1478325518, \"1454544000000\": -0.0367296735, \"1455494400000\": -0.0536944835, \"1453248000000\": -0.0171773424, \"1468886400000\": 0.1534799518, \"1457049600000\": -0.0269757351, \"1460505600000\": 0.0981064795, \"1470268800000\": 0.1395991338, \"1478649600000\": 0.1858960075, \"1473379200000\": 0.1695686461, \"1469577600000\": 0.1405878618, \"1482710400000\": 0.1634397185, \"1460592000000\": 0.1088857195, \"1470960000000\": 0.1499969762, \"1458691200000\": 0.0727670067, \"1472515200000\": 0.1618680592, \"1461196800000\": 0.0887108796, \"1476835200000\": 0.1932351077, \"1477267200000\": 0.1955946477, \"1473206400000\": 0.1662812092, \"1465776000000\": 0.1182282967, \"1456358400000\": -0.0117098851, \"1479686400000\": 0.1972839875, \"1467244800000\": 0.1343667248, \"1466985600000\": 0.1270656348, \"1453939200000\": -0.0867190324, \"1460419200000\": 0.0919552795, \"1482883200000\": 0.1644544849, \"1457481600000\": -0.0202160728, \"1471305600000\": 0.1563058662, \"1472083200000\": 0.1591153662, \"1453420800000\": -0.0261939924, \"1479168000000\": 0.2016293075, \"1466035200000\": 0.1445029367, \"1459209600000\": 0.0633131767, \"1466640000000\": 0.1268689348, \"1464566400000\": 0.1011214476, \"1472169600000\": 0.1605234992, \"1462838400000\": 0.0970989676, \"1463011200000\": 0.0954329676, \"1463356800000\": 0.0980509676, \"1457395200000\": -0.0061743728, \"1481846400000\": 0.1619809785, \"1480896000000\": 0.1859337285, \"1464739200000\": 0.1184007067, \"1461715200000\": 0.0990626295, \"1462924800000\": 0.0961469676, \"1481500800000\": 0.1519848985, \"1466380800000\": 0.1449110948, \"1467936000000\": 0.1493774648, \"1469491200000\": 0.1518139518, \"1470182400000\": 0.1383678338, \"1452470400000\": -0.0452315462, \"1457913600000\": 0.0106017772, \"1467158400000\": 0.1326716248}}'"
      }
     ],
     "trading_days": ""
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "uqer_F232A8FDD84549758",
     "input": [
      "#3.\u6a21\u5757\u590d\u7528\uff1a\u9009\u62e9\u6ee1\u8db3\u6761\u4ef6\u7684\u56e0\u5b50\n",
      "  #\u6570\u636e\u83b7\u53d6\uff08\u7b56\u7565\u9700\u8981\u6570\u636e\uff09: \u5e02\u76c8\u7387\u6570\u636e\uff08PE\uff09\uff0c\u5e02\u51c0\u7387\uff08PB\uff09\uff0c\u6d41\u52a8\u6bd4\u7387\uff08CurrentRatio\uff09\uff0c\u957f\u671f\u8d44\u672c\uff08LongDebtToWorkingCapital\uff09\uff0c\u51c0\u5229\u6da6\u589e\u957f\u7387\uff08NetProfitGrowRate\uff09                              \n",
      "data = DataAPI.MktStockFactorsOneDayGet(tradeDate=u\"20160531\",ticker=u\"000560\"\n",
      "                                ,field=u\"secID,tradeDate,PE,PB,CurrentRatio,LongDebtToWorkingCapital,NetProfitGrowRate\",pandas=\"1\")  \n",
      "data\n"
     ],
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "html": [
        "<div style=\"max-width:1500px;overflow:auto;\">\n",
        "<table border=\"1\" class=\"dataframe\">\n",
        "  <thead>\n",
        "    <tr style=\"text-align: right;\">\n",
        "      <th></th>\n",
        "      <th>secID</th>\n",
        "      <th>tradeDate</th>\n",
        "      <th>PE</th>\n",
        "      <th>PB</th>\n",
        "      <th>CurrentRatio</th>\n",
        "      <th>LongDebtToWorkingCapital</th>\n",
        "      <th>NetProfitGrowRate</th>\n",
        "    </tr>\n",
        "  </thead>\n",
        "  <tbody>\n",
        "    <tr>\n",
        "      <th>0</th>\n",
        "      <td>000560.XSHE</td>\n",
        "      <td>2016-05-31</td>\n",
        "      <td>249.152</td>\n",
        "      <td>3.0108</td>\n",
        "      <td>2.1253</td>\n",
        "      <td>0.3568</td>\n",
        "      <td>2.2678</td>\n",
        "    </tr>\n",
        "  </tbody>\n",
        "</table>\n",
        "</div>"
       ],
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 28,
       "text": [
        "         secID   tradeDate       PE      PB  CurrentRatio  \\\n",
        "0  000560.XSHE  2016-05-31  249.152  3.0108        2.1253   \n",
        "\n",
        "   LongDebtToWorkingCapital  NetProfitGrowRate  \n",
        "0                    0.3568             2.2678  "
       ]
      }
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "EFA68641B11F49A48260132C7D9A4756",
     "input": [
      "\n"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    }
   ],
   "metadata": {}
  }
 ]
}






aqf13.3.3.nb

{
 "metadata": {
  "signature": "sha256:6c10bbec119f867b86369f2f30ffe727ec59d5ee8bb7a48bfbdc631e3d3497cc"
 },
 "nbformat": 3,
 "nbformat_minor": 0,
 "worksheets": [
  {
   "cells": [
    {
     "cell_type": "markdown",
     "id": "uqer_B60BD51E55FE4F978",
     "metadata": {},
     "source": [
      "# 1. \u57fa\u672c\u539f\u7406\n",
      "\n",
      "---\n",
      "\n",
      "- \u80a1\u7968\u6536\u76ca\u7387\u5177\u6709\u6b63\u76f8\u5173\u6027\uff0c\u5373\u8fc7\u53bb\u8868\u73b0\u597d\uff08\u5dee\uff09\u7684\u80a1\u7968\u672a\u6765\u4f9d\u7136\u8868\u73b0\u597d\uff08\u5dee\uff09\uff0c\u8fd9\u4e00\u73b0\u8c61\u88ab\u79f0\u4e3a \u201c\u52a8\u91cf\u6548\u5e94\u201d\u3002\u8be5\u7406\u8bba\u7684\u6e90\u81ea\u4e0e\u7269\u7406\u5b66\u4e2d\u52a8\u91cf\u6982\u5ff5\u7684\u7c7b\u6bd4\u3002\u6211\u4eec\u628a\u80a1\u7968\u7684\u4ef7\u683c\u7c7b\u6bd4\u4e3a\u8fd0\u52a8\u4e2d\u7684\u7269\u4f53\uff0c\u80a1\u7968\u4ef7\u683c\u7684\u4e0a\u6da8\u6216\u4e0b\u8dcc\u5219\u53ef\u89c6\u4e3a\u7269\u4f53\u7684\u8fd0\u52a8\uff0c\u4f9d\u636e\u60ef\u6027\u7684\u539f\u7406\uff0c\u80a1\u7968\u4ef7\u683c\u4e0a\u6da8\uff0c\u5219\u5176\u5177\u6709\u7ee7\u7eed\u4e0a\u6da8\u7684\u52a8\u80fd\uff1b\u540c\u7406\uff0c\u80a1\u7968\u4e0b\u8dcc\uff0c\u5219\u53ef\u4fdd\u6301\u7ee7\u7eed\u4e0b\u8dcc\u7684\u52a8\u80fd\u3002\n",
      "- \u57fa\u4e8e\u884c\u4e3a\u91d1\u878d\u5b66\u6d3e\u7684\u89c2\u70b9\uff0c\u52a8\u91cf\u6548\u5e94\u7684\u539f\u56e0\u5728\u4e8e\u6295\u8d44\u4eba\u5728\u590d\u6742\u7684\u5e02\u573a\u73af\u5883\u4e2d\u65e0\u6cd5\u5b8c\u7f8e\u5730\u9884\u671f\u4e0e\u5224\u65ad\uff0c\u56fa\u6709\u975e\u7406\u6027\u7684\u884c\u4e3a\u4e0e\u968f\u4e4b\u800c\u6765\u7684\u5b9a\u4ef7\u504f\u5dee\uff0c\u5957\u5229\u8005\u53d7\u9650\u4e8e\u5e02\u573a\u673a\u5236\u4e0e\u98ce\u9669\u627f\u62c5\u80fd\u529b\uff0c\u4e0d\u4e00\u5b9a\u80fd\u53ca\u65f6\u7ea0\u6b63\u504f\u5dee\u7684\u4ef7\u683c\u3002 \n"
     ]
    },
    {
     "cell_type": "markdown",
     "id": "C35D562D212B49E689F1991EC2E2BAD2",
     "metadata": {},
     "source": [
      "# 2. \u64cd\u76d8\u7b56\u7565\n",
      "---\n",
      "\n",
      "-\u4e70\u5165\u6761\u4ef6\uff1a\u52a8\u91cf\u503c\u6392\u540d\u5728\u524d20%\uff0c\u4e14\u672a\u6301\u6709\uff0c\u5219\u4e70\u5165\n",
      "-\u5356\u51fa\u6761\u4ef6\uff1a\u52a8\u91cf\u503c\u6392\u540d\u4e0d\u5728\u524d20%\uff0c\u4e14\u5df2\u6301\u6709\uff0c\u5219\u5356\u51fa"
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "4948949A718F409FB002B638A133ACDC",
     "input": [
      "def stock_sellection_basic_momentum(context):\n",
      "    ##\u4e70\u5165\u52a8\u91cf\u503c\u6392\u540d\u524d20%\u7684\u80a1\u7968\uff0c\u5176\u4f59\u5356\u51fa             \uff08\u64cd\u76d8\u89c4\u5219\uff1a\u9884\u6d4b\uff09\n",
      "    ##\u57fa\u4e8e\u4ed3\u4f4d\u7ba1\u7406\u7684\u9700\u8981\uff0c\u6bcf\u53ea\u80a1\u7968\u6700\u5927\u6295\u8d44\u989d\u4e3a100000\u5143 \uff08\u4ed3\u4f4d\u7ba1\u7406\uff1a\u98ce\u63a7\uff09    \n",
      "    #\u6570\u636e\u83b7\u53d6\uff08\u901a\u7528\u90e8\u5206\uff09\uff1a\u6295\u8d44\u8005\u8d26\u6237\uff0c\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff0c\u6301\u4ed3\u6570\u636e\uff0c\u8d26\u6237\u91d1\u989d\u6570\u636e\uff1b\n",
      "    \n",
      "    today = context.current_date                                                                  #\u83b7\u53d6\u5f53\u524d\u65e5\u671f\n",
      "    \n",
      "    account = context.get_account('fantasy_account')                                              #\u83b7\u53d6\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff08fantasy_account\uff09\n",
      "    current_universe = context.get_universe(exclude_halt=True)                                    #\u83b7\u53d6\u5f53\u524d\u9664\u505c\u724c\u5916\u7684\u6240\u6709\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff08universe\uff09                                             \n",
      "    history = context.history(current_universe, 'closePrice', momentum_time_range)                #\u83b7\u53d6\u80a1\u7968\u6536\u76d8\u4ef7\u6570\u636e\u7528\u4ee5\u8ba1\u7b97\u52a8\u91cf\uff0c\u9ed8\u8ba4\u8fd4\u56de\u7c7b\u578b\u4e3adataframe\n",
      "    security_position = account.get_positions()                                                   #\u5b57\u5178\u578b\u6570\u636e\uff0c\u4e0a\u4e00K\u7ebf\u7ed3\u675f\u540e\u7684\u6709\u6548\u8bc1\u5238\u5934\u5bf8\uff0c\u5373\u6301\u4ed3\u6570\u91cf\u5927\u4e8e0\u7684\u8bc1\u5238\u53ca\u5176\u5934\u5bf8\n",
      "    cash = account.cash                                                                           #\u83b7\u53d6\u80a1\u7968\u8d26\u6237\u53ef\u7528\u4e8e\u6295\u8d44\u7684\u73b0\u91d1\u989d\u5ea6\n",
      "    #\u6570\u636e\u5904\u7406\u90e8\u5206\uff1a \u8ba1\u7b97\u52a8\u91cf\uff08\u7d2f\u8ba1\u6536\u76ca\uff09\n",
      "    momentum = {'symbol':[], 'moment':[]}                                                             #momentum\u4e3a\u5b57\u5178\u578b\u53d8\u91cf\uff0c\u4ee5\u80a1\u7968\u4ee3\u7801\u4e3akey\uff0c\u52a8\u91cf\u503c\u4e3aValue                                  \n",
      "    for sec in current_universe:                                                                      #\u904d\u5386\u8bc1\u5238\u6c60\u4e2d\u6240\u6709\u80a1\u7968\n",
      "        if history[sec]['closePrice'][0]!=0:                                                          #\u4fdd\u8bc1\u8ba1\u7b97\u52a8\u91cf\u7684\u9996\u65e5\u6536\u76d8\u4ef7\u4e0d\u4e3a\u7a7a\uff0c\u53bb\u6389\u65e0\u6548\u6570\u636e\n",
      "            momentum['symbol'].append(sec)                                                            #\u8bb0\u5f55\u6570\u636e\u6709\u6548\u80a1\u7968\n",
      "            momentum['moment'].append(history[sec]['closePrice'][-1]/history[sec]['closePrice'][0])   #\u8bb0\u5f55\u80a1\u7968\u52a8\u91cf\u503c\uff08\u6b64\u5904\u4ee5\u9664\u6cd5\u8ba1\u7b97\u52a8\u91cf\u53d6\u503c\uff09\n",
      "    #\u6570\u636e\u5904\u7406\u90e8\u5206\uff1a \u6392\u5e8f\uff0c\u53d6\u52a8\u91cf(\u7d2f\u8ba1\u6536\u76ca)\u6700\u9ad8\u768420%\n",
      "    momentum = pd.DataFrame(momentum).sort(columns='moment').reset_index()                            #\u5c06\u8bc1\u5238\u6c60\u4e2d\u80a1\u7968\u6839\u636e\u52a8\u91cf\u503c\u8fdb\u884c\u6392\u5e8f                      \n",
      "    momentum = momentum[int(len(momentum)*(1-buy_percent)):len(momentum)]                             #\u53d6\u52a8\u91cf\u503c\u6392\u540d\u5728\u524d20%\u7684\u80a1\u7968\n",
      "    momentum_list = momentum['symbol'].tolist()                                                       #\u8f6c\u6362\u4e3alist\u683c\u5f0f   \n",
      "    #\u9009\u80a1\u7b56\u7565\u90e8\u5206\uff1a\u5c06\u52a8\u91cf\u503c\u6392\u540d\u524d20%\u7684\u80a1\u7968\u653e\u5165buylist,\u5176\u4f59\u80a1\u7968\u82e5\u6709\u6301\u4ed3\uff0c\u653e\u5165selllist\n",
      "    buylist  = []                                                                                 #\u521d\u59cb\u5316buylist\n",
      "    selllist = []                                                                                 #\u521d\u59cb\u5316selllist   \n",
      "    for sec in current_universe:\n",
      "        #\u904d\u5386\u6240\u6709\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff1b\u6ce8\uff1a\u5982\u8be5\u7b56\u7565\u6267\u884c\u4e86\u9009\u80a1\u7b56\u7565\uff0c\u8be5\u90e8\u5206\u5e94\u904d\u5386\u88ab\u9009\u4e2d\u80a1\u7968\n",
      "        if sec in momentum_list and sec not in security_position:                                 #\u52a8\u91cf\u503c\u524d20%\u80a1\u7968\uff0c\u4e14\u65e0\u6301\u4ed3\uff0c\u52a0\u5165\u4e70\u5165\u5217\u8868        \n",
      "            buylist.append(sec)\n",
      "        elif sec not in momentum_list and sec in security_position:                               #\u52a8\u91cf\u503c\u6392\u540d\u4e0d\u5728\u524d20%\uff0c\u4e14\u6709\u6301\u4ed3\uff0c\u52a0\u5165\u5356\u51fa\u5217\u8868\n",
      "            selllist.append(sec)\n",
      "    # \u4ea4\u6613\u6267\u884c\u90e8\u5206\uff1a\u5356\u51fa       \n",
      "    m = len(selllist)\n",
      "    for sec in selllist[:m]:                                                                            #\u5168\u989d\u51fa\u552e\u5356\u51fa\u5217\u8868\u4e2d\u7684\u80a1\u7968\n",
      "       order_to(sec,0)                                                                                  #\u6267\u884c\u5356\u51fa\u6307\u4ee4\u540e,\u4f1a\u81ea\u52a8\u66f4\u65b0\u80a1\u7968\u8d26\u6237\u4e2d\u7684\u91d1\u989d\n",
      "   #\u4ea4\u6613\u6267\u884c\u90e8\u5206\uff1a\u4e70\u5165\n",
      "    d = min(len(buylist), int(cash) // Max_Position)                                                    #\u53ef\u4ee5\u4e70\u5165\u7684\u80a1\u7968\u6570\u91cf\uff0c\u5982\u679c\u8d44\u91d1\u4e0d\u591f\uff0c\u53ea\u4e70\u5165\u90e8\u5206\n",
      "    for sec in buylist[:d]:                                                                             #\u4e70\u5165buylist\u4e2d\u524dd\u53ea\u80a1\u7968\uff0cd<=len(buylist)\n",
      "        order(sec, Max_Position / context.current_price(sec))                                           #\u57fa\u4e8e\u4ed3\u4f4d\u7ba1\u7406\u7684\u9700\u8981\uff0c\u6bcf\u53ea\u80a1\u7968\u6700\u5927\u6295\u8d44\u989d\u4e3a100000\u5143          "
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "485BA751B9F1420F8DBA15F6122A0EAF",
     "input": [
      "def stock_selection(context):\n",
      "    stock_sellection_basic_momentum(context)   #\u57fa\u7840momentum\u7b56\u7565"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "strategy",
     "collapsed": false,
     "has_detail": true,
     "id": "uqer_2C877B673CEF461E8",
     "input": "import pandas as pd #\u5f15\u5165pandas\u7c7b\n#\u521d\u59cb\u5316\u56de\u6d4b\u73af\u5883\nstart = '20170510'  # \u56de\u6d4b\u8d77\u59cb\u65f6\u95f4 \u6ce8\uff1a\u652f\u6301\u4e24\u79cd\u65e5\u671f\u8868\u8ff0\u5f62\u5f0f\uff08 '2015-01-01'\uff0c'20150101'\uff09\nend = '20170810'   # \u56de\u6d4b\u7ed3\u675f\u65f6\u95f4\nbenchmark = 'HS300' # \u7b56\u7565\u53c2\u8003\u6807\u51c6\nuniverse =  DynamicUniverse('HS300')  # \u8bc1\u5238\u6c60\uff1a\u53ef\u4f9b\u9009\u62e9\u7684\u80a1\u7968\u7684\u8303\u56f4.\nfreq = 'd'          # \u7528\u65e5\u7ebf\u56de\u6d4b\u7684\u7b56\u7565\nrefresh_rate = 1    # \u6bcf\u5929\u8c03\u4e00\u6b21\u4ed3\uff0c\u5373\u6bcf\u4e2a\u4ea4\u6613\u65e5\u90fd\u4f1a\u8fd0\u884c\u7b2c\u4e09\u90e8\u5206\u7684handle_data\u51fd\u6570\n\n#\u521d\u59cb\u5316\u6295\u8d44\u8005\uff08\u8d26\u6237\uff09\u53c2\u6570\n#accounts\u4e3a\u5b57\u5178\u7c7b\u578b\uff0c\u4ee3\u8868\u6295\u8d44\u8005\u6240\u6709\u7684\u8d26\u6237\uff0c\u800c\u5b57\u5178\u4e2d\u6bcf\u4e00\u4e2a\u952e\u4ee3\u8868\u4e00\u4e2a\u8d26\u6237\uff0c\u800c\u6bcf\u4e00\u4e2a\u952e\u5bf9\u5e94\u7684\u503c\u4e3a\u8be5\u8d26\u6237\u7684\u521d\u59cb\u60c5\u51b5\uff0c\u5982\u672c\u7a0b\u5e8f\u4e2d\u7684\u952e\u4e3afantasy_account\uff08\u80a1\u7968\u8d26\u6237\uff09\uff0c\u503c\u4e3a\u76f8\u5e94\u914d\u7f6e\naccounts = {\n    'fantasy_account': AccountConfig(account_type='security', capital_base=10000000)  #\u521d\u59cb\u5316\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff1a \u6295\u8d44\u54c1\u79cd\u4e3a\u80a1\u7968\uff0c\u521d\u59cb\u6295\u8d44\u91d1\u989d\u4e3a1\u5343\u4e07\n}\n\n#\u521d\u59cb\u5316\u7b56\u7565\u53c2\u6570\nMax_Position = 100000     #\u51fa\u4e8e\u98ce\u9669\u7ba1\u7406\u7684\u76ee\u7684\uff0c\u8bbe\u5b9a\u6bcf\u53ea\u80a1\u7968\u6295\u8d44\u7684\u6700\u5927\u4ed3\u4f4d\u4e3a100\uff0c000\u5143\nbuy_percent = 0.2         #\u9009\u62e9\u52a8\u91cf\u6700\u503c\u6392\u540d\u524d20%\u7684\u80a1\u7968\u4f5c\u4e3a\u6295\u8d44\u5bf9\u8c61max_history_window = 250  #\u8bbe\u7f6e\u6700\u957f\u56de\u6d4b\u5468\u671f\nmax_history_window = 250  #\u8bbe\u7f6e\u6700\u957f\u56de\u6d4b\u5468\u671f\nmomentum_time_range = 20\n #\u521d\u59cb\u5316\u56de\u6d4b\u73af\u5883\uff0c\u6307\u660e\u521b\u5efa\u8d26\u6237\u65f6\u7684\u5de5\u4f5c\uff0c\u5168\u5c40\u53ea\u8fd0\u884c\u4e00\u6b21\ndef initialize(context):\n    pass\n        \n#handle_data\u51fd\u6570\u662f\u7b56\u7565\u7684\u6838\u5fc3\u51fd\u6570\uff0c\u5305\u542b\u4e86\u6240\u6709\u7b56\u7565\u7b97\u6cd5\u7684\u5185\u5bb9\uff0c\u5305\u62ec\u6570\u636e\u83b7\u53d6\uff0c\u4ea4\u6613\u4fe1\u53f7\u751f\u6210\uff0c\u8ba2\u5355\u59d4\u6258\u7b49\u903b\u8f91\u3002\n#handle_data\u51fd\u6570\u65e0\u8bba\u662f\u56de\u6d4b\u8fd8\u662f\u6a21\u62df\u4ea4\u6613\u573a\u666f\uff0c\u8fd9\u4e2a\u51fd\u6570\u4f1a\u6839\u636e\u56de\u6d4b\u9891\u7387 freq \u7684\u8bbe\u7f6e\u88ab\u8c03\u7528\u3002\u5f53freq='d'\u65f6\uff0c\u6bcf\u5929\u88ab\u8c03\u7528\u4e00\u6b21\uff0c\u5f53freq='m'\u65f6\uff0c\u6bcf\u5206\u949f\u88ab\u8c03\u7528\u4e00\u6b21\u3002\ndef handle_data(context):\n    stock_selection(context)\n",
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 3,
       "text": "'{\"information\": -2.31443, \"benchmark_cumulative_return\": {\"1498694400000\": 0.0943452478, \"1497830400000\": 0.0599943195, \"1497225600000\": 0.0661759451, \"1497484800000\": 0.0525752413, \"1500249600000\": 0.0927731824, \"1495670400000\": 0.0397089973, \"1497312000000\": 0.0685258105, \"1500940800000\": 0.1094774207, \"1496966400000\": 0.0667071555, \"1496620800000\": 0.0346667492, \"1496361600000\": 0.0399623282, \"1495065600000\": 0.0135957821, \"1499299200000\": 0.0917408882, \"1501027200000\": 0.1052505861, \"1501804800000\": 0.1059041816, \"1498435200000\": 0.0941257123, \"1495756800000\": 0.0381508915, \"1501632000000\": 0.1217945276, \"1496188800000\": 0.0418645022, \"1494374400000\": -0.0044240288, \"1494892800000\": 0.0227042399, \"1498521600000\": 0.0961013233, \"1496793600000\": 0.0540902752, \"1500336000000\": 0.0938539177, \"1501718400000\": 0.1119434371, \"1501200000000\": 0.1101731336, \"1496880000000\": 0.0621757451, \"1499212800000\": 0.0916164449, \"1500595200000\": 0.1121734722, \"1502323200000\": 0.1083922112, \"1499990400000\": 0.1045662079, \"1502236800000\": 0.1129031892, \"1495411200000\": 0.0175110314, \"1498176000000\": 0.0806407419, \"1499126400000\": 0.0797760224, \"1501113600000\": 0.1072807827, \"1494806400000\": 0.0139182249, \"1500422400000\": 0.1125161982, \"1500508800000\": 0.1179263473, \"1499644800000\": 0.0898289305, \"1498608000000\": 0.0875857904, \"1502150400000\": 0.113251851, \"1499731200000\": 0.0949360549, \"1497398400000\": 0.0545158937, \"1496707200000\": 0.0418636372, \"1499040000000\": 0.0889816606, \"1495584000000\": 0.0213672804, \"1498003200000\": 0.0702223191, \"1501545600000\": 0.1246372444, \"1500854400000\": 0.1166092235, \"1494547200000\": 0.0097974594, \"1502064000000\": 0.1116357295, \"1495497600000\": 0.0213753639, \"1494979200000\": 0.0171312886, \"1497571200000\": 0.0495830257, \"1498089600000\": 0.0709344673, \"1496275200000\": 0.0433122734, \"1497916800000\": 0.05785525, \"1499385600000\": 0.0904978279, \"1499904000000\": 0.0997419443, \"1499817600000\": 0.0913611454, \"1501459200000\": 0.1149402165, \"1498780800000\": 0.0937396757, \"1494460800000\": 0.0012269829, \"1495152000000\": 0.0153068767}, \"benchmark_annualized_return\": 0.48559, \"turnover_rate\": 5.60903, \"max_drawdown\": 0.01436, \"beta\": 0.59314, \"sharpe\": 3.21789, \"alpha\": -0.02229, \"volatility\": 0.08258, \"annualized_return\": 0.26573, \"cumulative_return\": {\"1498694400000\": 0.0434384559, \"1497830400000\": 0.0267747268, \"1497225600000\": 0.0371608345, \"1497484800000\": 0.024263292, \"1500249600000\": 0.0418249938, \"1495670400000\": 0.0164073996, \"1497312000000\": 0.038144909, \"1500940800000\": 0.0534914479, \"1496966400000\": 0.0349748263, \"1496620800000\": 0.0135576174, \"1496361600000\": 0.0180013575, \"1495065600000\": 0.0103959126, \"1499299200000\": 0.0448705185, \"1501027200000\": 0.0541808831, \"1501804800000\": 0.060372673, \"1498435200000\": 0.0447259615, \"1495756800000\": 0.0144120954, \"1501632000000\": 0.0694194544, \"1496188800000\": 0.0172065312, \"1494374400000\": -0.0017643925, \"1494892800000\": 0.019248945, \"1498521600000\": 0.0445209581, \"1496793600000\": 0.0270388864, \"1500336000000\": 0.0484985923, \"1501718400000\": 0.0688501241, \"1501200000000\": 0.055776984, \"1496880000000\": 0.0327046618, \"1499212800000\": 0.042985874, \"1500595200000\": 0.0618461859, \"1502323200000\": 0.0631853345, \"1499990400000\": 0.0457012823, \"1502236800000\": 0.0720000439, \"1495411200000\": 0.0137765041, \"1498176000000\": 0.0326312069, \"1499126400000\": 0.0356719061, \"1501113600000\": 0.0515115897, \"1494806400000\": 0.0109353608, \"1500422400000\": 0.0627470394, \"1500508800000\": 0.0642841866, \"1499644800000\": 0.0472162748, \"1498608000000\": 0.0368727007, \"1502150400000\": 0.0724031587, \"1499731200000\": 0.0370652501, \"1497398400000\": 0.0261549959, \"1496707200000\": 0.0175592696, \"1499040000000\": 0.0415022212, \"1495584000000\": 0.0138104345, \"1498003200000\": 0.0306025499, \"1501545600000\": 0.0689685386, \"1500854400000\": 0.0583412327, \"1494547200000\": 0.0046561951, \"1502064000000\": 0.0690223359, \"1495497600000\": 0.0146000016, \"1494979200000\": 0.0121422046, \"1497571200000\": 0.0232335988, \"1498089600000\": 0.0263695288, \"1496275200000\": 0.0214132238, \"1497916800000\": 0.0248242001, \"1499385600000\": 0.0492005464, \"1499904000000\": 0.0422439938, \"1499817600000\": 0.0386112219, \"1501459200000\": 0.0703099486, \"1498780800000\": 0.0426030438, \"1494460800000\": -0.0003324954, \"1495152000000\": 0.0105855344}}'"
      }
     ],
     "trading_days": ""
    },
    {
     "cell_type": "markdown",
     "id": "C294DB42CC70471C831114A7ADDA4570",
     "metadata": {},
     "source": [
      "# 3. \u7f16\u7a0b\u590d\u4e60\uff1adataframe\u4e0e\u5b57\u5178\n",
      "    \n",
      "    momentum = {'symbol':[], 'moment':[]}                                                             #momentum\u4e3a\u5b57\u5178\u578b\u53d8\u91cf\uff0c\u4ee5\u80a1\u7968\u4ee3\u7801\u4e3akey\uff0c\u52a8\u91cf\u503c\u4e3aValue                                  \n",
      "    for sec in current_universe:                                                                      #\u904d\u5386\u8bc1\u5238\u6c60\u4e2d\u6240\u6709\u80a1\u7968\n",
      "        if history[sec]['closePrice'][0]!=0:                                                          #\u4fdd\u8bc1\u8ba1\u7b97\u52a8\u91cf\u7684\u9996\u65e5\u6536\u76d8\u4ef7\u4e0d\u4e3a\u7a7a\uff0c\u53bb\u6389\u65e0\u6548\u6570\u636e\n",
      "            momentum['symbol'].append(sec)                                                            #\u8bb0\u5f55\u6570\u636e\u6709\u6548\u80a1\u7968\n",
      "            momentum['moment'].append(history[sec]['closePrice'][-1]/history[sec]['closePrice'][0])   #\u8bb0\u5f55\u80a1\u7968\u52a8\u91cf\u503c\uff08\u6b64\u5904\u4ee5\u9664\u6cd5\u8ba1\u7b97\u52a8\u91cf\u53d6\u503c\uff09"
     ]
    }
   ],
   "metadata": {}
  }
 ]
}
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{
 "metadata": {
  "signature": "sha256:e5a1b1dbfb551b536b997df4b7ef14b38b768a2ee3a85ed0928f1ac06679d381"
 },
 "nbformat": 3,
 "nbformat_minor": 0,
 "original_thread": "57bd5864228e5b79a575a9b2",
 "worksheets": [
  {
   "cells": [
    {
     "cell_type": "strategy",
     "collapsed": true,
     "has_detail": true,
     "id": "178ABB5627C848EE8F53CD5E2D87911C",
     "input": "## \u524d\u8a00 \n\n### \u6d77\u9f9f\u4ea4\u6613\u7cfb\u7edf\u672c\u8d28\u4e0a\u662f\u4e00\u4e2a\u8d8b\u52bf\u8ddf\u968f\u7684\u7cfb\u7edf,\u4f46\u662f\u6700\u503c\u5f97\u6211\u4eec\u5b66\u4e60\u7684,**\u662f\u8d44\u91d1\u7ba1\u7406\u5c24\u5176\u662f\u5206\u6279\u5efa\u4ed3\u53ca\u52a8\u6001\u6b62\u635f\u7684\u90e8\u5206**",
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "\u5f00\u59cb\u52a0\u8f7d\u6570\u636e"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "\n"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "\u5f00\u59cb\u8fdb\u884c\u56de\u6d4b\n"
      },
      {
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 33,
       "text": "'{\"information\": 0.26706, \"benchmark_cumulative_return\": {\"1387238400000\": -0.0660258824, \"1385337600000\": -0.0532432272, \"1368748800000\": 0.0273846093, \"1385510400000\": -0.0429933213, \"1388361600000\": -0.0885867734, \"1359936000000\": 0.0892090608, \"1385683200000\": -0.0332983214, \"1361491200000\": 0.0291920173, \"1375660800000\": -0.0969618899, \"1362096000000\": 0.0578212014, \"1377475200000\": -0.0742543451, \"1377043200000\": -0.0849679938, \"1361145600000\": 0.085027448, \"1384214400000\": -0.0725143186, \"1370304000000\": 0.0169285955, \"1371081600000\": -0.0487603797, \"1370476800000\": 0.0019382073, \"1378080000000\": -0.0803067837, \"1380153600000\": -0.0549000178, \"1373500800000\": -0.0777938524, \"1366848000000\": -0.021831586, \"1379980800000\": -0.0313402961, \"1357516800000\": 0.0051645891, \"1378166400000\": -0.0667670782, \"1387152000000\": -0.0614479082, \"1369267200000\": 0.0237380844, \"1374192000000\": -0.131782239, \"1364256000000\": 0.0206504291, \"1376438400000\": -0.068915357, \"1366070400000\": -0.0251134585, \"1366934400000\": -0.0299847401, \"1384300800000\": -0.0930815117, \"1386806400000\": -0.0447650568, \"1371427200000\": -0.0472145702, \"1377648000000\": -0.0772508373, \"1383868800000\": -0.0852216651, \"1376870400000\": -0.0759111358, \"1363132800000\": 0.0017955172, \"1382659200000\": -0.0611982005, \"1366675200000\": -0.0291246358, \"1385078400000\": -0.0495412117, \"1359417600000\": 0.060607622, \"1365984000000\": -0.0341425712, \"1362355200000\": 0.0090211855, \"1380499200000\": -0.045153491, \"1375228800000\": -0.1307715175, \"1374710400000\": -0.1130700172, \"1380240000000\": -0.0507263323, \"1363910400000\": 0.0377930597, \"1358812800000\": 0.0293069621, \"1378339200000\": -0.0718286133, \"1384819200000\": -0.0439128798, \"1361232000000\": 0.0644681821, \"1386201600000\": -0.0217047504, \"1381276800000\": -0.0274955905, \"1361404800000\": 0.0347172952, \"1365379200000\": -0.0200796686, \"1378944000000\": -0.0061436017, \"1365465600000\": -0.0132860342, \"1378771200000\": -0.019049129, \"1369008000000\": 0.0343447155, \"1375920000000\": -0.0975722864, \"1357603200000\": 0.0009433401, \"1375315200000\": -0.1100259617, \"1367539200000\": -0.0119066965, \"1374624000000\": -0.108523752, \"1386633600000\": -0.0275986444, \"1363824000000\": 0.0364771399, \"1368576000000\": -0.0063536733, \"1358380800000\": 0.0118115698, \"1366588800000\": 0.00305991, \"1381449600000\": -0.0215818784, \"1382054400000\": -0.0384074199, \"1361750400000\": 0.0325055986, \"1377734400000\": -0.0811113974, \"1372118400000\": -0.1417110922, \"1386720000000\": -0.0436750629, \"1385942400000\": -0.0412889673, \"1358899200000\": 0.0334925385, \"1382486400000\": -0.0414039121, \"1372204800000\": -0.1405735349, \"1363046400000\": 0.0129451634, \"1364860800000\": -0.0144909729, \"1374451200000\": -0.127140847, \"1381881600000\": -0.0402623912, \"1358294400000\": 0.0214590063, \"1378425600000\": -0.0654670128, \"1368057600000\": 0.0019183892, \"1364515200000\": -0.0110465923, \"1368662400000\": 0.0117917517, \"1381968000000\": -0.0434491369, \"1381708800000\": -0.0199805783, \"1375401600000\": -0.109272875, \"1365724800000\": -0.0241146277, \"1364342400000\": 0.0240115738, \"1387411200000\": -0.0755227016, \"1386288000000\": -0.0280108603, \"1368144000000\": 0.0070869419, \"1388448000000\": -0.0764700054, \"1386028800000\": -0.0317762936, \"1369353600000\": 0.0294377614, \"1367798400000\": 0.001200975, \"1358726400000\": 0.0348560217, \"1359590400000\": 0.0649755247, \"1369872000000\": 0.0441427694, \"1370390400000\": 0.0148952615, \"1379376000000\": -0.0379040409, \"1383004800000\": -0.0598109356, \"1373932800000\": -0.0812976872, \"1358208000000\": 0.0288947462, \"1364947200000\": -0.0156206029, \"1370563200000\": -0.0153748588, \"1371686400000\": -0.079862859, \"1376352000000\": -0.0649596702, \"1387497600000\": -0.0970371985, \"1384732800000\": -0.0372777899, \"1362528000000\": 0.0504369884, \"1379462400000\": -0.0358469252, \"1383264000000\": -0.0546939099, \"1358121600000\": 0.021708714, \"1373587200000\": -0.098131156, \"1363564800000\": -0.0081095543, \"1360195200000\": 0.0939059434, \"1377820800000\": -0.0828553875, \"1357862400000\": -0.0157434749, \"1381363200000\": -0.0371152817, \"1360108800000\": 0.100235835, \"1383696000000\": -0.0671396579, \"1357689600000\": 0.0012564656, \"1362441600000\": 0.039576686, \"1387843200000\": -0.0930299847, \"1361836800000\": 0.017693573, \"1367971200000\": 0.0078638102, \"1375142400000\": -0.132214273, \"1386892800000\": -0.0461047583, \"1372636800000\": -0.1227293446, \"1384128000000\": -0.0820745556, \"1380067200000\": -0.0372262629, \"1366329600000\": 0.0043084484, \"1370217600000\": 0.0315781129, \"1373846400000\": -0.0854793, \"1386115200000\": -0.0189540023, \"1369612800000\": 0.0303731743, \"1371513600000\": -0.0413048217, \"1366761600000\": -0.0108523752, \"1362614400000\": 0.0382568026, \"1385596800000\": -0.0330644682, \"1375056000000\": -0.1375294794, \"1362700800000\": 0.033282467, \"1359504000000\": 0.065700866, \"1386547200000\": -0.0285697299, \"1381795200000\": -0.0219742761, \"1358985600000\": 0.0237024119, \"1358467200000\": 0.0287282744, \"1357776000000\": 0.0030163103, \"1368403200000\": 0.0030955826, \"1379289600000\": -0.0176618641, \"1387756800000\": -0.0944727402, \"1376265600000\": -0.0674448562, \"1371772800000\": -0.0814760499, \"1384473600000\": -0.0682613607, \"1374537600000\": -0.1019084802, \"1363305600000\": 0.0067064349, \"1381190400000\": -0.0321607642, \"1364774400000\": -0.0117996789, \"1387324800000\": -0.0656889752, \"1385424000000\": -0.0537228245, \"1372896000000\": -0.1192968549, \"1376524800000\": -0.0798192592, \"1369958400000\": 0.0330842863, \"1372377600000\": -0.1277552072, \"1368489600000\": -0.0117402247, \"1379030400000\": -0.0134961057, \"1360022400000\": 0.098583008, \"1375833600000\": -0.0960502586, \"1363651200000\": 0.0008482134, \"1384992000000\": -0.0447769476, \"1377129600000\": -0.0868110743, \"1359676800000\": 0.0873461622, \"1367452800000\": -0.029061218, \"1383782400000\": -0.0722963198, \"1367884800000\": 0.0027666026, \"1372032000000\": -0.1394161597, \"1362960000000\": 0.0275154085, \"1374105600000\": -0.1100418161, \"1382572800000\": -0.0485304901, \"1366243200000\": -0.0230285975, \"1382400000000\": -0.0305436097, \"1383177600000\": -0.0591529757, \"1360281600000\": 0.0986028261, \"1372982400000\": -0.1173665748, \"1383091200000\": -0.0457718147, \"1357257600000\": 0.000574724, \"1369699200000\": 0.0481182742, \"1363737600000\": 0.0345706415, \"1378857600000\": -0.0158822014, \"1369180800000\": 0.0376860421, \"1388016000000\": -0.1021106245, \"1374796800000\": -0.1184922412, \"1369094400000\": 0.0364256129, \"1359072000000\": 0.0193107275, \"1366156800000\": -0.0255573832, \"1373414400000\": -0.1184684595, \"1376611200000\": -0.0867278384, \"1384387200000\": -0.0865851483, \"1364428800000\": -0.0093739472, \"1371168000000\": -0.0420856537, \"1382918400000\": -0.0622287402, \"1372723200000\": -0.1192928913, \"1364169600000\": 0.0357280168, \"1383609600000\": -0.0551695436, \"1378684800000\": -0.0326403615, \"1377561600000\": -0.0721655205, \"1373328000000\": -0.1428050496, \"1365638400000\": -0.017867972, \"1382313600000\": -0.0204641392, \"1377216000000\": -0.0935531818, \"1373241600000\": -0.1424285063, \"1383523200000\": -0.0564814998, \"1375747200000\": -0.0908896332, \"1365552000000\": -0.0149230068, \"1379894400000\": -0.0200836323, \"1372291200000\": -0.1435700272, \"1363219200000\": 0.0044868111, \"1376956800000\": -0.0834301116, \"1371600000000\": -0.0484313998, \"1362009600000\": 0.0596008641, \"1372809600000\": -0.1264908143, \"1361318400000\": 0.0712182168, \"1374019200000\": -0.0951742999, \"1384905600000\": -0.0388830536, \"1387929600000\": -0.0863433679, \"1369785600000\": 0.0474087873, \"1376006400000\": -0.0939138707, \"1378252800000\": -0.0682772152, \"1361923200000\": 0.0284270398, \"1388102400000\": -0.0869934006, \"1359331200000\": 0.0510949484}, \"benchmark_annualized_return\": -0.08017, \"turnover_rate\": 0.0, \"max_drawdown\": 0.0, \"beta\": 0.0, \"sharpe\": null, \"alpha\": -0.03609, \"volatility\": 0.0, \"annualized_return\": 0.0, \"cumulative_return\": {\"1387238400000\": 0.0, \"1385337600000\": 0.0, \"1368748800000\": 0.0, \"1385510400000\": 0.0, \"1388361600000\": 0.0, \"1359936000000\": 0.0, \"1385683200000\": 0.0, \"1361491200000\": 0.0, \"1375660800000\": 0.0, \"1362096000000\": 0.0, \"1377475200000\": 0.0, \"1377043200000\": 0.0, \"1361145600000\": 0.0, \"1384214400000\": 0.0, \"1370304000000\": 0.0, \"1371081600000\": 0.0, \"1370476800000\": 0.0, \"1378080000000\": 0.0, \"1380153600000\": 0.0, \"1373500800000\": 0.0, \"1366848000000\": 0.0, \"1379980800000\": 0.0, \"1357516800000\": 0.0, \"1378166400000\": 0.0, \"1387152000000\": 0.0, \"1369267200000\": 0.0, \"1374192000000\": 0.0, \"1364256000000\": 0.0, \"1376438400000\": 0.0, \"1366070400000\": 0.0, \"1366934400000\": 0.0, \"1384300800000\": 0.0, \"1386806400000\": 0.0, \"1371427200000\": 0.0, \"1377648000000\": 0.0, \"1383868800000\": 0.0, \"1376870400000\": 0.0, \"1363132800000\": 0.0, \"1382659200000\": 0.0, \"1366675200000\": 0.0, \"1385078400000\": 0.0, \"1359417600000\": 0.0, \"1365984000000\": 0.0, \"1362355200000\": 0.0, \"1380499200000\": 0.0, \"1375228800000\": 0.0, \"1374710400000\": 0.0, \"1380240000000\": 0.0, \"1363910400000\": 0.0, \"1358812800000\": 0.0, \"1378339200000\": 0.0, \"1384819200000\": 0.0, \"1361232000000\": 0.0, \"1386201600000\": 0.0, \"1381276800000\": 0.0, \"1361404800000\": 0.0, \"1365379200000\": 0.0, \"1378944000000\": 0.0, \"1365465600000\": 0.0, \"1378771200000\": 0.0, \"1369008000000\": 0.0, \"1375920000000\": 0.0, \"1357603200000\": 0.0, \"1375315200000\": 0.0, \"1367539200000\": 0.0, \"1374624000000\": 0.0, \"1386633600000\": 0.0, \"1363824000000\": 0.0, \"1368576000000\": 0.0, \"1358380800000\": 0.0, \"1366588800000\": 0.0, \"1381449600000\": 0.0, \"1382054400000\": 0.0, \"1361750400000\": 0.0, \"1377734400000\": 0.0, \"1372118400000\": 0.0, \"1386720000000\": 0.0, \"1385942400000\": 0.0, \"1358899200000\": 0.0, \"1382486400000\": 0.0, \"1372204800000\": 0.0, \"1363046400000\": 0.0, \"1364860800000\": 0.0, \"1374451200000\": 0.0, \"1381881600000\": 0.0, \"1358294400000\": 0.0, \"1378425600000\": 0.0, \"1368057600000\": 0.0, \"1364515200000\": 0.0, \"1368662400000\": 0.0, \"1381968000000\": 0.0, \"1381708800000\": 0.0, \"1375401600000\": 0.0, \"1365724800000\": 0.0, \"1364342400000\": 0.0, \"1387411200000\": 0.0, \"1386288000000\": 0.0, \"1368144000000\": 0.0, \"1388448000000\": 0.0, \"1386028800000\": 0.0, \"1369353600000\": 0.0, \"1367798400000\": 0.0, \"1358726400000\": 0.0, \"1359590400000\": 0.0, \"1369872000000\": 0.0, \"1370390400000\": 0.0, \"1379376000000\": 0.0, \"1383004800000\": 0.0, \"1373932800000\": 0.0, \"1358208000000\": 0.0, \"1364947200000\": 0.0, \"1370563200000\": 0.0, \"1371686400000\": 0.0, \"1376352000000\": 0.0, \"1387497600000\": 0.0, \"1384732800000\": 0.0, \"1362528000000\": 0.0, \"1379462400000\": 0.0, \"1383264000000\": 0.0, \"1358121600000\": 0.0, \"1373587200000\": 0.0, \"1363564800000\": 0.0, \"1360195200000\": 0.0, \"1377820800000\": 0.0, \"1357862400000\": 0.0, \"1381363200000\": 0.0, \"1360108800000\": 0.0, \"1383696000000\": 0.0, \"1357689600000\": 0.0, \"1362441600000\": 0.0, \"1387843200000\": 0.0, \"1361836800000\": 0.0, \"1367971200000\": 0.0, \"1375142400000\": 0.0, \"1386892800000\": 0.0, \"1372636800000\": 0.0, \"1384128000000\": 0.0, \"1380067200000\": 0.0, \"1366329600000\": 0.0, \"1370217600000\": 0.0, \"1373846400000\": 0.0, \"1386115200000\": 0.0, \"1369612800000\": 0.0, \"1371513600000\": 0.0, \"1366761600000\": 0.0, \"1362614400000\": 0.0, \"1385596800000\": 0.0, \"1375056000000\": 0.0, \"1362700800000\": 0.0, \"1359504000000\": 0.0, \"1386547200000\": 0.0, \"1381795200000\": 0.0, \"1358985600000\": 0.0, \"1358467200000\": 0.0, \"1357776000000\": 0.0, \"1368403200000\": 0.0, \"1379289600000\": 0.0, \"1387756800000\": 0.0, \"1376265600000\": 0.0, \"1371772800000\": 0.0, \"1384473600000\": 0.0, \"1374537600000\": 0.0, \"1363305600000\": 0.0, \"1381190400000\": 0.0, \"1364774400000\": 0.0, \"1387324800000\": 0.0, \"1385424000000\": 0.0, \"1372896000000\": 0.0, \"1376524800000\": 0.0, \"1369958400000\": 0.0, \"1372377600000\": 0.0, \"1368489600000\": 0.0, \"1379030400000\": 0.0, \"1360022400000\": 0.0, \"1375833600000\": 0.0, \"1363651200000\": 0.0, \"1384992000000\": 0.0, \"1377129600000\": 0.0, \"1359676800000\": 0.0, \"1367452800000\": 0.0, \"1383782400000\": 0.0, \"1367884800000\": 0.0, \"1372032000000\": 0.0, \"1362960000000\": 0.0, \"1374105600000\": 0.0, \"1382572800000\": 0.0, \"1366243200000\": 0.0, \"1382400000000\": 0.0, \"1383177600000\": 0.0, \"1360281600000\": 0.0, \"1372982400000\": 0.0, \"1383091200000\": 0.0, \"1357257600000\": 0.0, \"1369699200000\": 0.0, \"1363737600000\": 0.0, \"1378857600000\": 0.0, \"1369180800000\": 0.0, \"1388016000000\": 0.0, \"1374796800000\": 0.0, \"1369094400000\": 0.0, \"1359072000000\": 0.0, \"1366156800000\": 0.0, \"1373414400000\": 0.0, \"1376611200000\": 0.0, \"1384387200000\": 0.0, \"1364428800000\": 0.0, \"1371168000000\": 0.0, \"1382918400000\": 0.0, \"1372723200000\": 0.0, \"1364169600000\": 0.0, \"1383609600000\": 0.0, \"1378684800000\": 0.0, \"1377561600000\": 0.0, \"1373328000000\": 0.0, \"1365638400000\": 0.0, \"1382313600000\": 0.0, \"1377216000000\": 0.0, \"1373241600000\": 0.0, \"1383523200000\": 0.0, \"1375747200000\": 0.0, \"1365552000000\": 0.0, \"1379894400000\": 0.0, \"1372291200000\": 0.0, \"1363219200000\": 0.0, \"1376956800000\": 0.0, \"1371600000000\": 0.0, \"1362009600000\": 0.0, \"1372809600000\": 0.0, \"1361318400000\": 0.0, \"1374019200000\": 0.0, \"1384905600000\": 0.0, \"1387929600000\": 0.0, \"1369785600000\": 0.0, \"1376006400000\": 0.0, \"1378252800000\": 0.0, \"1361923200000\": 0.0, \"1388102400000\": 0.0, \"1359331200000\": 0.0}}'"
      }
     ],
     "trading_days": ""
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "80C415B5245B4688838199A4DAD2CCFF",
     "input": [],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "markdown",
     "id": "65D1B7A04F034F06B23ED21B50DC025B",
     "metadata": {},
     "source": [
      "## **\u4e00\u3001\u8d8b\u52bf\u6355\u6349**"
     ]
    },
    {
     "cell_type": "markdown",
     "id": "0EEC9E30AD3941848C9E8198D540F9C7",
     "metadata": {},
     "source": [
      "### ** \u5510\u5947\u5b89\u901a\u9053**"
     ]
    },
    {
     "cell_type": "markdown",
     "id": "B811A1E9560743648757B34AEBABC242",
     "metadata": {},
     "source": [
      "\u8be5\u6307\u6807\u662f\u6709Richard Donchian\u53d1\u660e\u7684\uff0c\u662f\u67093\u6761\u4e0d\u540c\u989c\u8272\u7684\u66f2\u7ebf\u7ec4\u6210\u7684\uff0c\u8be5\u6307\u6807\u7528\u5468\u671f\uff08\u4e00\u822c\u90fd\u662f20\uff09\u5185\u7684\u6700\u9ad8\u4ef7\u548c\u6700\u4f4e\u4ef7\u6765\u663e\u793a\u5e02\u573a\u4ef7\u683c\u7684\u6ce2\u52a8\u6027\uff0c\u5f53\u5176\u901a\u9053\u7a84\u65f6\u8868\u793a\u5e02\u573a\u6ce2\u52a8\u8f83\u5c0f\uff0c\u53cd\u4e4b\u901a\u9053\u5bbd\u5219\u8868\u793a\u5e02\u573a\u6ce2\u52a8\u6bd4\u8f83\u5927\u3002\n",
      "\u5982\u56fe\u6240\u793a\uff1a\n",
      "\n",
      "        \u8be5\u5177\u4f53\u5206\u6790\u4e3a\uff1a\n",
      "        \u5f53\u4ef7\u683c\u51b2\u51b2\u7834\u4e0a\u8f68\u662f\u5c31\u662f\u53ef\u80fd\u7684\u4e70\u7684\u4fe1\u53f7\uff1b\u53cd\u4e4b\uff0c\u51b2\u7834\u4e0b\u8f68\u65f6\u5c31\u662f\u53ef\u80fd\u7684\u5356\u7684\u4fe1\u53f7\u3002\n",
      "        \u8be5\u6307\u6807\u7684\u8ba1\u7b97\u65b9\u6cd5\u4e3a\uff1a\n",
      "               \n",
      "    \t\u4e0a\u7ebf=Max\uff08\u6700\u9ad8\u4f4e\uff0cn\uff09\n",
      "        \u4e0b\u7ebf=Min\uff08\u6700\u4f4e\u4ef7\uff0cn\uff09\n",
      "        \u4e2d\u7ebf=\uff08\u4e0a\u7ebf+\u4e0b\u7ebf\uff09/2"
     ]
    },
    {
     "cell_type": "markdown",
     "id": "FA48FB8502BC470F8462B1D045DE28AD",
     "metadata": {},
     "source": [
      "![](http://odqb0lggi.bkt.clouddn.com/56d7ce6b228e5b57c243d4b4/9e304348-b120-11e6-a7e8-f8bc124ed898)"
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "C436327BBA9846C58F09A1B0786805D4",
     "input": [
      "import pandas as pd \n",
      "global record    \n",
      "record = pd.DataFrame({'symbol':[],'add_time':[],'last_buy_price':[]} )  #\u80a1\u7968\u53ca\u5bf9\u5e94\u7684\u52a0\u4ed3\u6b21\u6570\u548c\u4e0a\u4e00\u6b21\u4e70\u4ef7 \n",
      "\n",
      "print len(record)\n",
      "\n",
      "\n",
      "\n",
      "\n",
      "sec = '000001.XSHE'\n",
      "record = record.append( pd.DataFrame({'symbol':['000001.XSHE'],'add_time':[2],'last_buy_price':[3]} ))\n",
      "\n",
      "record.set_index('symbol')\n",
      "\n",
      "record = record.append( pd.DataFrame({'symbol':['000002'],'add_time':[2],'last_buy_price':[3]} ))\n",
      "record.loc[record['symbol']== sec,'add_time']=record[record['symbol']==sec]['add_time']+1\n",
      "print len(record)\n",
      "\n",
      "\n",
      "last_price = record[record['symbol'] == sec]['last_buy_price']\n",
      "\n",
      "print(last_price[0])\n",
      "\n",
      "record\n",
      "\n",
      "#last_price = float(record[record['symbol'] == sec]['last_buy_price'])                   # \u4e0a\u4e00\u6b21\u7684\u4e70\u5165\u4ef7\u683c\n",
      "\n",
      "\n",
      "#print (last_price,type(last_price))\n",
      "                                             # \u8ba1\u7b97\u662f\u5426\u52a0\u4ed3\u7684\u5224\u65ad\u4ef7\u683c\n",
      "#add_unit = record[record['symbol'] == sec]['add_time']  \n",
      "\n",
      "#record = record[record['symbol']!='000001']\n",
      "\n",
      "\n",
      "\n",
      "#record\n",
      "\n",
      "\n",
      "\n",
      "\n",
      "\n"
     ],
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": [
        "0"
       ]
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": [
        "\n",
        "2\n",
        "3.0\n"
       ]
      },
      {
       "html": [
        "<div style=\"max-width:1500px;overflow:auto;\">\n",
        "<table border=\"1\" class=\"dataframe\">\n",
        "  <thead>\n",
        "    <tr style=\"text-align: right;\">\n",
        "      <th></th>\n",
        "      <th>add_time</th>\n",
        "      <th>last_buy_price</th>\n",
        "      <th>symbol</th>\n",
        "    </tr>\n",
        "  </thead>\n",
        "  <tbody>\n",
        "    <tr>\n",
        "      <th>0</th>\n",
        "      <td>3.0</td>\n",
        "      <td>3.0</td>\n",
        "      <td>000001.XSHE</td>\n",
        "    </tr>\n",
        "    <tr>\n",
        "      <th>0</th>\n",
        "      <td>2.0</td>\n",
        "      <td>3.0</td>\n",
        "      <td>000002</td>\n",
        "    </tr>\n",
        "  </tbody>\n",
        "</table>\n",
        "</div>"
       ],
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      "        if  current_price> high[-DC_range:-1].max() and sec not in security_position:                                  # \u6536\u76d8\u4ef7\u4e0a\u7a7fDC\u4e0a\u8f68\uff0c\u4e14\u65e0\u6301\u4ed3\uff08\u7a81\u7834\u901a\u9053\u4e0a\u8f68\u963b\u529b\u4f4d\uff09\n",
      "            unit = calcUnit(account.portfolio_value,atr)                                                               # \u8ba1\u7b97\u5efa\u4ed3\u65f6\u5e94\u8d2d\u5165\u7684\u80a1\u7968\u6570\u91cf\n",
      "            order_to(sec,unit)                                                                                         # \u4e70\u5165unit\u80a1\u7684sec\u80a1\u7968\n",
      "            if len(record)!=0:                                                                 \n",
      "               record = record[record['symbol']!=sec]                                                                  # \u6e05\u7a7arecord\u4e2dsec\u8fc7\u671f\u7684\u8bb0\u5f55                             \n",
      "            record = record.append(pd.DataFrame({'symbol':[sec],'add_time':[1],'last_buy_price':[current_price]}))     # \u8bb0\u5f55\u80a1\u7968\uff0c\u52a0\u4ed3\u6b21\u6570\u53ca\u4e70\u5165\u4ef7\u683c\n",
      "            continue\n",
      "    #\u7b56\u7565\u90e8\u5206(\u52a0\u4ed3)\uff1a\u82e5\u80a1\u4ef7\u5728\u4e0a\u4e00\u6b21\u4e70\u5165\uff08\u6216\u52a0\u4ed3\uff09\u7684\u57fa\u7840\u4e0a\u4e0a\u6da8\u4e860.5N\uff0c\u5219\u52a0\u4ed31\u4e2a\u5355\u4f4d\u7684\u80a1\u7968\n",
      "        elif sec in security_position:                                                          # \u5224\u65ad\u662f\u5426\u5df2\u7ecf\u6301\u4ed3\n",
      "               last_price =float(record[record['symbol'] == sec]['last_buy_price'])             # \u4e0a\u4e00\u6b21\u7684\u4e70\u5165\u4ef7\u683c\n",
      "               add_price =last_price + 0.5 * atr                                                # \u8ba1\u7b97\u662f\u5426\u52a0\u4ed3\u7684\u5224\u65ad\u4ef7\u683c\n",
      "               add_unit = float(record[record['symbol'] == sec]['add_time'])                          # \u5df2\u52a0\u4ed3\u6b21\u6570\n",
      "               if current_price > add_price and add_unit < limit_unit:                                # \u4ef7\u683c\u4e0a\u6da8\u8d85\u8fc70.5N\u5e76\u4e14\u52a0\u4ed3\u6b21\u6570\u5c0f\u4e8e4\u6b21\n",
      "                  unit = calcUnit(account.portfolio_value,atr)                                        # \u8ba1\u7b97\u52a0\u4ed3\u65f6\u5e94\u8d2d\u5165\u7684\u80a1\u7968\u6570\u91cf\n",
      "                  order(sec,unit)                                                                     # \u4e70\u51651unit\u7684\u80a1\u7968\n",
      "                  record.loc[record['symbol']== sec,'add_time']=record[record['symbol']== sec]['add_time']+1   # \u52a0\u4ed3\u6b21\u6570+1\n",
      "                  record.loc[record['symbol']== sec,'last_buy_price']=current_price                            # \u52a0\u4ed3\u6b21\u6570+1         \n",
      "    #\u7b56\u7565\u90e8\u5206(\u79bb\u573a\uff1a\u6b62\u635f\u6216\u6b62\u76c8)\uff1a\u5f53\u4ef7\u683c\u76f8\u5bf9\u4e0a\u4e2a\u4e70\u5165\u4ef7\u4e0b\u8dcc 2ATR\u65f6\uff08\u6b62\u635f\uff09\u6216\u5f53\u80a1\u4ef7\u8dcc\u783410\u65e5\u5510\u5947\u5b89\u901a\u9053\uff08\u6b62\u76c8\uff09\uff0c\u6e05\u4ed3\u79bb\u573a \n",
      "               elif current_price< low[-int(DC_range/2):-1].min() or current_price < (last_price - 2*atr):\n",
      "                   order_to(sec,0)                              # \u6e05\u4ed3\u79bb\u573a\n",
      "                   record = record[record['symbol']!=sec]       # \u5c06\u5356\u51fa\u80a1\u7968\u7684\u8bb0\u5f55\u6e05\u7a7a   \n",
      "         "
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "strategy",
     "collapsed": false,
     "has_detail": true,
     "id": "uqer_2C877B673CEF461E8",
     "input": "#\u52a0\u8f7d\u5e93\u51fd\u6570\nimport numpy as np\nimport pandas as pd                   \nimport talib as ta                    # \u52a0\u8f7d\u6280\u672f\u5206\u6790\u5e93\n\n#\u521d\u59cb\u5316\u56de\u6d4b\u73af\u5883\nstart = '20150201'                    # \u56de\u6d4b\u8d77\u59cb\u65f6\u95f4 \u6ce8\uff1a\u652f\u6301\u4e24\u79cd\u65e5\u671f\u8868\u8ff0\u5f62\u5f0f\uff08 '2015-01-01'\uff0c'20150101'\uff09\nend = '20150601'                      # \u56de\u6d4b\u7ed3\u675f\u65f6\u95f4\nbenchmark = 'SH50'                    # \u7b56\u7565\u53c2\u8003\u6807\u51c6\u4e3a\u4e0a\u8bc150\u6307\u6570\nuniverse = set_universe('SH50')       # \u9009\u80a1\u8303\u56f4\u4e3a\u4e0a\u8bc150\u6210\u5206\u80a1\nfreq = 'd'                            # \u7528\u65e5\u7ebf\u56de\u6d4b\u7684\u7b56\u7565\nrefresh_rate = 1                      # \u6bcf1\u65e5\u8c03\u4e00\u6b21\u4ed3\uff0c\u5373\u6bcf\u4e2a\u4ea4\u6613\u65e5\u90fd\u4f1a\u8fd0\u884c\u7b2c\u4e09\u90e8\u5206\u7684handle_data\u51fd\u6570\n\n#\u521d\u59cb\u5316\u6295\u8d44\u8005\uff08\u8d26\u6237\uff09\u53c2\u6570\n#accounts\u4e3a\u5b57\u5178\u7c7b\u578b\uff0c\u4ee3\u8868\u6295\u8d44\u8005\u6240\u6709\u7684\u8d26\u6237\uff0c\u800c\u5b57\u5178\u4e2d\u6bcf\u4e00\u4e2a\u952e\u4ee3\u8868\u4e00\u4e2a\u8d26\u6237\uff0c\u800c\u6bcf\u4e00\u4e2a\u952e\u5bf9\u5e94\u7684\u503c\u4e3a\u8be5\u8d26\u6237\u7684\u521d\u59cb\u60c5\u51b5\uff0c\u5982\u672c\u7a0b\u5e8f\u4e2d\u7684\u952e\u4e3afantasy_account\uff08\u80a1\u7968\u8d26\u6237\uff09\uff0c\u503c\u4e3a\u76f8\u5e94\u914d\u7f6e\naccounts = {\n    'fantasy_account': AccountConfig(account_type='security', capital_base=10000000)  #\u521d\u59cb\u5316\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff1a \u6295\u8d44\u54c1\u79cd\u4e3a\u80a1\u7968\uff0c\u521d\u59cb\u6295\u8d44\u91d1\u989d\u4e3a1\u5343\u4e07\n}\n\n#\u521d\u59cb\u5316\u7b56\u7565\u53c2\u6570:\nMax_Position_per = 0.1             # \u6bcf\u53ea\u80a1\u7968\u8d2d\u5165\u7684\u6700\u9ad8\u6bd4\u4f8b\u4e3a10%\nmax_history_window = 250           # \u8bbe\u7f6e\u6700\u957f\u56de\u6d4b\u5468\u671f\nMax_time_range  = 60               # \u8bbe\u7f6e\u6570\u636e\u56de\u987e\u5468\u671f\nlimit_unit = 4                     # \u9650\u5236\u6700\u591a\u4e70\u5165\u7684\u5355\u5143\u6570\natrlength = 20                     # \u8ba1\u7b97\u771f\u5b9e\u6ce2\u5e45\u8003\u8651\u7684\u5468\u671f\u6570\nDC_range  = 20                     # \u8ba1\u7b97DC\u901a\u9053\u8003\u8651\u7684\u5468\u671f\u6570\ntrade_percent = 0.01               # \u6bcf\u6b21\u4ea4\u6613\u5360\u603b\u8d44\u4ea7\u6bd4\u4f8b\u7684\u57fa\u7840\u503c\nrecord = pd.DataFrame({'symbol':[],'add_time':[],'last_buy_price':[]} )  #\u80a1\u7968\u53ca\u5bf9\u5e94\u7684\u52a0\u4ed3\u6b21\u6570\u548c\u4e0a\u4e00\u6b21\u4e70\u4ef7 \n\n#\u521d\u59cb\u5316\u56de\u6d4b\u73af\u5883\uff0c\u6307\u660e\u521b\u5efa\u8d26\u6237\u65f6\u7684\u5de5\u4f5c\uff0c\u5168\u5c40\u53ea\u8fd0\u884c\u4e00\u6b21\ndef initialize(context):    \n    pass\n         \n#handle_data\u51fd\u6570\u662f\u7b56\u7565\u7684\u6838\u5fc3\u51fd\u6570\uff0c\u5305\u542b\u4e86\u6240\u6709\u7b56\u7565\u7b97\u6cd5\u7684\u5185\u5bb9\uff0c\u5305\u62ec\u6570\u636e\u83b7\u53d6\uff0c\u4ea4\u6613\u4fe1\u53f7\u751f\u6210\uff0c\u8ba2\u5355\u59d4\u6258\u7b49\u903b\u8f91\u3002\n#handle_data\u51fd\u6570\u65e0\u8bba\u662f\u56de\u6d4b\u8fd8\u662f\u6a21\u62df\u4ea4\u6613\u573a\u666f\uff0c\u8fd9\u4e2a\u51fd\u6570\u4f1a\u6839\u636e\u56de\u6d4b\u9891\u7387 freq \u7684\u8bbe\u7f6e\u88ab\u8c03\u7528\u3002\u5f53freq='d'\u65f6\uff0c\u6bcf\u5929\u88ab\u8c03\u7528\u4e00\u6b21\uff0c\u5f53freq='m'\u65f6\uff0c\u6bcf\u5206\u949f\u88ab\u8c03\u7528\u4e00\u6b21\u3002\ndef handle_data(context):\n    timing_turtle(context)       # \u57fa\u4e8e\u6d77\u9f9f\u4ea4\u6613\u7cfb\u7edf\u7684\u62e9\u65f6\u7b56\u7565\n \n    ",
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 3,
       "text": "'{\"information\": 3.08637, \"benchmark_cumulative_return\": {\"1430784000000\": 0.309070916, \"1425427200000\": -0.0030710324, \"1430956800000\": 0.2866503421, \"1425254400000\": 0.0307049198, \"1430870400000\": 0.3049996258, \"1427068800000\": 0.1310774181, \"1423612800000\": 0.0040525821, \"1432684800000\": 0.3905237426, \"1426550400000\": 0.0739251179, \"1430697600000\": 0.3602861086, \"1431475200000\": 0.3059458381, \"1427932800000\": 0.1564247645, \"1423785600000\": 0.0091852431, \"1426464000000\": 0.060481504, \"1432598400000\": 0.4079243197, \"1429142400000\": 0.3234091911, \"1432512000000\": 0.3926884733, \"1422835200000\": -0.0302850277, \"1425945600000\": -0.004137392, \"1431907200000\": 0.2465344353, \"1426636800000\": 0.1015481961, \"1427155200000\": 0.1156852556, \"1425600000000\": -0.0140339572, \"1429228800000\": 0.345039869, \"1423180800000\": -0.0333165654, \"1423094400000\": -0.023471967, \"1424908800000\": 0.0302160158, \"1427414400000\": 0.1180104599, \"1430265600000\": 0.3649743492, \"1429488000000\": 0.3155763331, \"1428451200000\": 0.2272817601, \"1432080000000\": 0.2982771953, \"1425859200000\": 0.0101800963, \"1431993600000\": 0.2954651656, \"1431302400000\": 0.3175190614, \"1425340800000\": -0.0035649253, \"1423699200000\": 0.0046017677, \"1430092800000\": 0.3754392237, \"1423440000000\": -0.0160531808, \"1427241600000\": 0.1013482277, \"1426204800000\": 0.0373733048, \"1424822400000\": 0.000863481, \"1428883200000\": 0.2643012746, \"1429833600000\": 0.3403113022, \"1429574400000\": 0.3363227432, \"1426118400000\": 0.0331481928, \"1428537600000\": 0.2188394349, \"1424044800000\": 0.010738428, \"1432166400000\": 0.3099389701, \"1427760000000\": 0.1452069943, \"1426723200000\": 0.0934833581, \"1428364800000\": 0.2012455412, \"1432771200000\": 0.2990134615, \"1424995200000\": 0.0287750792, \"1423526400000\": -0.000761626, \"1433116800000\": 0.348776077, \"1429660800000\": 0.371600745, \"1422921600000\": 0.0001579792, \"1430352000000\": 0.351341576, \"1424131200000\": 0.016579501, \"1431648000000\": 0.2723191346, \"1423008000000\": -0.0136880659, \"1429056000000\": 0.2693645079, \"1427328000000\": 0.117396004, \"1426032000000\": 0.0012983396, \"1428624000000\": 0.2416354173, \"1428969600000\": 0.2689915938, \"1426809600000\": 0.1144513549, \"1430179200000\": 0.3645785697, \"1427673600000\": 0.1575950577, \"1431561600000\": 0.3006560294, \"1431043200000\": 0.2931241633, \"1432252800000\": 0.3506618497, \"1428019200000\": 0.1711999767, \"1432857600000\": 0.2934895942, \"1425513600000\": -0.0159978881, \"1429747200000\": 0.3608652271, \"1427846400000\": 0.163829, \"1431388800000\": 0.3254924378}, \"benchmark_annualized_return\": 1.57752, \"turnover_rate\": 0.53771, \"max_drawdown\": 0.13256, \"beta\": 0.86075, \"sharpe\": 16.47726, \"alpha\": 7.55317, \"volatility\": 0.53898, \"annualized_return\": 8.91589, \"cumulative_return\": {\"1430784000000\": 0.8416194642, \"1425427200000\": 0.1532714802, \"1430956800000\": 0.725665739, \"1425254400000\": 0.1809264502, \"1430870400000\": 0.831773969, \"1427068800000\": 0.3933990026, \"1423612800000\": 0.0, \"1432684800000\": 1.0984209377, \"1426550400000\": 0.3555185426, \"1430697600000\": 0.9223821842, \"1431475200000\": 0.844995699, \"1427932800000\": 0.5049435826, \"1423785600000\": 0.0366649759, \"1426464000000\": 0.3728319426, \"1432598400000\": 1.1331587177, \"1429142400000\": 0.6267775926, \"1432512000000\": 1.0819416905, \"1422835200000\": 0.0, \"1425945600000\": 0.2915482102, \"1431907200000\": 0.718754939, \"1426636800000\": 0.3748687826, \"1427155200000\": 0.3814663226, \"1425600000000\": 0.2246353902, \"1429228800000\": 0.6534379026, \"1423180800000\": 0.0, \"1423094400000\": 0.0, \"1424908800000\": 0.0662439502, \"1427414400000\": 0.3880512926, \"1430265600000\": 0.9814170742, \"1429488000000\": 0.7005307426, \"1428451200000\": 0.7489002326, \"1432080000000\": 0.8004991843, \"1425859200000\": 0.2923478102, \"1431993600000\": 0.8205788643, \"1431302400000\": 0.808359469, \"1425340800000\": 0.1329698102, \"1423699200000\": 0.0011950159, \"1430092800000\": 0.873451089, \"1423440000000\": 0.0, \"1427241600000\": 0.4489104826, \"1426204800000\": 0.3199186126, \"1424822400000\": 0.0893499302, \"1428883200000\": 0.7259156426, \"1429833600000\": 0.7944367826, \"1429574400000\": 0.7546466126, \"1426118400000\": 0.2519861102, \"1428537600000\": 0.7409604926, \"1424044800000\": 0.0931582544, \"1432166400000\": 0.9397540643, \"1427760000000\": 0.4258964926, \"1426723200000\": 0.3616892426, \"1428364800000\": 0.6440137926, \"1432771200000\": 0.8959868277, \"1424995200000\": 0.1227959902, \"1423526400000\": 0.0, \"1433116800000\": 1.0646235843, \"1429660800000\": 0.7552112926, \"1422921600000\": 0.0, \"1430352000000\": 0.9015682642, \"1424131200000\": 0.1005666002, \"1431648000000\": 0.737601929, \"1423008000000\": 0.0, \"1429056000000\": 0.5869420526, \"1427328000000\": 0.3809365126, \"1426032000000\": 0.2649069002, \"1428624000000\": 0.7659034026, \"1428969600000\": 0.6876942426, \"1426809600000\": 0.3588696026, \"1430179200000\": 0.875053729, \"1427673600000\": 0.4321031826, \"1431561600000\": 0.821174209, \"1431043200000\": 0.755525449, \"1432252800000\": 0.9934508326, \"1428019200000\": 0.5133251026, \"1432857600000\": 0.9137960643, \"1425513600000\": 0.2364220902, \"1429747200000\": 0.7607232526, \"1427846400000\": 0.4721045026, \"1431388800000\": 0.827029869}}'"
      }
     ],
     "trading_days": ""
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "5A4AA16B824B4124ABAD7020F6074DC4",
     "input": [
      " #\u6a21\u5757\u590d\u7528\uff1a\u6295\u8d44\u5386\u7a0b\u7684\u8bb0\u5f55\u3001\u67e5\u8be2\u4e0e\u66f4\u65b0\n",
      "\n",
      " #\u5b9a\u4e49\u53d8\u91cfrecord\uff0c\u7528\u4ee5\u8bb0\u5f55\u6240\u6709\u6301\u4ed3\u80a1\u7968\u7684\u72b6\u6001\n",
      " record = pd.DataFrame({'symbol':[],'add_time':[],'last_buy_price':[]} )                                     # \u80a1\u7968\u53ca\u5bf9\u5e94\u7684\u52a0\u4ed3\u6b21\u6570\u548c\u4e0a\u4e00\u6b21\u4e70\u4ef7\n",
      "\n",
      " #\u5728\u8c03\u7528\u51fd\u6570\u4e2d\uff0c\u58f0\u660e\u4e3a\u5168\u5c40\u53d8\u91cf\n",
      " global record                                                                                               # \u58f0\u660erecord\u4e3a\u5c40\u53d8\u91cf\n",
      "\n",
      " #\u5c06\u65b0\u6295\u8d44\u7684\u80a1\u7968\u4fe1\u606f\u8bb0\u5f55\u5230record\u4e2d\n",
      "  if len(record)!=0:                                                                 \n",
      "     record = record[record['symbol']!=sec]                                                                  # \u6e05\u7a7arecord\u4e2dsec\u8fc7\u671f\u7684\u8bb0\u5f55                             \n",
      "  record = record.append(pd.DataFrame({'symbol':[sec],'add_time':[1],'last_buy_price':[current_price]}))     # \u8bb0\u5f55\u80a1\u7968\uff0c\u52a0\u4ed3\u6b21\u6570\u53ca\u4e70\u5165\u4ef7\u683c\n",
      "\n",
      " #\u66f4\u65b0\u80a1\u7968\u4fe1\u606f\u5230record\u4e2d\n",
      " record.loc[record['symbol']== sec,'add_time']=record[record['symbol']== sec]['add_time']+1                  # \u52a0\u4ed3\u6b21\u6570+1\n",
      " record.loc[record['symbol']== sec,'last_buy_price']=current_price                                           # \u52a0\u4ed3\u6b21\u6570+1     \n",
      " \n",
      " #\u5356\u51fa\u80a1\u7968\u540e\uff0c\u6e05\u7a7arecord\u4e2d\u76f8\u5173\u8bb0\u5f55\n",
      " record = record[record['symbol']!=sec]                                                                      # \u5c06\u5356\u51fa\u80a1\u7968\u7684\u8bb0\u5f55\u6e05\u7a7a   \n",
      " \n",
      "    \n"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    }
   ],
   "metadata": {}
  }
 ]
}






aqf13.3.5.nb

{
 "metadata": {
  "signature": "sha256:deab7d311f81a1dce4f81eaf93b852c1f56c39994e91480fac01c81c7b0e2322"
 },
 "nbformat": 3,
 "nbformat_minor": 0,
 "worksheets": [
  {
   "cells": [
    {
     "cell_type": "markdown",
     "id": "D34404DA7400428E812BC394945A9084",
     "metadata": {},
     "source": [
      "## 1.\u57fa\u672c\u601d\u60f3\n",
      "---\n",
      "\u4f9d\u636e\u60e0\u7279\u5c3c\u2022\u4e54\u6cbb\u7684\u6295\u8d44\u7406\u5ff5\uff0c\u8fdb\u884c\u5982\u4e0b\u6307\u6807\u91cf\u5316\uff1a\n",
      "* \u5e02\u51c0\u7387\u4f4e\u4e8e\u5168\u5e02\u573a\u5e73\u5747\u503c \uff08PB\uff09\n",
      "* \u6700\u8fd1\u56db\u5b63\u5ea6\u5e02\u76c8\u7387\u5c0f\u4e8e\u5e02\u573a\u5e73\u5747\u503c\uff1b(PE(TTM))  \n",
      "* \u6700\u8fd1\u56db\u5b63\u5ea6\u5e02\u9500\u7387\u5c0f\u4e8e\u5e02\u573a\u5e73\u5747\u503c (PS(TTM))\n",
      "* \u603b\u5e02\u503c\u5c0f\u4e8e\u5168\u5e02\u573a\u4e2d\u4f4d\u6570\u5e02\u503c \n",
      "* \u73b0\u91d1\u6d41\u5e02\u503c\u6bd4(\u7ea2\u5229)\u5927\u4e8e\u5e02\u573a\u5e73\u5747\u503c \uff08CTOP\uff09\n",
      "* \u4ea7\u6743\u6bd4\u7387\uff08\u8d1f\u503a\u603b\u989d\u4e0e\u6240\u6709\u8005\u6743\u76ca\u603b\u989d\u7684\u6bd4\u7387\uff09\u5c0f\u4e8e\u5168\u5e02\u573a\u5e73\u5747\u503c (DebtEquityRatio)\n",
      "* \u6743\u76ca\u56de\u62a5\u7387\u5927\u4e8e\u5e02\u573a\u5e73\u5747\u503c (ROE5)\n",
      "* \u8d44\u4ea7\u56de\u62a5\u7387\u5927\u4e8e\u5e02\u573a\u5e73\u5747\u503c (ROA5) "
     ]
    },
    {
     "cell_type": "markdown",
     "id": "77887052D30D4F27826EF7C4A97B9C33",
     "metadata": {},
     "source": [
      "## 2.\u64cd\u76d8\u7b56\u7565\n",
      "- \u4e70\u5165\u6761\u4ef6\uff1a \u6ee1\u8db3\u60e0\u7279\u5c3c\u2022\u4e54\u6cbb8\u9879\u6307\u6807\u6761\u4ef6\u7684\u80a1\u7968,\u4e70\u5165\n",
      "- \u5356\u51fa\u6761\u4ef6\uff1a \u4e0d\u6ee1\u8db3\u60e0\u7279\u5c3c\u2022\u4e54\u6cbb8\u9879\u6307\u6807\u6761\u4ef6\u7684\u80a1\u7968,\u5356\u51fa"
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "2F10464FEED04D1DB5F9AF281ED481A5",
     "input": [
      "def trading(buylist,context):   \n",
      " \n",
      " \"\"\"\n",
      " \u4ed3\u4f4d\u7ba1\u7406\uff1a\u5355\u53ea\u80a1\u7968\u7684\u4e70\u5165\u9650\u989d\u4e3a\u5168\u90e8\u8d44\u91d1\u768410%\n",
      " \"\"\"\n",
      "    \n",
      " #\u6570\u636e\u83b7\u53d6\uff08\u901a\u7528\u90e8\u5206\uff09\uff1a\u6295\u8d44\u8005\u8d26\u6237\uff0c\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\n",
      " account = context.get_account('fantasy_account')                                        #\u83b7\u53d6\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff08fantasy_account\uff09\n",
      " current_universe = context.get_universe(asset_type = 'stock',exclude_halt=True)         #\u83b7\u53d6\u5f53\u524d\u9664\u505c\u724c\u5916\u7684\u6240\u6709\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff08universe\uff09   \n",
      " security_position = account.get_positions()                                             #\u5b57\u5178\u578b\u6570\u636e\uff0c\u4e0a\u4e00K\u7ebf\u7ed3\u675f\u540e\u7684\u6709\u6548\u8bc1\u5238\u5934\u5bf8\uff0c\u5373\u6301\u4ed3\u6570\u91cf\u5927\u4e8e0\u7684\u8bc1\u5238\u53ca\u5176\u5934\u5bf8\n",
      " cash = account.cash                                                                     #\u83b7\u53d6\u80a1\u7968\u8d26\u6237\u53ef\u7528\u4e8e\u6295\u8d44\u7684\u73b0\u91d1\u989d\u5ea6\n",
      "    \n",
      " #\u4ea4\u6613\u6267\u884c\u90e8\u5206\uff1a\u5356\u51fa\n",
      " for sec in current_universe:\n",
      "    if sec not in buylist and sec in security_position:                                 #\u4e0d\u5728buylist\u4e2d\uff0c\u4e14\u6709\u6301\u4ed3\uff0c\u5356\u51fa        \n",
      "        order_to(sec,0)                                                                 #\u6267\u884c\u5356\u51fa\u6307\u4ee4\u540e,\u4f1a\u81ea\u52a8\u66f4\u65b0\u80a1\u7968\u8d26\u6237\u4e2d\u7684\u91d1\u989d\n",
      " #\u4ea4\u6613\u6267\u884c\u90e8\u5206\uff1a\u4e70\u5165\n",
      " if len(buylist) > 0:                                                                   #\u5224\u8bfb\u672c\u671f\u662f\u5426\u6709\u9700\u8981\u4e70\u5165\u80a1\u7968\uff08buylist>0\uff09\n",
      "            weight = min(Max_Position_per,1.0/len(buylist))                             #\u6bcf\u53ea\u80a1\u7968\u6240\u5206\u914d\u7684\u91d1\u989d\u76f8\u540c\uff0c\u4f46\u6700\u591a\u4e3a\u603b\u91d1\u989d\u768410%\n",
      " else:\n",
      "     weight = 0                                                                         #\u82e5\u672c\u671f\u6ca1\u6709\u8981\u8d2d\u5165\u80a1\u7968\uff0c\u8bbe\u7f6e\u5206\u914d\u6743\u91cd\u4e3a0\n",
      " for sec in buylist:                                                                    #\u5224\u65ad\u80a1\u7968\u662f\u5426\u4e3a\u672c\u671f\u8981\u8d2d\u5165\u80a1\u7968\u4e14\u5c1a\u672a\u6301\u6709\n",
      "     if sec not in security_position:\n",
      "        order_pct_to(sec,weight)                                                        #\u8d2d\u5165\u6307\u5b9a\u6bd4\u4f8b\u7684\u80a1\u7968         "
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "4948949A718F409FB002B638A133ACDC",
     "input": [
      "def stock_sellection_George_value_stock(context):\n",
      "   \n",
      "    \"\"\"\n",
      "    \u64cd\u76d8\u89c4\u5219(\u9884\u6d4b\uff09: \u6ee1\u8db3\u4ee5\u4e0b\u6761\u4ef6\u4e70\u5165\uff08\u5982\u5df2\u4e70\u5165\u5219\u6301\u6709\uff09\uff0c\u5426\u5219\u5356\u51fa\n",
      "       1.\u5e02\u51c0\u7387\u4f4e\u4e8e\u5168\u5e02\u573a\u5e73\u5747\u503c \uff08PB\uff09\n",
      "       2.\u5e02\u76c8\u7387\u5c0f\u4e8e\u5e02\u573a\u5e73\u5747\u503c\uff1b(PE)\n",
      "       3.\u5e02\u9500\u7387\u5c0f\u4e8e\u5e02\u573a\u5e73\u5747\u503c (PS)\n",
      "       4.\u603b\u5e02\u503c\u5c0f\u4e8e\u5168\u5e02\u573a\u4e2d\u4f4d\u6570\u5e02\u503c\n",
      "       5.\u73b0\u91d1\u6d41\u5e02\u503c\u6bd4(\u7ea2\u5229)\u5927\u4e8e\u5e02\u573a\u5e73\u5747\u503c \uff08CTOP\uff09\n",
      "       6.\u4ea7\u6743\u6bd4\u7387\uff08\u8d1f\u503a\u603b\u989d\u4e0e\u6240\u6709\u8005\u6743\u76ca\u603b\u989d\u7684\u6bd4\u7387\uff09\u5c0f\u4e8e\u5168\u5e02\u573a\u5e73\u5747\u503c (DebtEquityRatio)\n",
      "       7.\u5e74\u6743\u76ca\u56de\u62a5\u7387\u5927\u4e8e\u5e02\u573a\u5e73\u5747\u503c (ROE)\n",
      "       8.\u5e74\u8d44\u4ea7\u56de\u62a5\u7387\u5927\u4e8e\u5e02\u573a\u5e73\u5747\u503c (ROA)\n",
      "    \"\"\"\n",
      "    \n",
      "    #\u6570\u636e\u83b7\u53d6\uff08\u901a\u7528\u90e8\u5206\uff09\uff1a\u6295\u8d44\u8005\u8d26\u6237\uff0c\u53ef\u4f9b\u6295\u8d44\u80a1\u7968  \n",
      "    previous_date = context.previous_date                                                           #\u83b7\u53d6\u4e0a\u4e00\u4ea4\u6613\u65e5\u7684\u65f6\u95f4\n",
      "    previous_date = previous_date.strftime('%Y%m%d')                                                #\u5c06\u65e5\u671f\u683c\u5f0f\u8c03\u6574\u4e3a%Y%m%d\u5f62\u5f0f\uff0820150227\uff09\uff0c\u65b9\u4fbf\u8bfb\u53d6\u56e0\u5b50\u6570\u636e\n",
      "    account = context.get_account('fantasy_account')                                                #\u83b7\u53d6\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff08fantasy_account\uff09\n",
      "    current_universe = context.get_universe(asset_type = 'stock',exclude_halt=True)                 #\u83b7\u53d6\u5f53\u524d\u9664\u505c\u724c\u5916\u7684\u6240\u6709\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff08universe\uff09                                         \n",
      "    #\u6570\u636e\u83b7\u53d6\uff08\u7b56\u7565\u9700\u8981\u6570\u636e\uff09: GSV_factor(George\u7684\u4ef7\u503c\u56e0\u5b50): \u5e02\u51c0\u7387\uff08PB\uff09,\u5e02\u76c8\u7387\uff08PE\uff09,\u5e02\u9500\u7387\uff08PS\uff09, \u5bf9\u6570\u5e02\u503c\uff08LCAP\uff09,                                                                                                                                 \u73b0\u91d1\u6d41\u5e02\u503c\u6bd4\uff08CTOP\uff09,\u8d22\u52a1\u6760\u6746\uff08DebtEquityRatio\uff09, \u8d44\u4ea7\u56de\u62a5\u7387\uff08ROA\uff09,\u6743\u76ca\u56de\u62a5\u7387(ROE)\n",
      "    GSV_factor = DataAPI.MktStockFactorsOneDayGet(tradeDate=previous_date,secID=current_universe,\n",
      "                                                    field=['secID','PB','PE','PS','LCAP','CTOP','DebtEquityRatio','ROE','ROA'],pandas=\"1\")\n",
      "    #\u6570\u636e\u5904\u7406\u90e8\u5206\uff08\u6570\u636e\u7ed3\u6784\u90e8\u5206\uff09\uff1a \u53bb\u6389\u65e0\u6548\u6570\u636e\u5e76\u8bbe\u5b9a\u7d22\u5f15\n",
      "    GSV_factor = GSV_factor.dropna()                                                                  #\u53bb\u6389\u65e0\u6548\u6570\u636e\n",
      "    GSV_factor = GSV_factor.set_index(['secID'])                                                      #\u8bbe\u7f6e\u7d22\u5f15\n",
      "    #\u6570\u636e\u5904\u7406\u90e8\u5206\uff08\u903b\u8f91\u90e8\u5206\uff09\uff1a\u53bb\u6389\u73b0\u91d1\u6d41\u4e3a\u8d1f\u7684\u80a1\u7968\n",
      "    GSV_factor = GSV_factor[GSV_factor['PE'] > 0]                                                     #\u53bb\u6389\u73b0\u91d1\u6d41\u4e3a\u8d1f\u7684\u80a1\u7968\n",
      "\n",
      "    #\u7b56\u7565\u6784\u5efa\u90e8\u5206\uff1aGeorge\u7684\u5c0f\u578b\u4ef7\u503c\u80a1\uff08\u5e02\u51c0\u7387\u4f4e\u4e8e\u5168\u5e02\u573a\u5e73\u5747\u503c \uff08PB\uff09\uff0c\u5e02\u76c8\u7387\u5c0f\u4e8e\u5e02\u573a\u5e73\u5747\u503c\uff0c\u5e02\u9500\u7387\u5c0f\u4e8e\u5e02\u573a\u5e73\u5747\u503c\uff0c\u603b\u5e02\u503c\u5c0f\u4e8e\u5168\u5e02\u573a\u4e2d\u4f4d\u6570\u5e02\u503c\uff0c\u73b0\u91d1\u6d41\u5e02\u503c\u6bd4(\u7ea2\u5229)\u5927\u4e8e\u5e02\u573a\u5e73\u5747\u503c \uff08CTOP\uff09\uff0c                                  \u4ea7\u6743\u6bd4\u7387\uff08\u8d1f\u503a\u603b\u989d\u4e0e\u6240\u6709\u8005\u6743\u76ca\u603b\u989d\u7684\u6bd4\u7387\uff09\u5c0f\u4e8e\u5168\u5e02\u573a\u5e73\u5747\u503c (DebtEquityRatio)\uff0c\u6743\u76ca\u56de\u62a5\u7387\u5927\u4e8e\u5e02\u573a\u5e73\u5747\u503c (ROE5)\uff0c\u8d44\u4ea7\u56de\u62a5\u7387\u5927\u4e8e\u5e02\u573a\u5e73\u5747\u503c (ROA5)\uff09\u751f\u6210buylist\n",
      "    GSV_factor = GSV_factor[(GSV_factor['PB'] < GSV_factor['PB'].mean()) & (GSV_factor['PE'] < GSV_factor['PE'].mean()) & (GSV_factor['PS'] < GSV_factor['PS'].mean()) & \n",
      "                          (GSV_factor['LCAP'] < GSV_factor['LCAP'].median()) & (GSV_factor['DebtEquityRatio'] < GSV_factor['DebtEquityRatio'].mean()) &\n",
      "                          (GSV_factor['ROE'] > GSV_factor['ROE'].mean()) & (GSV_factor['ROA'] > GSV_factor['ROA'].mean())]  \n",
      "    buylist =  GSV_factor.index                                                                       #\u9009\u62e9SteveLouf\u4ef7\u503c\u80a1,\u751f\u6210buylist\n",
      "    return  list(buylist)                                                                             #\u8fd4\u56debuylist\n",
      "        \n",
      "     "
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "strategy",
     "collapsed": false,
     "has_detail": true,
     "id": "uqer_2C877B673CEF461E8",
     "input": "#\u52a0\u8f7d\u5e93\u51fd\u6570\nimport datetime                       #\u52a0\u8f7d\u65f6\u95f4\u51fd\u6570\u5e93\nimport numpy as np\nimport pandas as pd\n#\u521d\u59cb\u5316\u56de\u6d4b\u73af\u5883\nstart = '20160301'                    # \u56de\u6d4b\u8d77\u59cb\u65f6\u95f4 \u6ce8\uff1a\u652f\u6301\u4e24\u79cd\u65e5\u671f\u8868\u8ff0\u5f62\u5f0f\uff08 '2015-01-01'\uff0c'20150101'\uff09\nend = '20160901'                      # \u56de\u6d4b\u7ed3\u675f\u65f6\u95f4\nbenchmark = '000002.ZICN'             # \u7b56\u7565\u53c2\u8003\u6807\u51c6\u4e3aA\u80a1\u6307\u6570\nuniverse = set_universe('A')          # \u8bc1\u5238\u6c60\uff1a\u53ef\u4f9b\u9009\u62e9\u7684\u80a1\u7968\u7684\u8303\u56f4\u4e3aA\u80a1.\uff08\u7531\u4e8e\u9009\u80a1\u6761\u4ef6\u6bd4\u8f83\u82db\u523b\uff0c\u6240\u4ee5\u4e3a\u4e86\u4fdd\u8bc1\u6709\u5145\u8db3\u7684\u53ef\u4f9b\u9009\u62e9\u80a1\u7968\uff0c\u56e0\u6b64\u4ee5\u6574\u4e2aA\u80a1\u4f5c\u4e3a\u6295\u8d44\u8303\u56f4\uff09\nfreq = 'd'                            # \u7528\u65e5\u7ebf\u56de\u6d4b\u7684\u7b56\u7565\nrefresh_rate = 10                     # \u6bcf10\u65e5\u8c03\u4e00\u6b21\u4ed3\uff0c\u5373\u6bcf\u4e2a\u4ea4\u6613\u65e5\u90fd\u4f1a\u8fd0\u884c\u7b2c\u4e09\u90e8\u5206\u7684handle_data\u51fd\u6570\n\n#\u521d\u59cb\u5316\u6295\u8d44\u8005\uff08\u8d26\u6237\uff09\u53c2\u6570\n#accounts\u4e3a\u5b57\u5178\u7c7b\u578b\uff0c\u4ee3\u8868\u6295\u8d44\u8005\u6240\u6709\u7684\u8d26\u6237\uff0c\u800c\u5b57\u5178\u4e2d\u6bcf\u4e00\u4e2a\u952e\u4ee3\u8868\u4e00\u4e2a\u8d26\u6237\uff0c\u800c\u6bcf\u4e00\u4e2a\u952e\u5bf9\u5e94\u7684\u503c\u4e3a\u8be5\u8d26\u6237\u7684\u521d\u59cb\u60c5\u51b5\uff0c\u5982\u672c\u7a0b\u5e8f\u4e2d\u7684\u952e\u4e3afantasy_account\uff08\u80a1\u7968\u8d26\u6237\uff09\uff0c\u503c\u4e3a\u76f8\u5e94\u914d\u7f6e\naccounts = {\n    'fantasy_account': AccountConfig(account_type='security', capital_base=10000000)  #\u521d\u59cb\u5316\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff1a \u6295\u8d44\u54c1\u79cd\u4e3a\u80a1\u7968\uff0c\u521d\u59cb\u6295\u8d44\u91d1\u989d\u4e3a1\u5343\u4e07\n}\n\n#\u521d\u59cb\u5316\u7b56\u7565\u53c2\u6570:\nMax_Position_per = 0.1             #\u6bcf\u53ea\u80a1\u7968\u8d2d\u5165\u7684\u6700\u9ad8\u6bd4\u4f8b\u4e3a10%\n\n#\u521d\u59cb\u5316\u56de\u6d4b\u73af\u5883\uff0c\u6307\u660e\u521b\u5efa\u8d26\u6237\u65f6\u7684\u5de5\u4f5c\uff0c\u5168\u5c40\u53ea\u8fd0\u884c\u4e00\u6b21\ndef initialize(context):\n    pass\n        \n#handle_data\u51fd\u6570\u662f\u7b56\u7565\u7684\u6838\u5fc3\u51fd\u6570\uff0c\u5305\u542b\u4e86\u6240\u6709\u7b56\u7565\u7b97\u6cd5\u7684\u5185\u5bb9\uff0c\u5305\u62ec\u6570\u636e\u83b7\u53d6\uff0c\u4ea4\u6613\u4fe1\u53f7\u751f\u6210\uff0c\u8ba2\u5355\u59d4\u6258\u7b49\u903b\u8f91\u3002\n#handle_data\u51fd\u6570\u65e0\u8bba\u662f\u56de\u6d4b\u8fd8\u662f\u6a21\u62df\u4ea4\u6613\u573a\u666f\uff0c\u8fd9\u4e2a\u51fd\u6570\u4f1a\u6839\u636e\u56de\u6d4b\u9891\u7387 freq \u7684\u8bbe\u7f6e\u88ab\u8c03\u7528\u3002\u5f53freq='d'\u65f6\uff0c\u6bcf\u5929\u88ab\u8c03\u7528\u4e00\u6b21\uff0c\u5f53freq='m'\u65f6\uff0c\u6bcf\u5206\u949f\u88ab\u8c03\u7528\u4e00\u6b21\u3002\ndef handle_data(context):\n    buylist = stock_sellection_George_value_stock(context)     # \u57fa\u4e8e\u60e0\u7279\u5c3c\u2022\u4e54\u6cbb\u4ef7\u503c\u6295\u8d44\u601d\u60f3\u7684\u9009\u80a1\u7b56\u7565\n    trading(buylist,context)                                   # \u57fa\u4e8e\u56fa\u5b9a\u6295\u8d44\u6bd4\u4f8b\u7684\u4ed3\u4f4d\u7ba1\u7406\u7b56\u7565\n    ",
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "WARNING: these assets in universe is not active between 2016-03-01 and 2016-09-01: 002897.XSHE,300643.XSHE,002858.XSHE,603089.XSHG,300631.XSHE,603536.XSHG,603667.XSHG,300657.XSHE,300591.XSHE,603383.XSHG,300630.XSHE,603387.XSHG,002890.XSHE,002855.XSHE,603816.XSHG,300571.XSHE,300658.XSHE,300551.XSHE,300635.XSHE,002889.XSHE,002831.XSHE,300541.XSHE,603421.XSHG,002871.XSHE,002866.XSHE,603458.XSHG,600996.XSHG,002859.XSHE,300625.XSHE,300563.XSHE,603819.XSHG,300605.XSHE,603388.XSHG,603177.XSHG,603656.XSHG,300648.XSHE,603929.XSHG,603579.XSHG,603444.XSHG,002884.XSHE,300615.XSHE,300672.XSHE,603928.XSHG,300670.XSHE,300641.XSHE,603496.XSHG,603926.XSHG,603758.XSHG,002838.XSHE,300653.XSHE,300650.XSHE,002818.XSHE,300687.XSHE,603728.XSHG,603331.XSHG,603165.XSHG,603978.XSHG,603879.XSHG,603320.XSHG,002853.XSHE,300640.XSHE,300661.XSHE,603991.XSHG,603977.XSHG,002869.XSHE,300632.XSHE,603186.XSHG,603203.XSHG,603730.XSHG,601366.XSHG,300645.XSHE,300652.XSHE,300673.XSHE,300547.XSHE,601228.XSHG,603228.XSHG,603878.XSHG,300628.XSHE,603179.XSHG,603556.XSHG,002833.XSHE,601128.XSHG,300613.XSHE,300550.XSHE,300575.XSHE,002824.XSHE,603032.XSHG,603738.XSHG,002828.XSHE,603559.XSHG,603725.XSHG,603067.XSHG,002887.XSHE,603690.XSHG,300568.XSHE,300559.XSHE,601619.XSHG,603233.XSHG,603839.XSHG,300604.XSHE,002840.XSHE,002891.XSHE,300585.XSHE,300554.XSHE,601858.XSHG,603823.XSHG,300683.XSHE,300548.XSHE,603517.XSHG,603389.XSHG,300691.XSHE,002826.XSHE,300600.XSHE,300667.XSHE,300565.XSHE,603208.XSHG,601952.XSHG,603976.XSHG,300690.XSHE,603197.XSHG,300558.XSHE,300677.XSHE,002811.XSHE,300557.XSHE,603787.XSHG,300696.XSHE,601500.XSHG,603238.XSHG,603043.XSHG,002837.XSHE,300595.XSHE,603535.XSHG,603708.XSHG,300603.XSHE,300599.XSHE,603316.XSHG,600908.XSHG,002885.XSHE,603538.XSHG,603113.XSHG,603721.XSHG,300680.XSHE,300609.XSHE,002857.XSHE,603612.XSHG,300682.XSHE,300678.XSHE,300668.XSHE,002825.XSHE,300637.XSHE,603886.XSHG,002843.XSHE,002860.XSHE,603501.XSHG,002862.XSHE,002813.XSHE,603258.XSHG,603877.XSHG,601212.XSHG,300681.XSHE,603626.XSHG,300698.XSHE,603286.XSHG,603586.XSHG,603906.XSHG,300621.XSHE,603676.XSHG,300660.XSHE,603825.XSHG,603860.XSHG,603239.XSHG,603602.XSHG,300688.XSHE,603987.XSHG,300685.XSHE,603633.XSHG,603305.XSHG,603225.XSHG,002870.XSHE,600926.XSHG,002872.XSHE,603393.XSHG,603689.XSHG,603079.XSHG,603717.XSHG,603817.XSHG,603360.XSHG,002812.XSHE,300556.XSHE,603859.XSHG,002836.XSHE,603330.XSHG,603811.XSHG,603578.XSHG,603777.XSHG,603488.XSHG,300602.XSHE,603380.XSHG,002895.XSHE,603665.XSHG,603801.XSHG,002817.XSHE,002774.XSHE,603677.XSHG,002873.XSHE,300545.XSHE,300597.XSHE,603096.XSHG,300663.XSHE,603060.XSHG,002861.XSHE,300580.XSHE,603660.XSHG,300656.XSHE,603335.XSHG,300611.XSHE,603595.XSHG,002842.XSHE,603603.XSHG,300692.XSHE,002845.XSHE,300560.XSHE,603180.XSHG,002820.XSHE,002822.XSHE,300514.XSHE,002823.XSHE,002856.XSHE,603133.XSHG,300669.XSHE,603200.XSHG,002827.XSHE,300582.XSHE,300577.XSHE,300590.XSHE,002886.XSHE,002849.XSHE,603716.XSHG,002807.XSHE,002852.XSHE,002879.XSHE,601881.XSHG,300623.XSHE,603196.XSHG,603429.XSHG,603098.XSHG,603269.XSHG,603313.XSHG,002846.XSHE,600909.XSHG,603138.XSHG,002865.XSHE,603298.XSHG,300647.XSHE,300593.XSHE,002888.XSHE,300655.XSHE,300671.XSHE,603189.XSHG,603679.XSHG,603500.XSHG,002851.XSHE,300679.XSHE,603063.XSHG,002830.XSHE,300581.XSHE,300567.XSHE,002848.XSHE,603628.XSHG,603903.XSHG,002832.XSHE,601200.XSHG,603630.XSHG,603707.XSHG,002876.XSHE,603042.XSHG,300662.XSHE,603326.XSHG,300699.XSHE,300618.XSHE,603880.XSHG,603900.XSHG,300689.XSHE,603727.XSHG,603139.XSHG,300675.XSHE,002896.XSHE,603129.XSHG,300610.XSHE,300693.XSHE,300666.XSHE,300543.XSHE,603577.XSHG,300616.XSHE,603888.XSHG,002882.XSHE,300676.XSHE,603081.XSHG,601163.XSHG,002839.XSHE,603980.XSHG,603183.XSHG,603416.XSHG,601375.XSHG,603359.XSHG,300617.XSHE,300651.XSHE,300553.XSHE,603358.XSHG,300638.XSHE,300608.XSHE,603041.XSHG,603160.XSHG,300592.XSHE,603843.XSHG,300607.XSHE,603585.XSHG,002878.XSHE,300665.XSHE,002835.XSHE,603768.XSHG,002850.XSHE,300569.XSHE,603229.XSHG,603887.XSHG,300633.XSHE,603933.XSHG,603218.XSHG,300642.XSHE,300566.XSHE,300619.XSHE,300598.XSHE,603776.XSHG,300561.XSHE,603033.XSHG,603966.XSHG,300636.XSHE,603266.XSHG,002881.XSHE,300686.XSHE,002847.XSHE,300584.XSHE,002883.XSHE,300586.XSHE,300570.XSHE,603826.XSHG,601949.XSHG,603319.XSHG,603580.XSHG,300587.XSHE,603357.XSHG,603881.XSHG,300583.XSHE,603920.XSHG,002880.XSHE,603896.XSHG,300697.XSHE,603336.XSHG,603337.XSHG,300578.XSHE,002816.XSHE,603323.XSHG,603557.XSHG,300555.XSHE,603797.XSHG,603039.XSHG,603639.XSHG,300579.XSHE,603637.XSHG,300562.XSHE,603038.XSHG,002819.XSHE,603858.XSHG,603345.XSHG,300601.XSHE,300549.XSHE,603050.XSHG,603505.XSHG,603803.XSHG,300589.XSHE,300639.XSHE,603385.XSHG,002815.XSHE,002877.XSHE,300620.XSHE,603855.XSHG,300649.XSHE,300588.XSHE,002863.XSHE,603040.XSHG,601882.XSHG,603767.XSHG,600939.XSHG,603086.XSHG,300659.XSHE,002829.XSHE,603078.XSHG,603036.XSHG,603990.XSHG,300596.XSHE,300546.XSHE,603035.XSHG,601326.XSHG,603638.XSHG,002892.XSHE,603938.XSHG,603178.XSHG,603303.XSHG,603615.XSHG,300542.XSHE,300576.XSHE,601878.XSHG,603058.XSHG,300572.XSHE,300612.XSHE,603181.XSHG,603668.XSHG,603527.XSHG,300573.XSHE,603960.XSHG,002875.XSHE,603908.XSHG,300622.XSHE,603232.XSHG,300626.XSHE,603985.XSHG,002867.XSHE,300552.XSHE,300627.XSHE,300536.XSHE,002821.XSHE,603955.XSHG,601229.XSHG,603037.XSHG,603226.XSHG,002868.XSHE,300606.XSHE,603757.XSHG,300629.XSHE,002841.XSHE,603617.XSHG,300534.XSHE,603833.XSHG,603127.XSHG"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "\n"
      },
      {
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 3,
       "text": "'{\"information\": 2.73739, \"benchmark_cumulative_return\": {\"1470787200000\": 0.123500962, \"1461801600000\": 0.095884036, \"1468454400000\": 0.1366120782, \"1468368000000\": 0.1390864774, \"1467072000000\": 0.0838362716, \"1463443200000\": 0.0580225284, \"1459468800000\": 0.119690885, \"1471824000000\": 0.1480871045, \"1464307200000\": 0.049762799, \"1468281600000\": 0.1348764436, \"1467590400000\": 0.1121731198, \"1464652800000\": 0.0853138007, \"1465171200000\": 0.091816209, \"1459382400000\": 0.1175904898, \"1464048000000\": 0.049991041, \"1458604800000\": 0.1159284472, \"1469404800000\": 0.1223586855, \"1472688000000\": 0.1400691268, \"1463097600000\": 0.0518528842, \"1461542400000\": 0.0962967914, \"1470009600000\": 0.0991704363, \"1465344000000\": 0.0892170233, \"1458259200000\": 0.0994697818, \"1471219200000\": 0.1631837839, \"1465948800000\": 0.0743748942, \"1462320000000\": 0.1128951751, \"1458172800000\": 0.0807642481, \"1458777600000\": 0.1016089283, \"1467676800000\": 0.1188131132, \"1463961600000\": 0.0581633132, \"1463702400000\": 0.0514191533, \"1465862400000\": 0.0576079954, \"1471478400000\": 0.1552795716, \"1471996800000\": 0.148500571, \"1461888000000\": 0.0931700182, \"1461283200000\": 0.1009814406, \"1471564800000\": 0.1567716769, \"1466121600000\": 0.0736247531, \"1460419200000\": 0.1249461392, \"1458518400000\": 0.1231767304, \"1462492800000\": 0.0838213398, \"1462233600000\": 0.1134039201, \"1470700800000\": 0.126084505, \"1472428800000\": 0.1425687677, \"1460937600000\": 0.1286812021, \"1460678400000\": 0.1452408344, \"1472601600000\": 0.1483384552, \"1471910400000\": 0.1499244171, \"1461110400000\": 0.1059657907, \"1467849600000\": 0.1227298454, \"1461024000000\": 0.1321016324, \"1462406400000\": 0.1153507319, \"1463616000000\": 0.044491902, \"1468972800000\": 0.1268616654, \"1466035200000\": 0.0690392932, \"1464912000000\": 0.0935241133, \"1459296000000\": 0.1163717771, \"1458086400000\": 0.0679816297, \"1461628800000\": 0.1030128655, \"1469059200000\": 0.1309913524, \"1456876800000\": 0.060183717, \"1470268800000\": 0.1099642919, \"1466553600000\": 0.0812569948, \"1471392000000\": 0.1573245061, \"1468800000000\": 0.1327156105, \"1464220800000\": 0.0502953636, \"1468540800000\": 0.1367038016, \"1459814400000\": 0.1359202419, \"1470096000000\": 0.1058392266, \"1457568000000\": 0.0434801003, \"1466467200000\": 0.0712019039, \"1464134400000\": 0.0475308624, \"1469664000000\": 0.1143805256, \"1459987200000\": 0.1192596427, \"1468195200000\": 0.1145561511, \"1470614400000\": 0.118103501, \"1464825600000\": 0.0885130994, \"1463529600000\": 0.0446227323, \"1469750400000\": 0.1088234374, \"1460073600000\": 0.1105306306, \"1467158400000\": 0.0909331045, \"1470355200000\": 0.1078208791, \"1458864000000\": 0.1084789413, \"1456963200000\": 0.0639603755, \"1466726400000\": 0.0621355061, \"1470873600000\": 0.1175119205, \"1456790400000\": 0.0168127605, \"1465257600000\": 0.0925425305, \"1457654400000\": 0.0455534762, \"1459123200000\": 0.1004051473, \"1460332800000\": 0.1287978117, \"1459900800000\": 0.1349902091, \"1457308800000\": 0.0779965472, \"1462752000000\": 0.0535902964, \"1469145600000\": 0.1212288521, \"1468886400000\": 0.1301132251, \"1457049600000\": 0.0693905441, \"1460505600000\": 0.1409675185, \"1469577600000\": 0.1135112862, \"1460592000000\": 0.1468246632, \"1470960000000\": 0.1354274951, \"1458691200000\": 0.1198686435, \"1472515200000\": 0.1443065354, \"1461196800000\": 0.0986250731, \"1465776000000\": 0.0541996527, \"1467763200000\": 0.1228759629, \"1467244800000\": 0.0901922068, \"1466985600000\": 0.0775638829, \"1457481600000\": 0.0650624786, \"1471305600000\": 0.1575040422, \"1472083200000\": 0.141953012, \"1467331200000\": 0.0912605358, \"1459209600000\": 0.0862594763, \"1466640000000\": 0.0761798547, \"1464566400000\": 0.0503102953, \"1472169600000\": 0.1426818221, \"1462838400000\": 0.0537879639, \"1457913600000\": 0.0638412772, \"1463356800000\": 0.0606977948, \"1457395200000\": 0.0795018067, \"1464739200000\": 0.0841516153, \"1461715200000\": 0.0988952661, \"1462924800000\": 0.0555065337, \"1466380800000\": 0.0750258461, \"1467936000000\": 0.1120060267, \"1469491200000\": 0.1351637014, \"1470182400000\": 0.1084977837, \"1463011200000\": 0.0550987555, \"1458000000000\": 0.0656675687}, \"benchmark_annualized_return\": 0.28923, \"turnover_rate\": 1.41332, \"max_drawdown\": 0.09184, \"beta\": 1.33031, \"sharpe\": 3.1968, \"alpha\": 0.45065, \"volatility\": 0.26133, \"annualized_return\": 0.83542, \"cumulative_return\": {\"1470787200000\": 0.3423222139, \"1461801600000\": 0.2137021489, \"1468454400000\": 0.3842391649, \"1468368000000\": 0.3833730049, \"1467072000000\": 0.324624386, \"1463443200000\": 0.1917284659, \"1459468800000\": 0.1960111699, \"1471824000000\": 0.3643095411, \"1464307200000\": 0.1913350729, \"1468281600000\": 0.3793005249, \"1467590400000\": 0.348674506, \"1464652800000\": 0.2322462729, \"1465171200000\": 0.2579623229, \"1459382400000\": 0.2030832499, \"1464048000000\": 0.1876883259, \"1458604800000\": 0.1759577432, \"1469404800000\": 0.377336564, \"1472688000000\": 0.3680033711, \"1463097600000\": 0.1817320659, \"1461542400000\": 0.2033895321, \"1470009600000\": 0.311600994, \"1465344000000\": 0.2688240929, \"1458259200000\": 0.1491885232, \"1471219200000\": 0.3633333039, \"1465948800000\": 0.2608141001, \"1462320000000\": 0.2589315289, \"1458172800000\": 0.1043117032, \"1458777600000\": 0.1685856632, \"1467676800000\": 0.350728356, \"1463961600000\": 0.1945378359, \"1463702400000\": 0.1748332859, \"1465862400000\": 0.2179425401, \"1471478400000\": 0.3720414039, \"1471996800000\": 0.3753542311, \"1461888000000\": 0.2184497389, \"1461283200000\": 0.2094172021, \"1471564800000\": 0.3775419539, \"1466121600000\": 0.2723457901, \"1460419200000\": 0.2462663599, \"1458518400000\": 0.1756854632, \"1462492800000\": 0.2230576189, \"1462233600000\": 0.2564103189, \"1470700800000\": 0.3490450639, \"1472428800000\": 0.3708499811, \"1460937600000\": 0.2576845321, \"1460678400000\": 0.2738117321, \"1472601600000\": 0.3743064311, \"1471910400000\": 0.3700792911, \"1461110400000\": 0.2057195521, \"1467849600000\": 0.372707456, \"1461024000000\": 0.2625772021, \"1462406400000\": 0.2673240589, \"1463616000000\": 0.1610072859, \"1468972800000\": 0.3830940449, \"1466035200000\": 0.2630139101, \"1464912000000\": 0.2569370929, \"1459296000000\": 0.1956505599, \"1458086400000\": 0.0640180732, \"1461628800000\": 0.2154834721, \"1469059200000\": 0.3865590249, \"1456876800000\": 0.078339449, \"1470268800000\": 0.328058314, \"1466553600000\": 0.2888502601, \"1471392000000\": 0.3779482839, \"1468800000000\": 0.3772638049, \"1464220800000\": 0.1896164229, \"1468540800000\": 0.3794228049, \"1459814400000\": 0.2307572099, \"1470096000000\": 0.319732524, \"1457568000000\": 0.0430657889, \"1466467200000\": 0.2733120301, \"1464134400000\": 0.1848700759, \"1469664000000\": 0.341552104, \"1459987200000\": 0.2225612599, \"1468195200000\": 0.3614540449, \"1470614400000\": 0.3391683139, \"1464825600000\": 0.2473666529, \"1463529600000\": 0.1568311059, \"1469750400000\": 0.337229234, \"1460073600000\": 0.2149854099, \"1467158400000\": 0.325341646, \"1470355200000\": 0.325554364, \"1458864000000\": 0.1804643832, \"1456963200000\": 0.0819904689, \"1466726400000\": 0.2726105201, \"1470873600000\": 0.3222078039, \"1456790400000\": 0.0218536689, \"1465257600000\": 0.2696943329, \"1457654400000\": 0.0445922389, \"1459123200000\": 0.1770384832, \"1460332800000\": 0.2459201099, \"1459900800000\": 0.2391200799, \"1457308800000\": 0.0778651089, \"1462752000000\": 0.1804612389, \"1469145600000\": 0.3680732649, \"1468886400000\": 0.3813393749, \"1457049600000\": 0.0450268989, \"1460505600000\": 0.2567435421, \"1469577600000\": 0.334286614, \"1460592000000\": 0.2720563221, \"1470960000000\": 0.3350509839, \"1458691200000\": 0.1855959732, \"1472515200000\": 0.3722710811, \"1461196800000\": 0.1917096321, \"1465776000000\": 0.2083831801, \"1467763200000\": 0.370666876, \"1467244800000\": 0.323978696, \"1466985600000\": 0.305832506, \"1457481600000\": 0.060793209, \"1471305600000\": 0.3747373539, \"1472083200000\": 0.3685048911, \"1467331200000\": 0.327848076, \"1459209600000\": 0.1503403799, \"1466640000000\": 0.2816673601, \"1464566400000\": 0.1887321729, \"1472169600000\": 0.3729774711, \"1462838400000\": 0.1855188289, \"1457913600000\": 0.0853233389, \"1463356800000\": 0.1998997959, \"1457395200000\": 0.0889896389, \"1464739200000\": 0.2374076929, \"1461715200000\": 0.2130423289, \"1462924800000\": 0.1870490689, \"1466380800000\": 0.2862618201, \"1467936000000\": 0.365718626, \"1469491200000\": 0.396299354, \"1470182400000\": 0.323993134, \"1463011200000\": 0.1808487859, \"1458000000000\": 0.0777286032}}'"
      }
     ],
     "trading_days": ""
    },
    {
     "cell_type": "markdown",
     "id": "72F23448225A48748182B4675BAFEA28",
     "metadata": {},
     "source": [
      "# 3.\u6a21\u5757\u590d\u7528\uff1a\u56fa\u5b9a\u6bd4\u7387\u4ea4\u6613\n",
      " #\u4ea4\u6613\u6267\u884c\u90e8\u5206\uff1a\u5356\u51fa\n",
      " for sec in current_universe:\n",
      "    if sec not in buylist and sec in security_position:                                 #\u4e0d\u5728buylist\u4e2d\uff0c\u4e14\u6709\u6301\u4ed3\uff0c\u5356\u51fa        \n",
      "        order_to(sec,0)                                                                 #\u6267\u884c\u5356\u51fa\u6307\u4ee4\u540e,\u4f1a\u81ea\u52a8\u66f4\u65b0\u80a1\u7968\u8d26\u6237\u4e2d\u7684\u91d1\u989d\n",
      " #\u4ea4\u6613\u6267\u884c\u90e8\u5206\uff1a\u4e70\u5165\n",
      " if len(buylist) > 0:                                                                   #\u5224\u8bfb\u672c\u671f\u662f\u5426\u6709\u9700\u8981\u4e70\u5165\u80a1\u7968\uff08buylist>0\uff09\n",
      "            weight = min(Max_Position_per,1.0/len(buylist))                             #\u6bcf\u53ea\u80a1\u7968\u6240\u5206\u914d\u7684\u91d1\u989d\u76f8\u540c\uff0c\u4f46\u6700\u591a\u4e3a\u603b\u91d1\u989d\u768410%\n",
      " else:\n",
      "     weight = 0                                                                         #\u82e5\u672c\u671f\u6ca1\u6709\u8981\u8d2d\u5165\u80a1\u7968\uff0c\u8bbe\u7f6e\u5206\u914d\u6743\u91cd\u4e3a0\n",
      " for sec in buylist:                                                                    #\u5224\u65ad\u80a1\u7968\u662f\u5426\u4e3a\u672c\u671f\u8981\u8d2d\u5165\u80a1\u7968\u4e14\u5c1a\u672a\u6301\u6709\n",
      "     if sec not in security_position:\n",
      "        order_pct_to(sec,weight)                                                        #\u8d2d\u5165\u6307\u5b9a\u6bd4\u4f8b\u7684\u80a1\u7968     "
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "635473FA6A7F4C73B10A1671F688178D",
     "input": [
      "GSV_factor = DataAPI.MktStockFactorsOneDayGet(tradeDate=u\"20160426\",ticker=\"600313\",\n",
      "                                                    field=['secID','PB','PE','PS','LCAP','CTOP','DebtEquityRatio','ROE','ROA'],pandas=\"1\")\n",
      "GSV_factor"
     ],
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "html": [
        "<div style=\"max-width:1500px;overflow:auto;\">\n",
        "<table border=\"1\" class=\"dataframe\">\n",
        "  <thead>\n",
        "    <tr style=\"text-align: right;\">\n",
        "      <th></th>\n",
        "      <th>secID</th>\n",
        "      <th>PB</th>\n",
        "      <th>PE</th>\n",
        "      <th>PS</th>\n",
        "      <th>LCAP</th>\n",
        "      <th>CTOP</th>\n",
        "      <th>DebtEquityRatio</th>\n",
        "      <th>ROE</th>\n",
        "      <th>ROA</th>\n",
        "    </tr>\n",
        "  </thead>\n",
        "  <tbody>\n",
        "    <tr>\n",
        "      <th>0</th>\n",
        "      <td>600313.XSHG</td>\n",
        "      <td>4.6884</td>\n",
        "      <td>46.8204</td>\n",
        "      <td>1.2885</td>\n",
        "      <td>22.3783</td>\n",
        "      <td>0.007</td>\n",
        "      <td>0.5968</td>\n",
        "      <td>0.1001</td>\n",
        "      <td>0.0726</td>\n",
        "    </tr>\n",
        "  </tbody>\n",
        "</table>\n",
        "</div>"
       ],
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 18,
       "text": [
        "         secID      PB       PE      PS     LCAP   CTOP  DebtEquityRatio  \\\n",
        "0  600313.XSHG  4.6884  46.8204  1.2885  22.3783  0.007           0.5968   \n",
        "\n",
        "      ROE     ROA  \n",
        "0  0.1001  0.0726  "
       ]
      }
     ]
    }
   ],
   "metadata": {}
  }
 ]
}






aqf13.3.6.nb

{
 "metadata": {
  "signature": "sha256:dfd940dfc815fd0283fd4fec0695e0b8ba39ed82dcfdb8103ccb8c31cb796573"
 },
 "nbformat": 3,
 "nbformat_minor": 0,
 "worksheets": [
  {
   "cells": [
    {
     "cell_type": "markdown",
     "id": "42CC4F8DD8054F1EA99D8026381B8395",
     "metadata": {},
     "source": [
      "# 1. \u57fa\u672c\u601d\u60f3\n",
      "\n",
      "- \u4f20\u7edf\u901a\u9053\u7a81\u7834\u7b56\u7565\u662f\u5efa\u7acb\u5728\u901a\u9053\u7a81\u7834\u601d\u60f3\u4e0a\u7684\uff0c\u7a81\u7834\u4e0a\u8f68\u505a\u591a\uff1b\u4e0b\u7834\u4e0b\u8f68\u505a\u7a7a\u3002\u4f46\u662f\u901a\u9053\u7a81\u7834\u7cfb\u7edf\u4e3b\u8981\u7684\u95ee\u9898\u5728\u4e8e\u5047\u7a81\u7834\u3002\u5047\u7a81\u7834\u4e2d\uff0c\u901a\u9053\u7684\u7a81\u7834\u5e76\u6ca1\u6709\u5e26\u6765\u8d8b\u52bf\u7684\u786e\u5b9a\uff0c\u53cd\u800c\u662f\u4ef7\u683c\u52a8\u80fd\u7684\u8870\u7aed\uff0c\u4f1a\u8fc5\u901f\u56de\u843d\u5e76\u53cd\u5411\u8fd0\u52a8\u3002\n",
      "- \u91d1\u80af\u7279\u7eb3\u4ea4\u6613\u7cfb\u7edf\u9488\u5bf9\u5047\u7a81\u7834\u95ee\u9898\u8fdb\u884c\u4e86\u6539\u8fdb\u3002\u91d1\u80af\u7279\u7eb3\u4ea4\u6613\u7cfb\u7edf\u5728\u79fb\u52a8\u5e73\u5747\u7ebf\u9644\u8fd1\u8bbe\u7f6e\u4e86\u4e00\u4e2a\u6b62\u635f\uff0c\u4ee5\u9650\u5236\u5047\u7a81\u7834\u9020\u6210\u7684\u635f\u5931\u3002\u5177\u4f53\u800c\u8a00\uff0c\u4e09\u4ef7\uff08\u6700\u9ad8\u4ef7\u3001\u6700\u4f4e\u4ef7\u548c\u6536\u76d8\u4ef7\uff09\u5747\u7ebf\u5411\u4e0a\uff0c\u5e76\u4e14\u4ef7\u683c\u4e0a\u7834\u901a\u9053\u4e0a\u8f68\uff0c\u4e70\u5165\u80a1\u7968\uff0c\u4ef7\u683c\u4e0b\u7834\u4e09\u4ef7\u5747\u7ebf\uff0c\u5356\u51fa\u80a1\u7968\u3002\u5176\u4e2d\u4e0a\u8f68=\u4e09\u4ef7\u5747\u7ebf+\u771f\u5b9e\u632f\u5e45\u7684\u79fb\u52a8\u5e73\u5747\u503c"
     ]
    },
    {
     "cell_type": "markdown",
     "id": "87ED779646C9485E9982431D554E7B0E",
     "metadata": {},
     "source": [
      "# 2. \u64cd\u76d8\u7b56\u7565\n",
      "\n",
      "**\u5165\u573a\u6761\u4ef6**\t\n",
      "* \u4e09\u4ef7\u5747\u7ebf\u5411\u4e0a\uff0c\u5e76\u4e14\u4ef7\u683c\u4e0a\u7834\u901a\u9053\u4e0a\u8f68\uff0c\u4e70\u5165\u80a1\u7968\n",
      "\n",
      "**\u51fa\u573a\u6761\u4ef6**\t\n",
      "* \u4ef7\u683c\u4e0b\u7834\u4e09\u4ef7\u5747\u7ebf\uff0c\u5356\u51fa\u80a1\u7968\n"
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "2F10464FEED04D1DB5F9AF281ED481A5",
     "input": [
      "def trading(tradingDic,context):   \n",
      " \n",
      " \"\"\"\n",
      " \u4ed3\u4f4d\u7ba1\u7406\uff1a\u5355\u53ea\u80a1\u7968\u7684\u4e70\u5165\u9650\u989d\u4e3a\u5168\u90e8\u8d44\u91d1\u768410%\n",
      " \"\"\"\n",
      "    \n",
      " #\u6570\u636e\u83b7\u53d6\uff08\u901a\u7528\u90e8\u5206\uff09\uff1a\u6295\u8d44\u8005\u8d26\u6237\uff0c\u53ef\u4f9b\u4ea4\u6613\u7684\u80a1\u7968\uff0c\u6295\u8d44\u8005\u6301\u4ed3\u53ca\u4ea4\u6613\u6570\u636e\n",
      " account = context.get_account('fantasy_account')                                        #\u83b7\u53d6\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff08fantasy_account\uff09\n",
      " current_universe = context.get_universe(asset_type = 'stock',exclude_halt=True)         #\u83b7\u53d6\u5f53\u524d\u9664\u505c\u724c\u5916\u7684\u6240\u6709\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff08universe\uff09   \n",
      " security_position = account.get_positions()                                             #\u5b57\u5178\u578b\u6570\u636e\uff0c\u4e0a\u4e00K\u7ebf\u7ed3\u675f\u540e\u7684\u6709\u6548\u8bc1\u5238\u5934\u5bf8\uff0c\u5373\u6301\u4ed3\u6570\u91cf\u5927\u4e8e0\u7684\u8bc1\u5238\u53ca\u5176\u5934\u5bf8\n",
      " cash = account.cash                                                                     #\u83b7\u53d6\u80a1\u7968\u8d26\u6237\u53ef\u7528\u4e8e\u6295\u8d44\u7684\u73b0\u91d1\u989d\u5ea6\n",
      " buylist = tradingDic.get('buyList')                                                     #\u83b7\u53d6\u8d2d\u5165\u80a1\u7968\u6570\u636e\n",
      " selllist = tradingDic.get('sellList')                                                   #\u83b7\u5f97\u5356\u51fa\u80a1\u7968\u6570\u636e\n",
      "    \n",
      " #\u4ea4\u6613\u6267\u884c\u90e8\u5206\uff1a\u5356\u51fa\n",
      " for sec in current_universe:\n",
      "    if sec in selllist and sec in security_position:                                    #\u5728selllist\u4e2d\uff0c\u4e14\u6709\u6301\u4ed3\uff0c\u5356\u51fa        \n",
      "        order_to(sec,0)                                                                 #\u6267\u884c\u5356\u51fa\u6307\u4ee4\u540e,\u4f1a\u81ea\u52a8\u66f4\u65b0\u80a1\u7968\u8d26\u6237\u4e2d\u7684\u91d1\u989d\n",
      " #\u4ea4\u6613\u6267\u884c\u90e8\u5206\uff1a\u4e70\u5165\n",
      " if len(buylist) > 0:                                                                   #\u5224\u8bfb\u672c\u671f\u662f\u5426\u6709\u9700\u8981\u4e70\u5165\u80a1\u7968\uff08buylist>0\uff09\n",
      "        weight = min(Max_Position_per,1.0/len(buylist))                                #\u6bcf\u53ea\u80a1\u7968\u6240\u5206\u914d\u7684\u91d1\u989d\u76f8\u540c\uff0c\u4f46\u6700\u591a\u4e3a\u603b\u91d1\u989d\u768410%\n",
      " else:\n",
      "     weight = 0                                                                         #\u82e5\u672c\u671f\u6ca1\u6709\u8981\u8d2d\u5165\u80a1\u7968\uff0c\u8bbe\u7f6e\u5206\u914d\u6743\u91cd\u4e3a0\n",
      " for sec in buylist:                                                                    #\u5224\u65ad\u80a1\u7968\u662f\u5426\u4e3a\u672c\u671f\u8981\u8d2d\u5165\u80a1\u7968\u4e14\u5c1a\u672a\u6301\u6709\n",
      "     if sec not in security_position:\n",
      "        order_pct_to(sec,weight)                                                        #\u8d2d\u5165\u6307\u5b9a\u6bd4\u4f8b\u7684\u80a1\u7968         "
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "4948949A718F409FB002B638A133ACDC",
     "input": [
      "def timing_CK(context):\n",
      "    \"\"\"\n",
      "    \u4e09\u4ef7\u5747\u7ebf\u5411\u4e0a\uff0c\u5e76\u4e14\u4ef7\u683c\u5411\u4e0a\u7a81\u7834\u4e0a\u8f68\uff0c\u5f00\u591a\u5355\uff1b\u6301\u6709\u591a\u5355\u65f6\uff0c\u5e76\u4e14\u4ef7\u683c\u5411\u4e0b\u7a81\u7834\u4e09\u4ef7\u5747\u7ebf\uff0c\u5e73\u591a\u5355\n",
      "    \"\"\"\n",
      "    #\u6570\u636e\u83b7\u53d6\uff08\u901a\u7528\u90e8\u5206\uff09\uff1a\u6295\u8d44\u8005\u8d26\u6237\uff0c\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff0c\u4ef7\u683c\u6570\u636e\uff0c\u6301\u4ed3\u6570\u636e\uff0c\u8d26\u6237\u91d1\u989d\u6570\u636e\n",
      "    account = context.get_account('fantasy_account')                                              #\u83b7\u53d6\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff08fantasy_account\uff09\n",
      "    current_universe = context.get_universe(asset_type = 'stock',exclude_halt=True)               #\u83b7\u53d6\u5f53\u524d\u9664\u505c\u724c\u5916\u7684\u6240\u6709\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff08universe\uff09 \n",
      "    history = context.history(current_universe,['closePrice','lowPrice','highPrice'],Max_time_range, rtype='array')   #\u6784\u5efa\u91d1\u80af\u7279\u7eb3\u4ea4\u6613\u7cfb\u7edf\u65f6\u8003\u8651\u8fc7\u53bbMax_time_range\u7684\u5386\u53f2\u6570\u636e\n",
      "    security_position = account.get_positions()                                                   #\u5b57\u5178\u6570\u636e\uff0c\u4e0a\u4e00K\u7ebf\u7ed3\u675f\u540e\u7684\u6709\u6548\u8bc1\u5238\u5934\u5bf8\uff0c\u5373\u6301\u4ed3\u6570\u91cf\u5927\u4e8e0\u7684\u8bc1\u5238\u53ca\u5176\u5934\u5bf8\n",
      "    \n",
      "    #\u6309\u7167\u91d1\u80af\u7279\u7eb3\u4ea4\u6613\u7cfb\u7edf\u5faa\u73af\u5904\u7406\u6240\u6709\u8bc1\u5238\u6c60\u4e2d\u80a1\u7968\n",
      "    buylist = []                                                                                  #\u521d\u59cb\u5316\u8d2d\u4e70\u80a1\u7968\u5217\u8868\n",
      "    selllist = []                                                                                 #\u521d\u59cb\u5316\u5356\u51fa\u80a1\u7968\u5217\u8868\n",
      "    for sec in current_universe:                                                                  #\u904d\u5386\u6240\u6709\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff1b\u6ce8\uff1a\u5982\u8be5\u7b56\u7565\u6267\u884c\u4e86\u9009\u80a1\u7b56\u7565\uff0c\u8be5\u90e8\u5206\u5e94\u904d\u5386\u88ab\u9009\u4e2d\u80a1\u7968\n",
      "    \n",
      "    #\u6570\u636e\u83b7\u53d6\uff08\u4e13\u6709\u90e8\u5206\uff09\uff1a\u6700\u4f4e\u4ef7\uff0c\u6700\u9ad8\u4ef7\uff0c\u6536\u76d8\u4ef7\n",
      "        close = history[sec]['closePrice']                                                          #\u83b7\u53d6\u80a1\u7968sec\u8fc7\u53bbMax_time_range\u5929\u7684\u6536\u76d8\u4ef7\n",
      "        low   = history[sec]['lowPrice']                                                            #\u83b7\u53d6\u80a1\u7968sec\u8fc7\u53bbMax_time_range\u5929\u7684\u6700\u4f4e\u4ef7\n",
      "        high  = history[sec]['highPrice']                                                           #\u83b7\u53d6\u80a1\u7968sec\u8fc7\u53bbMax_time_range\u5929\u7684\u6700\u9ad8\u4ef7 \n",
      "    \n",
      "    #\u6570\u636e\u5904\u7406\uff08\u7b56\u7565\u90e8\u5206\uff09\uff1a\u8ba1\u7b97\u771f\u5b9e\u6ce2\u5e45\uff0c\u901a\u9053\u4e0a\u8f68\u4ee5\u53ca\u79bb\u573a\u70b9\n",
      "        atr = ta.ATR(high, low, close, atrlength)[-1]                                               #\u8ba1\u7b97\u771f\u5b9e\u6ce2\u5e45\n",
      "        movavgval = ta.MA((high+low+close)/3, avglength)                                            #\u8ba1\u7b97\u6700\u9ad8\u3001\u6700\u4f4e\u548c\u6536\u76d8\u4ef7\u4e09\u4ef7\u5747\u7ebf\n",
      "        upband = movavgval[-1] + atr                                                                #\u57fa\u4e8e\u771f\u5b9e\u6ce2\u5e45\u7684\u901a\u9053\u4e0a\u8f68\n",
      "        liquidpoint = movavgval                                                                     #\u79bb\u573a\u70b9\u4e3a\u4e09\u4ef7\u5747\u503c\n",
      "    #\u7b56\u7565\u90e8\u5206\uff1a\u4e09\u4ef7\u5747\u7ebf\u5411\u4e0a\uff0c\u5e76\u4e14\u4ef7\u683c\u5411\u4e0a\u7a81\u7834\u4e0a\u8f68\uff0c\u5f00\u591a\u5355\uff1b\u6301\u6709\u591a\u5355\u65f6\uff0c\u5e76\u4e14\u4ef7\u683c\u5411\u4e0b\u7a81\u7834\u4e09\u4ef7\u5747\u7ebf\uff0c\u5e73\u591a\u5355\n",
      "        if  movavgval[-1] > movavgval[-2] and high[-1] >= upband and sec not in security_position:  #\u4e09\u4ef7\u5747\u7ebf\u5411\u4e0a\uff0c\u5e76\u4e14\u4ef7\u683c\u5411\u4e0a\u7a81\u7834\u4e0a\u8f68\uff0c\u5f00\u591a\u5355\n",
      "            buylist.append(sec)                                                                    #\u5c06\u80a1\u7968\u52a0\u5165buylist\n",
      "        elif low[-1] <= liquidpoint[-1] and sec in security_position:                               #\u6301\u6709\u591a\u5355\u65f6\uff0c\u5e76\u4e14\u4ef7\u683c\u5411\u4e0b\u7a81\u7834\u4e09\u4ef7\u5747\u7ebf\uff0c\u5e73\u591a\u5355\n",
      "            selllist.append(sec)                                                                   #\u5c06\u80a1\u7968\u52a0\u5165selllist\n",
      "\n",
      "    #\u8fd4\u56de\u4ea4\u6613\u5b57\u5178\n",
      "    TradingDic={'buyList':buylist,'sellList':selllist}                                            #TradingDic \u4e3a\u5b57\u5178\u578b\u53d8\u91cf\uff0c\u4ee5listName\u4e3akey\uff0clist\u4e3aValue    \n",
      "    return TradingDic                                                                             #\u8fd4\u56de\u4ea4\u6613\u5b57\u5178"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "strategy",
     "collapsed": false,
     "has_detail": true,
     "id": "uqer_2C877B673CEF461E8",
     "input": "#\u52a0\u8f7d\u5e93\u51fd\u6570\nimport numpy as np\nimport pandas as pd                   \nimport talib as ta                    # \u52a0\u8f7d\u6280\u672f\u5206\u6790\u5e93\n\n#\u521d\u59cb\u5316\u56de\u6d4b\u73af\u5883\nstart = '20150201'                    # \u56de\u6d4b\u8d77\u59cb\u65f6\u95f4 \u6ce8\uff1a\u652f\u6301\u4e24\u79cd\u65e5\u671f\u8868\u8ff0\u5f62\u5f0f\uff08 '2015-01-01'\uff0c'20150101'\uff09\nend = '20150601'                      # \u56de\u6d4b\u7ed3\u675f\u65f6\u95f4\nbenchmark = 'HS300'                   # \u7b56\u7565\u53c2\u8003\u6807\u51c6\u4e3aHS300\u6307\u6570\nuniverse = DynamicUniverse('HS300').apply_filter(Factor.PE.nlarge(100))   # \u8bc1\u5238\u6c60\uff1a\u53ef\u4f9b\u9009\u62e9\u7684\u80a1\u7968\u7684\u8303\u56f4\u4e3aHS300\u6210\u4efd\u80a1\u4e2dPE\u6700\u5927\u7684100\u53ea\u80a1\u7968\nfreq = 'd'                            # \u7528\u65e5\u7ebf\u56de\u6d4b\u7684\u7b56\u7565\nrefresh_rate = 1                      # \u6bcf11\u65e5\u8c03\u4e00\u6b21\u4ed3\uff0c\u5373\u6bcf\u4e2a\u4ea4\u6613\u65e5\u90fd\u4f1a\u8fd0\u884c\u7b2c\u4e09\u90e8\u5206\u7684handle_data\u51fd\u6570\n\n#\u521d\u59cb\u5316\u6295\u8d44\u8005\uff08\u8d26\u6237\uff09\u53c2\u6570\n#accounts\u4e3a\u5b57\u5178\u7c7b\u578b\uff0c\u4ee3\u8868\u6295\u8d44\u8005\u6240\u6709\u7684\u8d26\u6237\uff0c\u800c\u5b57\u5178\u4e2d\u6bcf\u4e00\u4e2a\u952e\u4ee3\u8868\u4e00\u4e2a\u8d26\u6237\uff0c\u800c\u6bcf\u4e00\u4e2a\u952e\u5bf9\u5e94\u7684\u503c\u4e3a\u8be5\u8d26\u6237\u7684\u521d\u59cb\u60c5\u51b5\uff0c\u5982\u672c\u7a0b\u5e8f\u4e2d\u7684\u952e\u4e3afantasy_account\uff08\u80a1\u7968\u8d26\u6237\uff09\uff0c\u503c\u4e3a\u76f8\u5e94\u914d\u7f6e\naccounts = {\n    'fantasy_account': AccountConfig(account_type='security', capital_base=10000000)  #\u521d\u59cb\u5316\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff1a \u6295\u8d44\u54c1\u79cd\u4e3a\u80a1\u7968\uff0c\u521d\u59cb\u6295\u8d44\u91d1\u989d\u4e3a1\u5343\u4e07\n}\n\n#\u521d\u59cb\u5316\u7b56\u7565\u53c2\u6570:\nMax_Position_per = 0.1             # \u6bcf\u53ea\u80a1\u7968\u8d2d\u5165\u7684\u6700\u9ad8\u6bd4\u4f8b\u4e3a10%\nmax_history_window = 250           # \u8bbe\u7f6e\u6700\u957f\u56de\u6d4b\u5468\u671f\nMax_time_range = 60                # \u6784\u5efa\u7b56\u7565\u6700\u957f\u56de\u770b\u65f6\u95f4\natrlength  = 20                    # \u8ba1\u7b97\u771f\u5b9e\u6ce2\u5e45\u6240\u9700\u65f6\u95f4\u5468\u671f\navglength = 20                     # \u8ba1\u7b97\u4e09\u4ef7\u5747\u503c\u6240\u9700\u65f6\u95f4\u5468\u671f\n\n\n#\u521d\u59cb\u5316\u56de\u6d4b\u73af\u5883\uff0c\u6307\u660e\u521b\u5efa\u8d26\u6237\u65f6\u7684\u5de5\u4f5c\uff0c\u5168\u5c40\u53ea\u8fd0\u884c\u4e00\u6b21\ndef initialize(context):\n    pass\n        \n#handle_data\u51fd\u6570\u662f\u7b56\u7565\u7684\u6838\u5fc3\u51fd\u6570\uff0c\u5305\u542b\u4e86\u6240\u6709\u7b56\u7565\u7b97\u6cd5\u7684\u5185\u5bb9\uff0c\u5305\u62ec\u6570\u636e\u83b7\u53d6\uff0c\u4ea4\u6613\u4fe1\u53f7\u751f\u6210\uff0c\u8ba2\u5355\u59d4\u6258\u7b49\u903b\u8f91\u3002\n#handle_data\u51fd\u6570\u65e0\u8bba\u662f\u56de\u6d4b\u8fd8\u662f\u6a21\u62df\u4ea4\u6613\u573a\u666f\uff0c\u8fd9\u4e2a\u51fd\u6570\u4f1a\u6839\u636e\u56de\u6d4b\u9891\u7387 freq \u7684\u8bbe\u7f6e\u88ab\u8c03\u7528\u3002\u5f53freq='d'\u65f6\uff0c\u6bcf\u5929\u88ab\u8c03\u7528\u4e00\u6b21\uff0c\u5f53freq='m'\u65f6\uff0c\u6bcf\u5206\u949f\u88ab\u8c03\u7528\u4e00\u6b21\u3002\ndef handle_data(context):\n    tradingDic = timing_CK(context)   # \u91d1\u80af\u7279\u7eb3\u4ea4\u6613\u7cfb\u7edf\n    trading(tradingDic,context)       # \u57fa\u4e8e\u56fa\u5b9a\u6295\u8d44\u6bd4\u4f8b\u7684\u4ed3\u4f4d\u7ba1\u7406\u7b56\u7565\n    ",
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 3,
       "text": "'{\"information\": 3.07091, \"benchmark_cumulative_return\": {\"1430784000000\": 0.3384734989, \"1425427200000\": 0.0280777664, \"1430956800000\": 0.3015673817, \"1425254400000\": 0.0485908706, \"1430870400000\": 0.3258045825, \"1427068800000\": 0.1565547302, \"1423612800000\": -7.86166e-05, \"1432684800000\": 0.5086900439, \"1426550400000\": 0.0939701082, \"1430697600000\": 0.3940583335, \"1431475200000\": 0.3738800777, \"1427932800000\": 0.2010225979, \"1423785600000\": 0.0103191542, \"1426464000000\": 0.0789892819, \"1432598400000\": 0.5137826514, \"1429142400000\": 0.3142217395, \"1432512000000\": 0.4848342792, \"1422835200000\": -0.023419006, \"1425945600000\": 0.0251048949, \"1431907200000\": 0.3321550552, \"1426636800000\": 0.1198669924, \"1427155200000\": 0.156842991, \"1425600000000\": 0.0128494434, \"1429228800000\": 0.3382696782, \"1423180800000\": -0.0355143126, \"1423094400000\": -0.0196366749, \"1424908800000\": 0.0384085675, \"1427414400000\": 0.1564499081, \"1430265600000\": 0.39015371, \"1429488000000\": 0.3166588535, \"1428451200000\": 0.2508189227, \"1432080000000\": 0.3845020513, \"1425859200000\": 0.0300955919, \"1431993600000\": 0.3776012625, \"1431302400000\": 0.3657534526, \"1425340800000\": 0.0214040921, \"1423699200000\": 0.002469143, \"1430092800000\": 0.3998381081, \"1423440000000\": -0.0257600331, \"1427241600000\": 0.1473391199, \"1426204800000\": 0.0533631882, \"1424822400000\": 0.0129105897, \"1428883200000\": 0.2872941046, \"1429833600000\": 0.3692795518, \"1429574400000\": 0.3449724696, \"1426118400000\": 0.0461362862, \"1428537600000\": 0.2410180556, \"1424044800000\": 0.0189524195, \"1432166400000\": 0.4095603586, \"1427760000000\": 0.1795981237, \"1426723200000\": 0.118026782, \"1428364800000\": 0.2404065933, \"1432771200000\": 0.4075308861, \"1424995200000\": 0.0403128358, \"1423526400000\": -0.0079926857, \"1433116800000\": 0.4780441359, \"1429660800000\": 0.3801024345, \"1422921600000\": 0.0008909879, \"1430352000000\": 0.3830374535, \"1424131200000\": 0.0256027999, \"1431648000000\": 0.3444803881, \"1423008000000\": -0.0094980477, \"1429056000000\": 0.2754841471, \"1427328000000\": 0.1501314644, \"1426032000000\": 0.0262812319, \"1428624000000\": 0.2649757308, \"1428969600000\": 0.2922760665, \"1426809600000\": 0.1334094264, \"1430179200000\": 0.3806993382, \"1427673600000\": 0.1903656836, \"1431561600000\": 0.3687379709, \"1431043200000\": 0.3272808272, \"1432252800000\": 0.4416941582, \"1428019200000\": 0.2143466525, \"1432857600000\": 0.4095166827, \"1425513600000\": 0.0180381378, \"1429747200000\": 0.3804169008, \"1427846400000\": 0.2007663661, \"1431388800000\": 0.3823182574}, \"benchmark_annualized_return\": 2.44338, \"turnover_rate\": 3.90342, \"max_drawdown\": 0.05593, \"beta\": 0.81512, \"sharpe\": 17.85741, \"alpha\": 3.62358, \"volatility\": 0.31286, \"annualized_return\": 5.62164, \"cumulative_return\": {\"1430784000000\": 0.3446243333, \"1425427200000\": 0.0972885092, \"1430956800000\": 0.3085279246, \"1425254400000\": 0.1046764792, \"1430870400000\": 0.3433141373, \"1427068800000\": 0.197748591, \"1423612800000\": 0.040858719, \"1432684800000\": 0.756836193, \"1426550400000\": 0.1365125329, \"1430697600000\": 0.3843193088, \"1431475200000\": 0.4754232012, \"1427932800000\": 0.2723332908, \"1423785600000\": 0.052365559, \"1426464000000\": 0.1319215269, \"1432598400000\": 0.716253763, \"1429142400000\": 0.3291379123, \"1432512000000\": 0.6419334941, \"1422835200000\": 0.0120949071, \"1425945600000\": 0.0866640188, \"1431907200000\": 0.5063647329, \"1426636800000\": 0.1531977128, \"1427155200000\": 0.210957141, \"1425600000000\": 0.0690698709, \"1429228800000\": 0.3316306146, \"1423180800000\": 0.0022964515, \"1423094400000\": 0.0158559943, \"1424908800000\": 0.074544568, \"1427414400000\": 0.2110690908, \"1430265600000\": 0.3654968293, \"1429488000000\": 0.2934704846, \"1428451200000\": 0.2991589792, \"1432080000000\": 0.5573219941, \"1425859200000\": 0.0757432729, \"1431993600000\": 0.5374934929, \"1431302400000\": 0.4223249012, \"1425340800000\": 0.0738324592, \"1423699200000\": 0.045465099, \"1430092800000\": 0.3860471017, \"1423440000000\": -0.0097594993, \"1427241600000\": 0.2138653859, \"1426204800000\": 0.099317603, \"1424822400000\": 0.065598368, \"1428883200000\": 0.3444113407, \"1429833600000\": 0.3735066566, \"1429574400000\": 0.3249941358, \"1426118400000\": 0.0925657839, \"1428537600000\": 0.2679498276, \"1424044800000\": 0.075828969, \"1432166400000\": 0.5883129941, \"1427760000000\": 0.2225454308, \"1426723200000\": 0.1584040839, \"1428364800000\": 0.3188022992, \"1432771200000\": 0.663524173, \"1424995200000\": 0.0812482392, \"1423526400000\": 0.0136998551, \"1433116800000\": 0.8172940708, \"1429660800000\": 0.3568157503, \"1422921600000\": 0.022844443, \"1430352000000\": 0.370473976, \"1424131200000\": 0.078341029, \"1431648000000\": 0.4682900812, \"1423008000000\": 0.0175226148, \"1429056000000\": 0.3071319807, \"1427328000000\": 0.1970909132, \"1426032000000\": 0.0833919788, \"1428624000000\": 0.3074091048, \"1428969600000\": 0.3465126707, \"1426809600000\": 0.1762344239, \"1430179200000\": 0.3450483159, \"1427673600000\": 0.2217288008, \"1431561600000\": 0.4680309612, \"1431043200000\": 0.3523664692, \"1432252800000\": 0.5892520341, \"1428019200000\": 0.3043830692, \"1432857600000\": 0.7149847569, \"1425513600000\": 0.0927431118, \"1429747200000\": 0.3813722166, \"1427846400000\": 0.2528127308, \"1431388800000\": 0.4634832112}}'"
      }
     ],
     "trading_days": ""
    }
   ],
   "metadata": {}
  }
 ]
}






aqf13.3.7.nb

{
 "metadata": {
  "signature": "sha256:937b10136e0da76de649274cce7f3b0cbc9d9623d48cb388716d1958b17ebcd8"
 },
 "nbformat": 3,
 "nbformat_minor": 0,
 "worksheets": [
  {
   "cells": [
    {
     "cell_type": "markdown",
     "id": "42CC4F8DD8054F1EA99D8026381B8395",
     "metadata": {},
     "source": [
      "# 1. \u57fa\u672c\u601d\u60f3\n",
      "* \u80a1\u4ef7\u6392\u5217\u8868\u73b0\u7684\u662f\u80a1\u4ef7\u53d8\u52a8\u7684\u4e2d\u671f\u8d8b\u52bf\uff0c\u4ee3\u8868\u4e86\u80a1\u4ef7\u4e00\u5b9a\u671f\u9650\u5185\u7684\u8fd0\u884c\u65b9\u5411\u3002\n",
      "  * \u4ef7\u591a\u5934\u6392\u5217\u662f\u6307\u80a1\u4ef7\u7684\u77ed\u671f5\u65e5\u5747\u7ebf\u300110\u65e5\u5747\u7ebf\u4e0a\u65b9\u8fd0\u884c\uff0c\u4e0b\u9762\u768420\u65e5\u5747\u7ebf\u5728\u4e0b\u65b9\u4f9d\u6b21\u987a\u5e8f\u6392\u5217\u6210\u591a\u5934\u6392\u5217\u3002\u8fd9\u610f\u5473\u7740\u4e2d\u77ed\u671f\u7684\u4e0a\u6da8\u8d8b\u52bf\u5df2\u7ecf\u5f62\u6210\uff0c\u5e76\u4e14\u4e0d\u540c\u5747\u7ebf\u6210\u672c\u4f4d\u7f6e\u7684\u4eba\u8fbe\u6210\u4e86\u4e00\u81f4\u7684\u770b\u6cd5\uff0c\u6240\u4ee5\u80a1\u4ef7\u5411\u4e0a\u8fd0\u884c\uff0c\u80a1\u4ef7\u9010\u6e10\u62ac\u9ad8\uff0c\u65b9\u5411\u5411\u4e0a\uff1b \n",
      "  * \u80a1\u4ef7\u7a7a\u5934\u6392\u5217\u662f\u6307\u6700\u4e0a\u65b9\u77ed\u671f5\u65e5\u5747\u7ebf\u7684\u6295\u8d44\u8005\u83b7\u5f97\u4e00\u5b9a\u5229\u6da6\u7684\u65f6\u5019\uff0c\u5c31\u4f1a\u629b\u51fa\u80a1\u7968\uff0c\u4ea7\u751f\u629b\u538b\u540e\u80a1\u4ef7\u4f1a\u8dcc\u843d\u523010\u65e5\u5747\u7ebf\uff0c\u7136\u540e\u4f9d\u6b64\u7c7b\u63a8\u629b\u538b\u4ea7\u751f\uff0c\u5747\u7ebf\u9010\u7ea7\u8dcc\u7834\uff0c\u5747\u7ebf\u7684\u6392\u5217\u6700\u540e\u5448\u73b0\u4ece\u5927\u5230\u5c0f\u3002\u6700\u540e\u5448\u73b0\u7a7a\u5934\u6392\u5217\uff0c\u6295\u8d44\u8005\u4eec\u8fbe\u6210\u4e86\u5171\u8bc6\u4e00\u81f4\u505a\u7a7a\uff0c\u6240\u4ee5\u5e02\u573a\u4e0a\u7ecf\u5e38\u8bf4\u505a\u591a\u5934\u6392\u5217\u7684\u80a1\u7968\uff0c\u4e0d\u505a\u7a7a\u5934\u6392\u5217\u7684\u80a1\u7968\u3002\n",
      "* \u635f\u5931\u538c\u6076\u6a21\u5f0f\u662f\u6307\u635f\u5931\u538c\u6076\u662f\u6307\u4eba\u4eec\u9762\u5bf9\u540c\u6837\u6570\u91cf\u7684\u6536\u76ca\u548c\u635f\u5931\u65f6\uff0c\u8ba4\u4e3a\u635f\u5931\u66f4\u52a0\u4ee4\u4ed6\u4eec\u96be\u4ee5\u5fcd\u53d7\u3002\u540c\u91cf\u7684\u635f\u5931\u5e26\u6765\u7684\u8d1f\u6548\u7528\u4e3a\u540c\u91cf\u6536\u76ca\u7684\u6b63\u6548\u7528\u76842.5\u500d\u3002\u8be5\u7406\u8bba\u53ef\u4ee5\u7528\u4ee5\u6307\u5bfc\u77ed\u671f\u6295\u8d44\u884c\u4e3a\u3002\u635f\u5931\u538c\u6076\u53cd\u6620\u4e86\u4eba\u4eec\u7684\u98ce\u9669\u504f\u597d\u5e76\u4e0d\u662f\u4e00\u81f4\u7684\uff0c\u5f53\u6d89\u53ca\u7684\u662f\u6536\u76ca\u65f6\uff0c\u4eba\u4eec\u8868\u73b0\u4e3a\u98ce\u9669\u538c\u6076\uff1b\u5f53\u6d89\u53ca\u7684\u662f\u635f\u5931\u65f6\uff0c\u4eba\u4eec\u5219\u8868\u73b0\u4e3a\u98ce\u9669\u5bfb\u6c42\u3002\u56e0\u6b64\u5728\u77ed\u671f\u6295\u8d44\u4e2d\u53ef\u7528\u6765\u786e\u5b9a\u56e0\u6295\u8d44\u8005\u60c5\u7eea\u5bfc\u81f4\u7684\u77ed\u671f\u7684\u4e70\u5356\u70b9\u3002\n",
      "* \u56e0\u6b64\u53ef\u4ee5\u5728\u4e2d\u671f\u8d8b\u52bf\u6ee1\u8db3\u7684\u524d\u63d0\u4e0b\uff0c\u4f7f\u7528\u77ed\u671f\u4fe1\u53f7\u63d0\u793a\u4e70\u5356\u70b9"
     ]
    },
    {
     "cell_type": "markdown",
     "id": "87ED779646C9485E9982431D554E7B0E",
     "metadata": {},
     "source": [
      "# 2. \u64cd\u76d8\u7b56\u7565\n",
      "\n",
      "**\u5165\u573a\u6761\u4ef6**\t\n",
      "* \u5747\u7ebf\uff085\u65e5\uff0c10\u65e5\uff0c20\u65e5\uff09\u591a\u5934\u6392\u5217\uff0c\u4e14\u5f53\u524d\u4ef7\u683c\u5c0f\u4e8e\u6216\u7b49\u4e8e5\u65e5\u5747\u7ebf\n",
      "\n",
      "**\u51fa\u573a\u6761\u4ef6**\t\n",
      "* 5\u65e5\u5747\u7ebf\u4e0b\u7a7f10\u65e5\u5747\u7ebf\uff0c\u6216\u5f53\u524d\u4ef7\u683c\u5c0f\u4e8e10\u65e5\u5747\u7ebf\uff0c\u6216\u4ef7\u683c\u4e25\u91cd\u8131\u79bb\u5747\u7ebf\uff085%\uff09\n"
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "2F10464FEED04D1DB5F9AF281ED481A5",
     "input": [
      "def trading(tradingDic,context):   \n",
      " \n",
      " \"\"\"\n",
      " \u4ed3\u4f4d\u7ba1\u7406\uff1a\u5355\u53ea\u80a1\u7968\u7684\u4e70\u5165\u9650\u989d\u4e3a\u5168\u90e8\u8d44\u91d1\u768410%\n",
      " \"\"\"\n",
      "    \n",
      " #\u6570\u636e\u83b7\u53d6\uff08\u901a\u7528\u90e8\u5206\uff09\uff1a\u6295\u8d44\u8005\u8d26\u6237\uff0c\u53ef\u4f9b\u4ea4\u6613\u7684\u80a1\u7968\uff0c\u6295\u8d44\u8005\u6301\u4ed3\u53ca\u4ea4\u6613\u6570\u636e\n",
      " account = context.get_account('fantasy_account')                                        #\u83b7\u53d6\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff08fantasy_account\uff09\n",
      " current_universe = context.get_universe(asset_type = 'stock',exclude_halt=True)         #\u83b7\u53d6\u5f53\u524d\u9664\u505c\u724c\u5916\u7684\u6240\u6709\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff08universe\uff09   \n",
      " security_position = account.get_positions()                                             #\u5b57\u5178\u578b\u6570\u636e\uff0c\u4e0a\u4e00K\u7ebf\u7ed3\u675f\u540e\u7684\u6709\u6548\u8bc1\u5238\u5934\u5bf8\uff0c\u5373\u6301\u4ed3\u6570\u91cf\u5927\u4e8e0\u7684\u8bc1\u5238\u53ca\u5176\u5934\u5bf8\n",
      " cash = account.cash                                                                     #\u83b7\u53d6\u80a1\u7968\u8d26\u6237\u53ef\u7528\u4e8e\u6295\u8d44\u7684\u73b0\u91d1\u989d\u5ea6\n",
      " buylist = tradingDic.get('buyList')                                                     #\u83b7\u53d6\u8d2d\u5165\u80a1\u7968\u6570\u636e\n",
      " selllist = tradingDic.get('sellList')                                                   #\u83b7\u5f97\u5356\u51fa\u80a1\u7968\u6570\u636e\n",
      "    \n",
      " #\u4ea4\u6613\u6267\u884c\u90e8\u5206\uff1a\u5356\u51fa\n",
      " for sec in current_universe:\n",
      "    if sec in selllist and sec in security_position:                                    #\u5728selllist\u4e2d\uff0c\u4e14\u6709\u6301\u4ed3\uff0c\u5356\u51fa        \n",
      "        order_to(sec,0)                                                                 #\u6267\u884c\u5356\u51fa\u6307\u4ee4\u540e,\u4f1a\u81ea\u52a8\u66f4\u65b0\u80a1\u7968\u8d26\u6237\u4e2d\u7684\u91d1\u989d\n",
      " #\u4ea4\u6613\u6267\u884c\u90e8\u5206\uff1a\u4e70\u5165\n",
      " if len(buylist) > 0:                                                                   #\u5224\u8bfb\u672c\u671f\u662f\u5426\u6709\u9700\u8981\u4e70\u5165\u80a1\u7968\uff08buylist>0\uff09\n",
      "        weight = min(Max_Position_per,1.0/len(buylist))                                #\u6bcf\u53ea\u80a1\u7968\u6240\u5206\u914d\u7684\u91d1\u989d\u76f8\u540c\uff0c\u4f46\u6700\u591a\u4e3a\u603b\u91d1\u989d\u768410%\n",
      " else:\n",
      "     weight = 0                                                                         #\u82e5\u672c\u671f\u6ca1\u6709\u8981\u8d2d\u5165\u80a1\u7968\uff0c\u8bbe\u7f6e\u5206\u914d\u6743\u91cd\u4e3a0\n",
      " for sec in buylist:                                                                    #\u5224\u65ad\u80a1\u7968\u662f\u5426\u4e3a\u672c\u671f\u8981\u8d2d\u5165\u80a1\u7968\u4e14\u5c1a\u672a\u6301\u6709\n",
      "     if sec not in security_position:\n",
      "        order_pct_to(sec,weight)                                                        #\u8d2d\u5165\u6307\u5b9a\u6bd4\u4f8b\u7684\u80a1\u7968         "
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "4948949A718F409FB002B638A133ACDC",
     "input": [
      "def timing_MA(context):\n",
      "    ##\u5747\u7ebf\uff085\u65e5\uff0c10\u65e5\uff0c20\u65e5\uff09\u591a\u5934\u6392\u5217\uff0c\u4e14\u5f53\u524d\u4ef7\u683c\u5c0f\u4e8e\u6216\u7b49\u4e8e5\u65e5\u5747\u7ebf\n",
      "    ##5\u65e5\u5747\u7ebf\u4e0b\u7a7f10\u65e5\u5747\u7ebf\uff0c\u6216\u5f53\u524d\u4ef7\u683c\u5c0f\u4e8e10\u65e5\u5747\u7ebf\uff0c\u6216\u4ef7\u683c\u663e\u8457\u9ad8\u4e8e\u5747\u7ebf\uff085%\uff09\n",
      "\n",
      "    #\u6570\u636e\u83b7\u53d6\uff08\u901a\u7528\u90e8\u5206\uff09\uff1a\u6295\u8d44\u8005\u8d26\u6237\uff0c\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff0c\u4ef7\u683c\u6570\u636e\uff0c\u6301\u4ed3\u6570\u636e\uff0c\u8d26\u6237\u91d1\u989d\u6570\u636e\n",
      " account = context.get_account('fantasy_account')                                              #\u83b7\u53d6\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff08fantasy_account\uff09\n",
      " current_universe = context.get_universe(asset_type = 'stock',exclude_halt=True)               #\u83b7\u53d6\u5f53\u524d\u9664\u505c\u724c\u5916\u7684\u6240\u6709\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff08universe\uff09 \n",
      " history = context.history(current_universe,['closePrice','lowPrice'],Max_time_range, rtype='array')   #\u62ff\u8fc7\u53bbMax_time_range\u4e2a\u4ea4\u6613\u65e5\u7684\u6536\u76d8\u4ef7\u6765\u6784\u5efa\u5747\u7ebf\u6392\u5217\u7cfb\u7edf\n",
      " security_position = account.get_positions()                                                   #\u5b57\u5178\u6570\u636e\uff0c\u4e0a\u4e00K\u7ebf\u7ed3\u675f\u540e\u7684\u6709\u6548\u8bc1\u5238\u5934\u5bf8\uff0c\u5373\u6301\u4ed3\u6570\u91cf\u5927\u4e8e0\u7684\u8bc1\u5238\u53ca\u5176\u5934\u5bf8\n",
      "    \n",
      "    #\u62e9\u65f6\u7b56\u7565\u90e8\u5206\uff1a\u83b7\u53d6\u5f53\u524d\u65f6\u70b9\u7684buylist\u548cselllist\n",
      " buylist = []                                                                                  #\u521d\u59cb\u5316\u8d2d\u4e70\u80a1\u7968\u5217\u8868\n",
      " selllist = []                                                                                 #\u521d\u59cb\u5316\u5356\u51fa\u80a1\u7968\u5217\u8868\n",
      " for sec in current_universe:                                                                  #\u904d\u5386\u6240\u6709\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff1b\u6ce8\uff1a\u5982\u8be5\u7b56\u7565\u6267\u884c\u4e86\u9009\u80a1\u7b56\u7565\uff0c\u8be5\u90e8\u5206\u5e94\u904d\u5386\u88ab\u9009\u4e2d\u80a1\u7968\n",
      "   close = history[sec]['closePrice']                                                          #\u83b7\u53d6\u80a1\u7968sec\u8fc7\u53bbMax_time_range\u5929\u7684\u6536\u76d8\u4ef7\n",
      "   low   = history[sec]['lowPrice']                                                            #\u83b7\u53d6\u80a1\u7968sec\u8fc7\u53bbMax_time_range\u5929\u7684\u6700\u4f4e\u4ef7\n",
      "   fast = ta.MA(close, fastLine)                                                               #\u83b7\u5f97\u77ed\u671f\u5747\u7ebf\n",
      "   mid = ta.MA(close, midLine)                                                                 #\u83b7\u5f97\u4e2d\u671f\u5747\u7ebf   \n",
      "   long = ta.MA(close, slowLine)                                                               #\u83b7\u5f97\u957f\u671f\u5747\u7ebf\n",
      "   if  fast[-1] > mid[-1] and mid[-1] > long[-1] and close[-1] <= fast[-1] and sec not in security_position: #\u80a1\u7968\u5747\u7ebf\u591a\u5934\u6392\u5217,\u80a1\u4ef7\u5c0f\u4e8e5                                                                                                                                                             \u65e5\u5747\u7ebf\uff0c\u4e14\u672a\u6301\u6709\u8be5\u80a1\u7968\n",
      "        buylist.append(sec)\n",
      "   elif ((fast[-2] > mid[-2] and fast[-1] < mid[-1]) or (close[-1]<= mid[-1]) or (low[-1]- fast[-1])/fast[-1] > threshold) and sec in security_position:  #\u77ed\u671f\u5747\u7ebf\u4e0b\u7a7f\u957f\u671f\u5747\u7ebf\u6216\u6536\u76d8\u4ef7\u8dcc                                                                                                                                                              \u783410\u65e5\u5747\u7ebf\uff0c\u4e14\u5df2\u6301\u6709\u8be5\u80a1\u7968\n",
      "        selllist.append(sec)                                                                  #\u53d6\u7968\u52a0\u5165selllist\n",
      "\n",
      "    #\u8fd4\u56de\u4ea4\u6613\u5b57\u5178\n",
      " TradingDic={'buyList':buylist,'sellList':selllist}                                            #TradingDic \u4e3a\u5b57\u5178\u578b\u53d8\u91cf\uff0c\u4ee5listName\u4e3akey\uff0clist\u4e3aValue    \n",
      " return TradingDic                                                                             #\u8fd4\u56de\u4ea4\u6613\u5b57\u5178"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "strategy",
     "collapsed": false,
     "has_detail": true,
     "id": "uqer_2C877B673CEF461E8",
     "input": "#\u52a0\u8f7d\u5e93\u51fd\u6570\nimport numpy as np\nimport pandas as pd                   \nimport talib as ta                    # \u52a0\u8f7d\u6280\u672f\u5206\u6790\u5e93\n\n#\u521d\u59cb\u5316\u56de\u6d4b\u73af\u5883\nstart = '20150201'                    # \u56de\u6d4b\u8d77\u59cb\u65f6\u95f4 \u6ce8\uff1a\u652f\u6301\u4e24\u79cd\u65e5\u671f\u8868\u8ff0\u5f62\u5f0f\uff08 '2015-01-01'\uff0c'20150101'\uff09\nend = '20150601'                      # \u56de\u6d4b\u7ed3\u675f\u65f6\u95f4\nbenchmark = 'HS300'                   # \u53c2\u8003\u6807\u51c6\u4e3aHS300\u53c2\nuniverse = DynamicUniverse('HS300').apply_filter(Factor.PE.nlarge(100))   #\u8bc1\u5238\u6c60\uff1a\u53ef\u4f9b\u9009\u62e9\u7684\u80a1\u7968\u7684\u8303\u56f4\u4e3aHS300\u6210\u4efd\u80a1\u4e2dPE\u6700\u5927\u7684100\u53ea\u80a1\u7968\nfreq = 'd'                            # \u7528\u65e5\u7ebf\u56de\u6d4b\u7684\u7b56\u7565\nrefresh_rate = 1                      # \u6bcf10\u65e5\u8c03\u4e00\u6b21\u4ed3\uff0c\u5373\u6bcf\u4e2a\u4ea4\u6613\u65e5\u90fd\u4f1a\u8fd0\u884c\u7b2c\u4e09\u90e8\u5206\u7684handle_data\u51fd\u6570\n\n#\u521d\u59cb\u5316\u6295\u8d44\u8005\uff08\u8d26\u6237\uff09\u53c2\u6570\n#accounts\u4e3a\u5b57\u5178\u7c7b\u578b\uff0c\u4ee3\u8868\u6295\u8d44\u8005\u6240\u6709\u7684\u8d26\u6237\uff0c\u800c\u5b57\u5178\u4e2d\u6bcf\u4e00\u4e2a\u952e\u4ee3\u8868\u4e00\u4e2a\u8d26\u6237\uff0c\u800c\u6bcf\u4e00\u4e2a\u952e\u5bf9\u5e94\u7684\u503c\u4e3a\u8be5\u8d26\u6237\u7684\u521d\u59cb\u60c5\u51b5\uff0c\u5982\u672c\u7a0b\u5e8f\u4e2d\u7684\u952e\u4e3afantasy_account\uff08\u80a1\u7968\u8d26\u6237\uff09\uff0c\u503c\u4e3a\u76f8\u5e94\u914d\u7f6e\naccounts = {\n    'fantasy_account': AccountConfig(account_type='security', capital_base=10000000)  #\u521d\u59cb\u5316\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff1a \u6295\u8d44\u54c1\u79cd\u4e3a\u80a1\u7968\uff0c\u521d\u59cb\u6295\u8d44\u91d1\u989d\u4e3a1\u5343\u4e07\n}\n\n#\u521d\u59cb\u5316\u7b56\u7565\u53c2\u6570:\nMax_Position_per = 0.1             # \u6bcf\u53ea\u80a1\u7968\u8d2d\u5165\u7684\u6700\u9ad8\u6bd4\u4f8b\u4e3a10%\nmax_history_window = 250           # \u8bbe\u7f6e\u6700\u957f\u56de\u6d4b\u5468\u671f\nMax_time_range = 60                # \u6784\u5efa\u7b56\u7565\u6700\u957f\u56de\u770b\u65f6\u95f4\nfastLine = 5                       # \u77ed\u5468\u671f\u5feb\u7ebf\u5468\u671f\u53c2\u6570\nmidLine  = 10                      # \u4e2d\u7b49\u5468\u671f\u5468\u671f\u53c2\u6570\nslowLine = 20                      # \u957f\u5468\u671f\u6162\u7ebf\u5468\u671f\u53c2\u6570\nthreshold = 0.05                   # \u6b62\u76c8\u6536\u76ca\u7387\n\n#\u521d\u59cb\u5316\u56de\u6d4b\u73af\u5883\uff0c\u6307\u660e\u521b\u5efa\u8d26\u6237\u65f6\u7684\u5de5\u4f5c\uff0c\u5168\u5c40\u53ea\u8fd0\u884c\u4e00\u6b21\ndef initialize(context):\n    pass\n        \n#handle_data\u51fd\u6570\u662f\u7b56\u7565\u7684\u6838\u5fc3\u51fd\u6570\uff0c\u5305\u542b\u4e86\u6240\u6709\u7b56\u7565\u7b97\u6cd5\u7684\u5185\u5bb9\uff0c\u5305\u62ec\u6570\u636e\u83b7\u53d6\uff0c\u4ea4\u6613\u4fe1\u53f7\u751f\u6210\uff0c\u8ba2\u5355\u59d4\u6258\u7b49\u903b\u8f91\u3002\n#handle_data\u51fd\u6570\u65e0\u8bba\u662f\u56de\u6d4b\u8fd8\u662f\u6a21\u62df\u4ea4\u6613\u573a\u666f\uff0c\u8fd9\u4e2a\u51fd\u6570\u4f1a\u6839\u636e\u56de\u6d4b\u9891\u7387 freq \u7684\u8bbe\u7f6e\u88ab\u8c03\u7528\u3002\u5f53freq='d'\u65f6\uff0c\u6bcf\u5929\u88ab\u8c03\u7528\u4e00\u6b21\uff0c\u5f53freq='m'\u65f6\uff0c\u6bcf\u5206\u949f\u88ab\u8c03\u7528\u4e00\u6b21\u3002\ndef handle_data(context):\n    tradingDic = timing_MA(context)   # \u57fa\u4e8e\u5747\u7ebf\u6392\u5217\u7684\u62e9\u65f6\u7b56\u7565\n    trading(tradingDic,context)       # \u57fa\u4e8e\u56fa\u5b9a\u6295\u8d44\u6bd4\u4f8b\u7684\u4ed3\u4f4d\u7ba1\u7406\u7b56\u7565\n    ",
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 3,
       "text": "'{\"information\": 3.46006, \"benchmark_cumulative_return\": {\"1430784000000\": 0.3384734989, \"1425427200000\": 0.0280777664, \"1430956800000\": 0.3015673817, \"1425254400000\": 0.0485908706, \"1430870400000\": 0.3258045825, \"1427068800000\": 0.1565547302, \"1423612800000\": -7.86166e-05, \"1432684800000\": 0.5086900439, \"1426550400000\": 0.0939701082, \"1430697600000\": 0.3940583335, \"1431475200000\": 0.3738800777, \"1427932800000\": 0.2010225979, \"1423785600000\": 0.0103191542, \"1426464000000\": 0.0789892819, \"1432598400000\": 0.5137826514, \"1429142400000\": 0.3142217395, \"1432512000000\": 0.4848342792, \"1422835200000\": -0.023419006, \"1425945600000\": 0.0251048949, \"1431907200000\": 0.3321550552, \"1426636800000\": 0.1198669924, \"1427155200000\": 0.156842991, \"1425600000000\": 0.0128494434, \"1429228800000\": 0.3382696782, \"1423180800000\": -0.0355143126, \"1423094400000\": -0.0196366749, \"1424908800000\": 0.0384085675, \"1427414400000\": 0.1564499081, \"1430265600000\": 0.39015371, \"1429488000000\": 0.3166588535, \"1428451200000\": 0.2508189227, \"1432080000000\": 0.3845020513, \"1425859200000\": 0.0300955919, \"1431993600000\": 0.3776012625, \"1431302400000\": 0.3657534526, \"1425340800000\": 0.0214040921, \"1423699200000\": 0.002469143, \"1430092800000\": 0.3998381081, \"1423440000000\": -0.0257600331, \"1427241600000\": 0.1473391199, \"1426204800000\": 0.0533631882, \"1424822400000\": 0.0129105897, \"1428883200000\": 0.2872941046, \"1429833600000\": 0.3692795518, \"1429574400000\": 0.3449724696, \"1426118400000\": 0.0461362862, \"1428537600000\": 0.2410180556, \"1424044800000\": 0.0189524195, \"1432166400000\": 0.4095603586, \"1427760000000\": 0.1795981237, \"1426723200000\": 0.118026782, \"1428364800000\": 0.2404065933, \"1432771200000\": 0.4075308861, \"1424995200000\": 0.0403128358, \"1423526400000\": -0.0079926857, \"1433116800000\": 0.4780441359, \"1429660800000\": 0.3801024345, \"1422921600000\": 0.0008909879, \"1430352000000\": 0.3830374535, \"1424131200000\": 0.0256027999, \"1431648000000\": 0.3444803881, \"1423008000000\": -0.0094980477, \"1429056000000\": 0.2754841471, \"1427328000000\": 0.1501314644, \"1426032000000\": 0.0262812319, \"1428624000000\": 0.2649757308, \"1428969600000\": 0.2922760665, \"1426809600000\": 0.1334094264, \"1430179200000\": 0.3806993382, \"1427673600000\": 0.1903656836, \"1431561600000\": 0.3687379709, \"1431043200000\": 0.3272808272, \"1432252800000\": 0.4416941582, \"1428019200000\": 0.2143466525, \"1432857600000\": 0.4095166827, \"1425513600000\": 0.0180381378, \"1429747200000\": 0.3804169008, \"1427846400000\": 0.2007663661, \"1431388800000\": 0.3823182574}, \"benchmark_annualized_return\": 2.44338, \"turnover_rate\": 14.12036, \"max_drawdown\": 0.07101, \"beta\": 0.93337, \"sharpe\": 18.73638, \"alpha\": 4.48833, \"volatility\": 0.35954, \"annualized_return\": 6.77121, \"cumulative_return\": {\"1430784000000\": 0.4646471165, \"1425427200000\": 0.1649403675, \"1430956800000\": 0.4284929746, \"1425254400000\": 0.1625587748, \"1430870400000\": 0.4616203886, \"1427068800000\": 0.2866302088, \"1423612800000\": 0.0560480283, \"1432684800000\": 0.9000158257, \"1426550400000\": 0.1799674961, \"1430697600000\": 0.505098834, \"1431475200000\": 0.6155392648, \"1427932800000\": 0.3817160667, \"1423785600000\": 0.087908421, \"1426464000000\": 0.1793169188, \"1432598400000\": 0.8615985157, \"1429142400000\": 0.4298634147, \"1432512000000\": 0.7951976948, \"1422835200000\": 0.0074214318, \"1425945600000\": 0.1466329787, \"1431907200000\": 0.6592345348, \"1426636800000\": 0.1965476477, \"1427155200000\": 0.3233420217, \"1425600000000\": 0.1284536512, \"1429228800000\": 0.4517574829, \"1423180800000\": -0.005957683, \"1423094400000\": 0.0052640842, \"1424908800000\": 0.1288176247, \"1427414400000\": 0.3114909386, \"1430265600000\": 0.5058366539, \"1429488000000\": 0.4121243619, \"1428451200000\": 0.4047450658, \"1432080000000\": 0.7222428131, \"1425859200000\": 0.1365602038, \"1431993600000\": 0.7022842769, \"1431302400000\": 0.5558271441, \"1425340800000\": 0.1339324448, \"1423699200000\": 0.055642668, \"1430092800000\": 0.5220667993, \"1423440000000\": -0.0048781917, \"1427241600000\": 0.3174726587, \"1426204800000\": 0.1447282369, \"1424822400000\": 0.1032588004, \"1428883200000\": 0.449197579, \"1429833600000\": 0.5131123393, \"1429574400000\": 0.4520799836, \"1426118400000\": 0.1403752785, \"1428537600000\": 0.3711964462, \"1424044800000\": 0.1476182693, \"1432166400000\": 0.7667829948, \"1427760000000\": 0.3265847433, \"1426723200000\": 0.2025740907, \"1428364800000\": 0.4412547052, \"1432771200000\": 0.7650980557, \"1424995200000\": 0.1425007475, \"1423526400000\": 0.0280913572, \"1433116800000\": 0.9115888959, \"1429660800000\": 0.4893524599, \"1422921600000\": 0.0146525873, \"1430352000000\": 0.4788512873, \"1424131200000\": 0.1345192362, \"1431648000000\": 0.6168779457, \"1423008000000\": 0.0050306627, \"1429056000000\": 0.410372219, \"1427328000000\": 0.2995103541, \"1426032000000\": 0.1377492815, \"1428624000000\": 0.4112109832, \"1428969600000\": 0.4542804753, \"1426809600000\": 0.2321275943, \"1430179200000\": 0.4711963144, \"1427673600000\": 0.3251032394, \"1431561600000\": 0.6195784418, \"1431043200000\": 0.4906954932, \"1432252800000\": 0.7706920048, \"1428019200000\": 0.4205271814, \"1432857600000\": 0.7932565634, \"1425513600000\": 0.1531805554, \"1429747200000\": 0.5143616206, \"1427846400000\": 0.3592148389, \"1431388800000\": 0.6116447748}}'"
      }
     ],
     "trading_days": ""
    }
   ],
   "metadata": {}
  }
 ]
}
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{
 "metadata": {
  "signature": "sha256:11180ddb0f88068fe934499b3f8d40edffc348592cc5b1fc9f1a12dcc908fbd3"
 },
 "nbformat": 3,
 "nbformat_minor": 0,
 "worksheets": [
  {
   "cells": [
    {
     "cell_type": "markdown",
     "id": "uqer_B60BD51E55FE4F978",
     "metadata": {},
     "source": [
      "# 1. \u57fa\u672c\u539f\u7406\n",
      "\n",
      "---\n",
      "\n",
      "- \u4e00\u6708\u6548\u5e94\uff08\u65e5\u671f\u6548\u5e94\uff09\u662f\u4ece\u7edf\u8ba1\u5b66\u89d2\u5ea6\u5206\u6790\u80a1\u5e02\u8d70\u52bf\u7684\u4e00\u79cd\u60ef\u5e38\u73b0\u8c61\uff0c\u6307\u4e00\u5e74\u4e2d\u67d0\u4e2a\u65f6\u95f4\u6bb5\u7684\u56de\u62a5\u7387\u5f80\u5f80\u662f\u201c\u6b63\u6570\u201d\u3002\u6700\u521d\u51fa\u73b0\u65e5\u671f\u6548\u5e94\u662f\u7f8e\u56fd\u4e00\u6708\u7684\u80a1\u5e02\u6536\u76ca\u7387\u4e3a\u6b63\uff0c\u56e0\u6b64\u5f97\u540d\u4e3a\u4e00\u6708\u6548\u5e94\uff0c\u7136\u540e\u5176\u4ed6\u56fd\u5bb6\u7684\u5b66\u8005\u4e5f\u9646\u7eed\u53d1\u73b0\u4e00\u6708\u6548\u5e94\u5b58\u5728\u5176\u4ed6\u80a1\u5e02\u4e4b\u4e2d\u3002\n",
      "- \u4e00\u6708\u6548\u5e94\u662f\u76f8\u5bf9\u7684\uff0c\u5982\u679c\u5e02\u573a\u662f\u6709\u6548\u7387\u53ca\u6b63\u5e38\u7684\u8bdd\uff0c\u539f\u5219\u4e0a\u6bcf\u4e2a\u6708\u7684\u56de\u62a5\u7387\u5e73\u5747\u4e5f\u5e94\u662f\u5dee\u4e0d\u591a\u3002\u4f46\u6839\u636e\u7edf\u8ba1\u5b66\u7684\u9a8c\u8bc1\u7ed3\u679c\u663e\u793a\uff0c\u4e00\u6708\u4efd\u7684\u56de\u62a5\u7387\u5f80\u5f80\u662f\u6b63\u6570\uff0c\u800c\u4e14\u4f1a\u6bd4\u5176\u4ed6\u6708\u4efd\u4e3a\u9ad8\uff1b\u76f8\u53cd\u5728\u5341\u4e8c\u6708\u7684\u80a1\u5e02\u56de\u62a5\u7387\u5f88\u591a\u65f6\u4f1a\u5448\u73b0\u8d1f\u503c\uff0c\u800c\u5b66\u754c\u79f0\u8fd9\u79cd\u73b0\u8c61\u4e3a\u201c\u4e00\u6708\u6548\u5e94\u201d\u3002\n",
      "- \u4e2d\u56fd\u7684\u65e5\u671f\u6548\u4e2d\u6700\u7b80\u5355\u7684\u662f\u4e8c\u6708\u6548\u5e94\uff0c\u5373\u6625\u8282\u6240\u5728\u6708\u4efd\uff0c\u56e0\u6b64\u6211\u4eec\u57282\u6708\u521d\u4e70\u5165\u80a1\u7968\uff0c3\u6708\u521d\u5356\u51fa\u80a1\u7968\n"
     ]
    },
    {
     "cell_type": "markdown",
     "id": "C35D562D212B49E689F1991EC2E2BAD2",
     "metadata": {},
     "source": [
      "# 2. \u64cd\u76d8\u7b56\u7565\n",
      "---\n",
      "\n",
      "-\u4e70\u5165\u6761\u4ef6\uff1a2\u6708\u7b2c\u4e00\u4e2a\u4ea4\u6613\u65e5\u4e70\u4ebaHS300\u6210\u4efd\u80a1\n",
      "-\u5356\u51fa\u6761\u4ef6\uff1a3\u6708\u7b2c\u4e00\u4e2a\u4ea4\u6613\u65e5\u5356\u51fa\u6240\u6709\u6301\u6709\u80a1\u7968"
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "4948949A718F409FB002B638A133ACDC",
     "input": [
      "def timing_February(context):\n",
      "    ##February\u7b97\u6cd5\u57282\u6708\u521d\u4e70\u5165\uff0c\u57283\u6708\u521d\u5356\u51fa           \uff08\u64cd\u76d8\u89c4\u5219\uff1a\u9884\u6d4b\uff09\n",
      "    ##\u57fa\u4e8e\u4ed3\u4f4d\u7ba1\u7406\u7684\u9700\u8981\uff0c\u6bcf\u53ea\u80a1\u7968\u6700\u5927\u6295\u8d44\u989d\u4e3a100000\u5143 \uff08\u4ed3\u4f4d\u7ba1\u7406\uff1a\u98ce\u63a7\uff09\n",
      "    \n",
      "    \n",
      "    #\u6570\u636e\u83b7\u53d6\uff08\u901a\u7528\u90e8\u5206\uff09\uff1a\u6295\u8d44\u8005\u8d26\u6237\uff0c\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff0c\u6301\u4ed3\u6570\u636e\uff0c\u8d26\u6237\u91d1\u989d\u6570\u636e\uff1b\u6ce8\uff1a\u7531\u4e8e\u4f7f\u7528\u7cfb\u7edf\u63d0\u4f9b\u7684\u4fe1\u53f7\u673a\u5236\uff0c\u4e0d\u5fc5\u83b7\u53d6\u4ef7\u683c\u6570\u636e\n",
      "    \n",
      "    today = context.current_date                                                                  #\u83b7\u53d6\u5f53\u524d\u65e5\u671f\n",
      "    \n",
      "    account = context.get_account('fantasy_account')                                              #\u83b7\u53d6\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff08fantasy_account\uff09\n",
      "    current_universe = context.get_universe(exclude_halt=True)                                    #\u83b7\u53d6\u5f53\u524d\u9664\u505c\u724c\u5916\u7684\u6240\u6709\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff08universe\uff09                                                               \n",
      "    security_position = account.get_positions()                                                   #\u5b57\u5178\u578b\u6570\u636e\uff0c\u4e0a\u4e00K\u7ebf\u7ed3\u675f\u540e\u7684\u6709\u6548\u8bc1\u5238\u5934\u5bf8\uff0c\u5373\u6301\u4ed3\u6570\u91cf\u5927\u4e8e0\u7684\u8bc1\u5238\u53ca\u5176\u5934\u5bf8\n",
      "    cash = account.cash                                                                           #\u83b7\u53d6\u80a1\u7968\u8d26\u6237\u53ef\u7528\u4e8e\u6295\u8d44\u7684\u73b0\u91d1\u989d\u5ea6\n",
      "    \n",
      "    #\u62e9\u65f6\u7b56\u7565\u90e8\u5206\uff1a\u83b7\u53d6\u5f53\u524d\u65f6\u70b9\u7684buylist\n",
      "    buylist = []                                                                                  #\u521d\u59cb\u5316\u8d2d\u4e70\u80a1\u7968\u5217\u8868\n",
      "    selllist = []                                                                                 #\u521d\u59cb\u5316\u5356\u51fa\u80a1\u7968\u5217\u8868\n",
      "    for sec in current_universe:                                                                  #\u904d\u5386\u6240\u6709\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff1b\u6ce8\uff1a\u5982\u8be5\u7b56\u7565\u6267\u884c\u4e86\u9009\u80a1\u7b56\u7565\uff0c\u8be5\u90e8\u5206\u5e94\u904d\u5386\u88ab\u9009\u4e2d\u80a1\u7968\n",
      "        if today.month == 2 and sec not in security_position:                                     #\u5f53\u524d\u65f6\u95f4\u4e3a2\u6708\uff0c\u4e14\u65e0\u6301\u4ed3\uff0c\u52a0\u5165\u4e70\u5165\u5217\u8868        \n",
      "            buylist.append(sec)\n",
      "        elif today.month == 3 and sec in security_position:                                       # \u5f53\u524d\u65f6\u95f4\u4e3a3\u6708\uff0c\u4e14\u6709\u6301\u4ed3\uff0c\u52a0\u5165\u5356\u51fa\u5217\u8868\n",
      "            selllist.append(sec)\n",
      "     \n",
      "    # \u4ea4\u6613\u6267\u884c\u90e8\u5206\uff1a\u5356\u51fa\n",
      "    m = len(selllist)\n",
      "    for sec in selllist[:m]:                                                                       #\u5168\u989d\u51fa\u552e\u5356\u51fa\u5217\u8868\u4e2d\u7684\u80a1\u7968\n",
      "       order_to(sec,0)                                                                            #\u6267\u884c\u5356\u51fa\u6307\u4ee4\u540e,\u4f1a\u81ea\u52a8\u66f4\u65b0\u80a1\u7968\u8d26\u6237\u4e2d\u7684\u91d1\u989d\n",
      "   #\u4ea4\u6613\u6267\u884c\u90e8\u5206\uff1a\u4e70\u5165\n",
      "    d = min(len(buylist), int(cash) // 100000)                                                    #\u53ef\u4ee5\u4e70\u5165\u7684\u80a1\u7968\u6570\u91cf\uff0c\u5982\u679c\u8d44\u91d1\u4e0d\u591f\uff0c\u53ea\u4e70\u5165\u90e8\u5206\n",
      "    for sec in buylist[:d]:                                                                       #\u4e70\u5165buylist\u4e2d\u524dd\u53ea\u80a1\u7968\uff0cd<=len(buylist)\n",
      "        order(sec, 100000 / context.current_price(sec))                                           #\u57fa\u4e8e\u4ed3\u4f4d\u7ba1\u7406\u7684\u9700\u8981\uff0c\u6bcf\u53ea\u80a1\u7968\u6700\u5927\u6295\u8d44\u989d\u4e3a100000\u5143"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "485BA751B9F1420F8DBA15F6122A0EAF",
     "input": [
      "def timing(context):\n",
      "    timing_February(context)   #\u57fa\u7840\u65e5\u671f\u6548\u5e94\u7b56\u7565\uff1a2\u6708\u6548\u5e94\u7b56\u7565"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "strategy",
     "collapsed": false,
     "has_detail": true,
     "id": "uqer_2C877B673CEF461E8",
     "input": "#\u521d\u59cb\u5316\u56de\u6d4b\u73af\u5883\nstart = '20100101'  # \u56de\u6d4b\u8d77\u59cb\u65f6\u95f4 \u6ce8\uff1a\u652f\u6301\u4e24\u79cd\u65e5\u671f\u8868\u8ff0\u5f62\u5f0f\uff08 '2015-01-01'\uff0c'20150101'\uff09\nend = '20170401'    # \u56de\u6d4b\u7ed3\u675f\u65f6\u95f4\nbenchmark = '399005.ZICN'   # \u7b56\u7565\u53c2\u8003\u6807\u51c6\nuniverse = set_universe('399005.ZICN', start)  # \u8bc1\u5238\u6c60\uff1a\u53ef\u4f9b\u9009\u62e9\u7684\u80a1\u7968\u7684\u8303\u56f4; \u6ce8\uff1a \u53d6start\u65e5\u7684\u6210\u5206\u80a1\u9632\u6b62survival bias\nfreq = 'd'          # \u7528\u65e5\u7ebf\u56de\u6d4b\u7684\u7b56\u7565\nrefresh_rate = 1    # \u6bcf\u5929\u8c03\u4e00\u6b21\u4ed3\uff0c\u5373\u6bcf\u4e2a\u4ea4\u6613\u65e5\u90fd\u4f1a\u8fd0\u884c\u7b2c\u4e09\u90e8\u5206\u7684handle_data\u51fd\u6570\n\n#\u521d\u59cb\u5316\u6295\u8d44\u8005\uff08\u8d26\u6237\uff09\u53c2\u6570\n#accounts\u4e3a\u5b57\u5178\u7c7b\u578b\uff0c\u4ee3\u8868\u6295\u8d44\u8005\u6240\u6709\u7684\u8d26\u6237\uff0c\u800c\u5b57\u5178\u4e2d\u6bcf\u4e00\u4e2a\u952e\u4ee3\u8868\u4e00\u4e2a\u8d26\u6237\uff0c\u800c\u6bcf\u4e00\u4e2a\u952e\u5bf9\u5e94\u7684\u503c\u4e3a\u8be5\u8d26\u6237\u7684\u521d\u59cb\u60c5\u51b5\uff0c\u5982\u672c\u7a0b\u5e8f\u4e2d\u7684\u952e\u4e3afantasy_account\uff08\u80a1\u7968\u8d26\u6237\uff09\uff0c\u503c\u4e3a\u76f8\u5e94\u914d\u7f6e\naccounts = {\n    'fantasy_account': AccountConfig(account_type='security', capital_base=10000000)  #\u521d\u59cb\u5316\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff1a \u6295\u8d44\u54c1\u79cd\u4e3a\u80a1\u7968\uff0c\u521d\u59cb\u6295\u8d44\u91d1\u989d\u4e3a1\u5343\u4e07\n}\n\n##\u521d\u59cb\u5316\u7b56\u7565\u53c2\u6570\uff1a\u65e0\u521d\u59cb\u5316\u53c2\u6570\n\n\n#\u521d\u59cb\u5316\u56de\u6d4b\u73af\u5883\uff0c\u6307\u660e\u521b\u5efa\u8d26\u6237\u65f6\u7684\u5de5\u4f5c\uff0c\u5168\u5c40\u53ea\u8fd0\u884c\u4e00\u6b21\ndef initialize(context):\n      pass\n        \n#handle_data\u51fd\u6570\u662f\u7b56\u7565\u7684\u6838\u5fc3\u51fd\u6570\uff0c\u5305\u542b\u4e86\u6240\u6709\u7b56\u7565\u7b97\u6cd5\u7684\u5185\u5bb9\uff0c\u5305\u62ec\u6570\u636e\u83b7\u53d6\uff0c\u4ea4\u6613\u4fe1\u53f7\u751f\u6210\uff0c\u8ba2\u5355\u59d4\u6258\u7b49\u903b\u8f91\u3002\n#handle_data\u51fd\u6570\u65e0\u8bba\u662f\u56de\u6d4b\u8fd8\u662f\u6a21\u62df\u4ea4\u6613\u573a\u666f\uff0c\u8fd9\u4e2a\u51fd\u6570\u4f1a\u6839\u636e\u56de\u6d4b\u9891\u7387 freq \u7684\u8bbe\u7f6e\u88ab\u8c03\u7528\u3002\u5f53freq='d'\u65f6\uff0c\u6bcf\u5929\u88ab\u8c03\u7528\u4e00\u6b21\uff0c\u5f53freq='m'\u65f6\uff0c\u6bcf\u5206\u949f\u88ab\u8c03\u7528\u4e00\u6b21\u3002\ndef handle_data(context):\n     timing(context)",
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 3,
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      }
     ],
     "trading_days": ""
    },
    {
     "cell_type": "markdown",
     "id": "668BB072FF8848B28F6E098A61553812",
     "metadata": {},
     "source": [
      "#3.\u7a0b\u5e8f\u5b66\u4e60\uff1a\u65e5\u671f\u7684\u83b7\u53d6\n",
      "    \n",
      "    today = context.current_date                                                                  #\u83b7\u53d6\u5f53\u524d\u65e5\u671f\n",
      "    \n",
      "    account = context.get_account('fantasy_account')                                              #\u83b7\u53d6\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff08fantasy_account\uff09\n",
      "    current_universe = context.get_universe(exclude_halt=True)                                    #\u83b7\u53d6\u5f53\u524d\u9664\u505c\u724c\u5916\u7684\u6240\u6709\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff08universe\uff09                                                               \n",
      "    security_position = account.get_positions()                                                   #\u5b57\u5178\u578b\u6570\u636e\uff0c\u4e0a\u4e00K\u7ebf\u7ed3\u675f\u540e\u7684\u6709\u6548\u8bc1\u5238\u5934\u5bf8\uff0c\u5373\u6301\u4ed3\u6570\u91cf\u5927\u4e8e0\u7684\u8bc1\u5238\u53ca\u5176\u5934\u5bf8\n",
      "    cash = account.cash                                                                           #\u83b7\u53d6\u80a1\u7968\u8d26\u6237\u53ef\u7528\u4e8e\u6295\u8d44\u7684\u73b0\u91d1\u989d\u5ea6\n",
      "    \n",
      "    #\u62e9\u65f6\u7b56\u7565\u90e8\u5206\uff1a\u83b7\u53d6\u5f53\u524d\u65f6\u70b9\u7684buylist\n",
      "    buylist = []                                                                                  #\u521d\u59cb\u5316\u8d2d\u4e70\u80a1\u7968\u5217\u8868\n",
      "    selllist = []                                                                                 #\u521d\u59cb\u5316\u5356\u51fa\u80a1\u7968\u5217\u8868\n",
      "    for sec in current_universe:                                                                  #\u904d\u5386\u6240\u6709\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff1b\u6ce8\uff1a\u5982\u8be5\u7b56\u7565\u6267\u884c\u4e86\u9009\u80a1\u7b56\u7565\uff0c\u8be5\u90e8\u5206\u5e94\u904d\u5386\u88ab\u9009\u4e2d\u80a1\u7968\n",
      "        if today.month == 2 and sec not in security_position:                                     #\u5f53\u524d\u65f6\u95f4\u4e3a2\u6708\uff0c\u4e14\u65e0\u6301\u4ed3\uff0c\u52a0\u5165\u4e70\u5165\u5217\u8868        \n",
      "            buylist.append(sec)\n",
      "        elif today.month == 3 and sec in security_position:                                       # \u5f53\u524d\u65f6\u95f4\u4e3a3\u6708\uff0c\u4e14\u6709\u6301\u4ed3\uff0c\u52a0\u5165\u5356\u51fa\u5217\u8868\n",
      "            selllist.append(sec)"
     ]
    }
   ],
   "metadata": {}
  }
 ]
}






aqf13.3.9.nb

{
 "metadata": {
  "signature": "sha256:886cb8a7365e4699d9658327f88ad806a8a62db9312a1da674a7bc8a2e18fb68"
 },
 "nbformat": 3,
 "nbformat_minor": 0,
 "worksheets": [
  {
   "cells": [
    {
     "cell_type": "markdown",
     "id": "63A3C695D88943BE8F3E05BE13ACD914",
     "metadata": {},
     "source": [
      "## \u6458\u8981\n",
      "----\n",
      "* \u672c\u6587\u501f\u9274\u6295\u8d44\u5927\u5e08\u53f2\u8482\u592b\u00b7\u8def\u4f5b\u7684\u6295\u8d44\u7406\u5ff5\uff0c\u8fdb\u884c\u6307\u6807\u91cf\u5316\u3002\u56de\u6d4b\u4ece2010\u5e741\u67081\u65e52016\u5e749\u670819\u65e5\uff0c\u53d6\u5f97\u4e8616.2%\u7684\u5e74\u5316\u6536\u76ca\uff0c\u540c\u671fHS300\u5e74\u5316\u6536\u76ca\u4ec5\u4e3a-1.4%\u3002\n",
      "* \u672c\u6587\u7ed3\u6784\n",
      "    * \u53f2\u8482\u592b\u00b7\u8def\u4f5b\u4ef7\u503c\u9009\u80a1\u6cd5\u5219\n",
      "    * \u53f2\u8482\u592b\u00b7\u8def\u4f5b\u4ef7\u503c\u9009\u80a1\u6cd5\u5219\u7684\u4e2d\u56fd\u672c\u571f\u5316"
     ]
    },
    {
     "cell_type": "markdown",
     "id": "DA75AAA2019B4C8F8A158DFC402BC8E9",
     "metadata": {},
     "source": [
      "#1. \u57fa\u672c\u601d\u60f3\n",
      "----\n",
      "\u53f2\u8482\u592b.\u8def\u4f5b\u4e8e1981\u5e74\u521b\u5efa\u8def\u4f5b\u96c6\u56e2\uff0c\u4e00\u4e2a\u56fd\u9645\u5316\u7684\u6295\u8d44\u7814\u7a76\u516c\u53f8\u3002\u8def\u4f5b\u96c6\u56e2\u63d0\u4f9b\u7ed9\u300aStockpicking-The11BestTacticsforbeatingTheMarket\u300b\u7684\u6295\u8d44\u65b9\u6cd5\u96c6\u4e2d\u4f53\u73b0\u4e86\u8def\u4f5b\u7684\u4ef7\u503c\u6295\u8d44\u7406\u5ff5\uff0c\u8fd9\u5957\u9009\u80a1\u65b9\u6cd5\u5373\u662f\u672c\u7bc7\u4ecb\u7ecd\u7684\u53f2\u8482\u592b.\u8def\u4f5b\u4ef7\u503c\u9009\u80a1\u6cd5\u5219\u3002\u8be5\u6295\u8d44\u7b56\u7565\u4ece\u4e09\u4e2a\u89d2\u5ea6\u5bf9\u80a1\u7968\u63d0\u51fa\u8981\u6c42\uff0c\u5176\u4e00\u3001\u80a1\u7968\u5177\u5907\u5408\u7406\u7684\u4f30\u503c\uff1b\u5176\u4e8c\u3001\u80a1\u7968\u5177\u5907\u4e00\u5b9a\u7684\u5206\u7ea2\u6536\u76ca\uff1b\u5176\u4e09\u3001\u516c\u53f8\u7684\u8d22\u52a1\u72b6\u51b5\u8981\u6c42\u5065\u5eb7\u3002\u5728\u300aStockpicking-The11BestTacticsforbeatingTheMarket\u300b\u4e2d\uff0c\u53f2\u8482\u592b\u00b7\u8def\u4f5b\u4ef7\u503c\u9009\u80a1\u6cd5\u5219\u7684\u539f\u59cb\u63cf\u8ff0\u7ffb\u8bd1\u4e3a\u5982\u4e0b\uff1a\n",
      "1. \u5e02\u51c0\u7387\u4f4e\u4e8e\u5168\u5e02\u573a\u5e73\u5747\u503c\u768480%\u4e14\u5c0f\u4e8e1.5\u500d\n",
      "2. \u4ee5\u4e94\u5e74\u5e73\u5747\u76c8\u4f59\u8ba1\u7b97\u7684PE\u4f4e\u4e8e\u5168\u5e02\u573a\u5e73\u5747\u503c\u768470%\u4e14\u5c0f\u4e8e12\u500d\n",
      "3. \u6bcf\u80a1\u73b0\u91d1\u81f3\u5c11\u662f\u80a1\u4ef7\u768415%\n",
      "4. \u80a1\u606f\u6536\u76ca\u7387\u4e0d\u4f4e\u4e8e\u5168\u5e02\u573a\u5e73\u5747\u503c\u4e14\u4e0d\u4f4e\u4e8e3%\n",
      "5. \u80a1\u4ef7\u73b0\u91d1\u6d41\u91cf\u6bd4\u4f4e\u4e8e\u5168\u5e02\u573a\u5e73\u5747\u503c\u768475%\n",
      "6. \u957f\u671f\u501f\u6b3e\u52a0\u672a\u63d0\u62e8\u9000\u4f11\u91d1\u8d1f\u503a\u5360\u603b\u8d44\u672c\u6bd4\u7387\u4f4e\u4e8e50%\n",
      "7. \u6d41\u52a8\u6bd4\u7387\u9ad8\u4e8e\u5168\u5e02\u573a\u5e73\u5747\u503c\n",
      "\n",
      "\u7ed3\u5408\u4e2d\u56fd\u5b9e\u9645\u60c5\u51b5\u540e\uff0c\u6211\u4eec\u5c06\u539f\u59cb\u6807\u51c6\u8c03\u6574\u5982\u4e0b\uff1a\n",
      "1. \u5e02\u51c0\u7387\u4f4e\u4e8e\u5168\u5e02\u573a\u5747\u503c\u768480%\n",
      "2. \u4ee5\u4e94\u5e74\u5e73\u5747\u76c8\u4f59\u8ba1\u7b97\u7684PE\u4f4e\u4e8e\u5168\u5e02\u573a\u5e73\u5747\u503c\u768470%\n",
      "3. \u4e0d\u8003\u8651\u80a1\u606f\u6536\u76ca\u7387\u56e0\u7d20\uff08\u4e2d\u56fd\u80a1\u5229\u7684\u6d3e\u53d1\u60c5\u51b5\u6bd4\u8f83\u7a00\u5c11\uff09\n",
      "4. \u80a1\u4ef7\u73b0\u91d1\u6d41\u91cf\u6bd4\u4f4e\u4e8e\u5168\u5e02\u573a\u5e73\u5747\u503c\u768475%\n",
      "5. \u957f\u671f\u501f\u6b3e\u5360\u603b\u8d44\u672c\u6bd4\u7387\u4f4e\u4e8e50%\n",
      "6. \u6d41\u52a8\u6bd4\u7387\u9ad8\u4e8e\u5168\u5e02\u573a\u5747\u503c"
     ]
    },
    {
     "cell_type": "markdown",
     "id": "14172D4AD32D4AC488856ED558833F32",
     "metadata": {},
     "source": [
      "#2. \u64cd\u76d8\u7b56\u7565\n",
      "\n",
      "- \u4e70\u5165\u6761\u4ef6\uff1a\u6ee1\u8db3\u4e2d\u56fd\u5e02\u573a6\u6761\u89c4\u5219\uff0c\u5219\u4e70\u5165\n",
      "- \u5356\u51fa\u6761\u4ef6\uff1a\u4e0d\u6ee1\u8db3\u4e2d\u56fd\u5e02\u573a6\u6761\u89c4\u5219\uff0c\u5219\u5356\u51fa\n"
     ]
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "4948949A718F409FB002B638A133ACDC",
     "input": [
      "def stock_sellection_SteveLouf_value_stock(context):\n",
      "   \n",
      "    \"\"\"\n",
      "    \u64cd\u76d8\u89c4\u5219(\u9884\u6d4b\uff09: \u6ee1\u8db3\u4ee5\u4e0b\u6761\u4ef6\u4e70\u5165\uff08\u5982\u5df2\u4e70\u5165\u5219\u6301\u6709\uff09\uff0c\u5426\u5219\u5356\u51fa\n",
      "  1. \u5e02\u51c0\u7387\u4f4e\u4e8e\u5168\u5e02\u573a\u5747\u503c\u768480%\n",
      "  2. \u4ee5\u4e94\u5e74\u5e73\u5747\u76c8\u4f59\u8ba1\u7b97\u7684PE\u4f4e\u4e8e\u5168\u5e02\u573a\u5e73\u5747\u503c\u768470%\n",
      "  3. \u4e0d\u8003\u8651\u80a1\u606f\u6536\u76ca\u7387\u56e0\u7d20\uff08\u4e2d\u56fd\u80a1\u5229\u7684\u6d3e\u53d1\u60c5\u51b5\u6bd4\u8f83\u7a00\u5c11\uff09\n",
      "  4. \u80a1\u4ef7\u73b0\u91d1\u6d41\u91cf\u6bd4\u4f4e\u4e8e\u5168\u5e02\u573a\u5e73\u5747\u503c\u768475%\n",
      "  5. \u957f\u671f\u501f\u6b3e\u5360\u603b\u8d44\u672c\u6bd4\u7387\u4f4e\u4e8e50%\n",
      "  6. \u6d41\u52a8\u6bd4\u7387\u9ad8\u4e8e\u5168\u5e02\u573a\u5747\u503c\n",
      "    \"\"\"\n",
      "    \n",
      "    #\u6570\u636e\u83b7\u53d6\uff08\u901a\u7528\u90e8\u5206\uff09\uff1a\u6295\u8d44\u8005\u8d26\u6237\uff0c\u53ef\u4f9b\u6295\u8d44\u80a1\u7968  \n",
      "    previous_date = context.previous_date                                                           #\u83b7\u53d6\u4e0a\u4e00\u4ea4\u6613\u65e5\u7684\u65f6\u95f4\n",
      "    previous_date = previous_date.strftime('%Y%m%d')                                                #\u5c06\u65e5\u671f\u683c\u5f0f\u8c03\u6574\u4e3a%Y%m%d\u5f62\u5f0f\uff0820150227\uff09\uff0c\u65b9\u4fbf\u8bfb\u53d6\u56e0\u5b50\u6570\u636e\n",
      "    account = context.get_account('fantasy_account')                                                #\u83b7\u53d6\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff08fantasy_account\uff09\n",
      "    current_universe = context.get_universe(asset_type = 'stock',exclude_halt=True)                 #\u83b7\u53d6\u5f53\u524d\u9664\u505c\u724c\u5916\u7684\u6240\u6709\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff08universe\uff09                                         \n",
      "    #\u6570\u636e\u83b7\u53d6\uff08\u7b56\u7565\u9700\u8981\u6570\u636e\uff09: SV_factor(SteveLouf\u7684\u4ef7\u503c\u56e0\u5b50)\u5e02\u51c0\u7387\uff08PB\uff09,\u6d41\u52a8\u6bd4\u7387\uff08CurrentRatio\uff09,\u957f\u671f\u501f\u6b3e\u5360\u603b\u8d44\u672c\u6bd4\u7387\uff08LongDebtToAsset\uff09,5\u5e74\u5e73\u5747\u6536\u76ca\u5e02\u503c\u6bd4\uff08ETP5\uff09,\u80a1\u4ef7\u73b0\u91d1\u6d41\u91cf\u6bd4\uff08PCF\uff09           \n",
      "    SV_factor = DataAPI.MktStockFactorsOneDayGet(tradeDate=previous_date,secID=current_universe,\n",
      "                                                    field=['secID','PB','ETP5','PCF','CurrentRatio','LongDebtToAsset'],pandas=\"1\")\n",
      "    #\u6570\u636e\u5904\u7406\u90e8\u5206\uff08\u6570\u636e\u7ed3\u6784\u90e8\u5206\uff09\uff1a \u53bb\u6389\u65e0\u6548\u6570\u636e\u5e76\u8bbe\u5b9a\u7d22\u5f15\n",
      "    SV_factor = SV_factor.dropna()                                                                  #\u53bb\u6389\u65e0\u6548\u6570\u636e\n",
      "    SV_factor = SV_factor.set_index(['secID'])                                                      #\u8bbe\u7f6e\u7d22\u5f15\n",
      "    #\u6570\u636e\u5904\u7406\u90e8\u5206\uff08\u903b\u8f91\u90e8\u5206\uff09\uff1a\u53bb\u6389\u73b0\u91d1\u6d41\u4e3a\u8d1f\u7684\u80a1\u7968\n",
      "    SV_factor = SV_factor[SV_factor['PCF'] > 0]                                                     #\u53bb\u6389\u73b0\u91d1\u6d41\u4e3a\u8d1f\u7684\u80a1\u7968\n",
      "\n",
      "    #\u7b56\u7565\u6784\u5efa\u90e8\u5206\uff1a\u9009\u62e9\u53f2\u8482\u592b\u2022\u8def\u4f5b\u4ef7\u503c\u80a1\uff08\u5e02\u51c0\u7387\u4f4e\u4e8e\u5168\u5e02\u573a\u5747\u503c\u768480%\uff0c\u4ee5\u4e94\u5e74\u5e73\u5747\u76c8\u4f59\u8ba1\u7b97\u7684PE\u4f4e\u4e8e\u5168\u5e02\u573a\u5e73\u5747\u503c\u768470%\uff0c\u80a1\u4ef7\u73b0\u91d1\u6d41\u91cf\u6bd4\u4f4e\u4e8e\u5168\u5e02\u573a\u5e73\u5747\u503c\u768475%\uff0c\u957f\u671f\u501f\u6b3e\u5360\u603b\u8d44\u672c\u6bd4\u7387\u4f4e\u4e8e50%\uff0c\u6d41\u52a8\u6bd4\u7387\u9ad8\u4e8e\u5168\u5e02\u573a\u5747\u503c\uff09                  \u751f\u6210buylist\n",
      "    SV_factor = SV_factor[(SV_factor['ETP5'] > 0.7*SV_factor['ETP5'].mean()) & (SV_factor['PCF'] < 0.75*SV_factor['PCF'].mean()) & (SV_factor['LongDebtToAsset'] < 0.5) &                                        (SV_factor['PB'] < 0.8*SV_factor['PB'].mean()) & (SV_factor['CurrentRatio']> SV_factor['CurrentRatio'].mean())]                                          \n",
      "    buylist =  SV_factor.index                                                                       #\u9009\u62e9SteveLouf\u4ef7\u503c\u80a1,\u751f\u6210buylist\n",
      "    return  list(buylist)                                                                            #\u8fd4\u56debuylist\n",
      "        \n",
      "     "
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "2F10464FEED04D1DB5F9AF281ED481A5",
     "input": [
      "def trading(buylist,context):   \n",
      " \n",
      " \"\"\"\n",
      " \u4ed3\u4f4d\u7ba1\u7406\uff1a\u5355\u53ea\u80a1\u7968\u7684\u4e70\u5165\u9650\u989d\u4e3a1000\uff0c000\u5143\n",
      " \"\"\"\n",
      "    \n",
      " #\u6570\u636e\u83b7\u53d6\uff08\u901a\u7528\u90e8\u5206\uff09\uff1a\u6295\u8d44\u8005\u8d26\u6237\uff0c\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\n",
      " account = context.get_account('fantasy_account')                                        #\u83b7\u53d6\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff08fantasy_account\uff09\n",
      " current_universe = context.get_universe(asset_type = 'stock',exclude_halt=True)         #\u83b7\u53d6\u5f53\u524d\u9664\u505c\u724c\u5916\u7684\u6240\u6709\u53ef\u4f9b\u6295\u8d44\u80a1\u7968\uff08universe\uff09   \n",
      " security_position = account.get_positions()                                             #\u5b57\u5178\u578b\u6570\u636e\uff0c\u4e0a\u4e00K\u7ebf\u7ed3\u675f\u540e\u7684\u6709\u6548\u8bc1\u5238\u5934\u5bf8\uff0c\u5373\u6301\u4ed3\u6570\u91cf\u5927\u4e8e0\u7684\u8bc1\u5238\u53ca\u5176\u5934\u5bf8\n",
      " cash = account.cash                                                                     #\u83b7\u53d6\u80a1\u7968\u8d26\u6237\u53ef\u7528\u4e8e\u6295\u8d44\u7684\u73b0\u91d1\u989d\u5ea6\n",
      "    \n",
      " #\u4ea4\u6613\u6267\u884c\u90e8\u5206\uff1a\u5356\u51fa\n",
      " for sec in current_universe:\n",
      "    if sec not in buylist and sec in security_position:                                 #\u4e0d\u5728buylist\u4e2d\uff0c\u4e14\u6709\u6301\u4ed3\uff0c\u5356\u51fa        \n",
      "        order_to(sec,0)                                                                 #\u6267\u884c\u5356\u51fa\u6307\u4ee4\u540e,\u4f1a\u81ea\u52a8\u66f4\u65b0\u80a1\u7968\u8d26\u6237\u4e2d\u7684\u91d1\u989d\n",
      "        cash += security_position[sec].amount * context.current_price(sec)              # \u4f30\u8ba1\u5356\u51fa\u80a1\u7968\u540e\u7684\u8d26\u6237\u91d1\u989d\uff0c\u6ce8\uff1acontext.current_price(sec) \u662f\u83b7\u53d6sec\u80a1\u7968\u5f53\u524d\u4ef7\u683c\n",
      "                                                                                        # security_position[sec].amount\u83b7\u53d6\u8d2d\u4e70\u80a1\u7968\u7684\u6570\u91cf;\u6ce8\uff1a\u8be5\u9879\u64cd\u4f5c\u4e0d\u4f1a\u5f71\u54cd\u8d26\u6237\u4f59\u989d\n",
      " #\u4ea4\u6613\u6267\u884c\u90e8\u5206\uff1a\u4e70\u5165\n",
      " d = min(len(buylist), int(cash) // Max_Position)                                       #\u53ef\u4ee5\u4e70\u5165\u7684\u80a1\u7968\u6570\u91cf\uff0c\u5982\u679c\u8d44\u91d1\u4e0d\u591f\uff0c\u53ea\u4e70\u5165\u90e8\u5206\n",
      " for sec in buylist[:d]:                                                                #\u4e70\u5165buylist\u4e2d\u524dd\u53ea\u80a1\u7968\uff0cd<=len(buylist)\n",
      "    if sec not in security_position:\n",
      "        order(sec, Max_Position / context.current_price(sec))                           #\u57fa\u4e8e\u4ed3\u4f4d\u7ba1\u7406\u7684\u9700\u8981\uff0c\u6bcf\u53ea\u80a1\u7968\u6700\u5927\u6295\u8d44\u989d\u4e3a100000\u5143\n",
      "\n",
      "          "
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "strategy",
     "collapsed": false,
     "has_detail": true,
     "id": "uqer_2C877B673CEF461E8",
     "input": "#\u52a0\u8f7d\u5e93\u51fd\u6570\nimport datetime                       #\u52a0\u8f7d\u65f6\u95f4\u51fd\u6570\u5e93\nimport numpy as np\nimport pandas as pd\n#\u521d\u59cb\u5316\u56de\u6d4b\u73af\u5883\nstart = '20160301'                    # \u56de\u6d4b\u8d77\u59cb\u65f6\u95f4 \u6ce8\uff1a\u652f\u6301\u4e24\u79cd\u65e5\u671f\u8868\u8ff0\u5f62\u5f0f\uff08 '2015-01-01'\uff0c'20150101'\uff09\nend = '20160901'                      # \u56de\u6d4b\u7ed3\u675f\u65f6\u95f4\nbenchmark = '000002.ZICN'             # \u7b56\u7565\u53c2\u8003\u6807\u51c6\u4e3aA\u80a1\u6307\u6570\nuniverse = set_universe('A')          # \u8bc1\u5238\u6c60\uff1a\u53ef\u4f9b\u9009\u62e9\u7684\u80a1\u7968\u7684\u8303\u56f4\u4e3aA\u80a1.\uff08\u7531\u4e8e\u9009\u80a1\u6761\u4ef6\u6bd4\u8f83\u82db\u523b\uff0c\u6240\u4ee5\u4e3a\u4e86\u4fdd\u8bc1\u6709\u5145\u8db3\u7684\u53ef\u4f9b\u9009\u62e9\u80a1\u7968\uff0c\u56e0\u6b64\u4ee5\u6574\u4e2aA\u80a1\u4f5c\u4e3a\u6295\u8d44\u8303\u56f4\uff09\nfreq = 'd'                            # \u7528\u65e5\u7ebf\u56de\u6d4b\u7684\u7b56\u7565\nrefresh_rate = 10                     # \u6bcf10\u65e5\u8c03\u4e00\u6b21\u4ed3\uff0c\u5373\u6bcf\u4e2a\u4ea4\u6613\u65e5\u90fd\u4f1a\u8fd0\u884c\u7b2c\u4e09\u90e8\u5206\u7684handle_data\u51fd\u6570\n\n#\u521d\u59cb\u5316\u6295\u8d44\u8005\uff08\u8d26\u6237\uff09\u53c2\u6570\n#accounts\u4e3a\u5b57\u5178\u7c7b\u578b\uff0c\u4ee3\u8868\u6295\u8d44\u8005\u6240\u6709\u7684\u8d26\u6237\uff0c\u800c\u5b57\u5178\u4e2d\u6bcf\u4e00\u4e2a\u952e\u4ee3\u8868\u4e00\u4e2a\u8d26\u6237\uff0c\u800c\u6bcf\u4e00\u4e2a\u952e\u5bf9\u5e94\u7684\u503c\u4e3a\u8be5\u8d26\u6237\u7684\u521d\u59cb\u60c5\u51b5\uff0c\u5982\u672c\u7a0b\u5e8f\u4e2d\u7684\u952e\u4e3afantasy_account\uff08\u80a1\u7968\u8d26\u6237\uff09\uff0c\u503c\u4e3a\u76f8\u5e94\u914d\u7f6e\naccounts = {\n    'fantasy_account': AccountConfig(account_type='security', capital_base=10000000)  #\u521d\u59cb\u5316\u6295\u8d44\u8005\u7684\u80a1\u7968\u8d26\u6237\uff1a \u6295\u8d44\u54c1\u79cd\u4e3a\u80a1\u7968\uff0c\u521d\u59cb\u6295\u8d44\u91d1\u989d\u4e3a1\u5343\u4e07\n}\n\n#\u521d\u59cb\u5316\u7b56\u7565\u53c2\u6570:\nMax_Position = 1000000                #\u6bcf\u53ea\u80a1\u7968\u7684\u4e70\u5165\u9650\u989d\u4e3a1,000\uff0c000\u5143\n\n#\u521d\u59cb\u5316\u56de\u6d4b\u73af\u5883\uff0c\u6307\u660e\u521b\u5efa\u8d26\u6237\u65f6\u7684\u5de5\u4f5c\uff0c\u5168\u5c40\u53ea\u8fd0\u884c\u4e00\u6b21\ndef initialize(context):\n    pass\n        \n#handle_data\u51fd\u6570\u662f\u7b56\u7565\u7684\u6838\u5fc3\u51fd\u6570\uff0c\u5305\u542b\u4e86\u6240\u6709\u7b56\u7565\u7b97\u6cd5\u7684\u5185\u5bb9\uff0c\u5305\u62ec\u6570\u636e\u83b7\u53d6\uff0c\u4ea4\u6613\u4fe1\u53f7\u751f\u6210\uff0c\u8ba2\u5355\u59d4\u6258\u7b49\u903b\u8f91\u3002\n#handle_data\u51fd\u6570\u65e0\u8bba\u662f\u56de\u6d4b\u8fd8\u662f\u6a21\u62df\u4ea4\u6613\u573a\u666f\uff0c\u8fd9\u4e2a\u51fd\u6570\u4f1a\u6839\u636e\u56de\u6d4b\u9891\u7387 freq \u7684\u8bbe\u7f6e\u88ab\u8c03\u7528\u3002\u5f53freq='d'\u65f6\uff0c\u6bcf\u5929\u88ab\u8c03\u7528\u4e00\u6b21\uff0c\u5f53freq='m'\u65f6\uff0c\u6bcf\u5206\u949f\u88ab\u8c03\u7528\u4e00\u6b21\u3002\ndef handle_data(context):\n    buylist = stock_sellection_SteveLouf_value_stock(context)  # \u57fa\u4e8e\u53f2\u8482\u592b\u00b7\u8def\u4f5b\u4ef7\u503c\u6295\u8d44\u601d\u60f3\u7684\u9009\u80a1\u7b56\u7565\n    trading(buylist,context)                                   # \u57fa\u4e8e\u56fa\u5b9a\u6295\u8d44\u989d\u7684\u4ed3\u4f4d\u7ba1\u7406\u7b56\u7565\n    ",
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "WARNING: these assets in universe is not active between 2016-03-01 and 2016-09-01: 300643.XSHE,002858.XSHE,603089.XSHG,300631.XSHE,603536.XSHG,603667.XSHG,300657.XSHE,300591.XSHE,603383.XSHG,300630.XSHE,603387.XSHG,002890.XSHE,002855.XSHE,603816.XSHG,300571.XSHE,300658.XSHE,300551.XSHE,300635.XSHE,002889.XSHE,002831.XSHE,300541.XSHE,603421.XSHG,002871.XSHE,002866.XSHE,603458.XSHG,600996.XSHG,002859.XSHE,300625.XSHE,300563.XSHE,603819.XSHG,300605.XSHE,603388.XSHG,603177.XSHG,603656.XSHG,300648.XSHE,603929.XSHG,603579.XSHG,603444.XSHG,002884.XSHE,300615.XSHE,300672.XSHE,603928.XSHG,300670.XSHE,300641.XSHE,603496.XSHG,603926.XSHG,603758.XSHG,002838.XSHE,300653.XSHE,300650.XSHE,002818.XSHE,300687.XSHE,603728.XSHG,603331.XSHG,603165.XSHG,603978.XSHG,603879.XSHG,603320.XSHG,002853.XSHE,300640.XSHE,300661.XSHE,603991.XSHG,603977.XSHG,002869.XSHE,300632.XSHE,603186.XSHG,603203.XSHG,603730.XSHG,601366.XSHG,300645.XSHE,300652.XSHE,300673.XSHE,300547.XSHE,601228.XSHG,603228.XSHG,603878.XSHG,300628.XSHE,603179.XSHG,603556.XSHG,002833.XSHE,601128.XSHG,300613.XSHE,300550.XSHE,300575.XSHE,002824.XSHE,603032.XSHG,603738.XSHG,002828.XSHE,603559.XSHG,603067.XSHG,002887.XSHE,603690.XSHG,300568.XSHE,300559.XSHE,601619.XSHG,603233.XSHG,603839.XSHG,300604.XSHE,002840.XSHE,002891.XSHE,300585.XSHE,300554.XSHE,601858.XSHG,603823.XSHG,300683.XSHE,300548.XSHE,603517.XSHG,603389.XSHG,300691.XSHE,002826.XSHE,300600.XSHE,300667.XSHE,300565.XSHE,603208.XSHG,601952.XSHG,603976.XSHG,300690.XSHE,603197.XSHG,300558.XSHE,300677.XSHE,002811.XSHE,300557.XSHE,603787.XSHG,300696.XSHE,601500.XSHG,603238.XSHG,603043.XSHG,002837.XSHE,300595.XSHE,603535.XSHG,603708.XSHG,300603.XSHE,300599.XSHE,603316.XSHG,600908.XSHG,002885.XSHE,603538.XSHG,603113.XSHG,603721.XSHG,300680.XSHE,300609.XSHE,002857.XSHE,603612.XSHG,300682.XSHE,300678.XSHE,300668.XSHE,002825.XSHE,300637.XSHE,603886.XSHG,002843.XSHE,002860.XSHE,603501.XSHG,002862.XSHE,002813.XSHE,603258.XSHG,603877.XSHG,601212.XSHG,300681.XSHE,603626.XSHG,300698.XSHE,603286.XSHG,603586.XSHG,603906.XSHG,300621.XSHE,603676.XSHG,300660.XSHE,603825.XSHG,603860.XSHG,603239.XSHG,603602.XSHG,300688.XSHE,603987.XSHG,300685.XSHE,603633.XSHG,603305.XSHG,603225.XSHG,002870.XSHE,600926.XSHG,002872.XSHE,603393.XSHG,603689.XSHG,603079.XSHG,603717.XSHG,603817.XSHG,603360.XSHG,002812.XSHE,300556.XSHE,603859.XSHG,002836.XSHE,603330.XSHG,603811.XSHG,603578.XSHG,603777.XSHG,603488.XSHG,300602.XSHE,603380.XSHG,002895.XSHE,603665.XSHG,603801.XSHG,002817.XSHE,002774.XSHE,603677.XSHG,002873.XSHE,300545.XSHE,300597.XSHE,603096.XSHG,300663.XSHE,603060.XSHG,002861.XSHE,300580.XSHE,603660.XSHG,300656.XSHE,603335.XSHG,300611.XSHE,603595.XSHG,002842.XSHE,603603.XSHG,300692.XSHE,002845.XSHE,300560.XSHE,603180.XSHG,002820.XSHE,002822.XSHE,300514.XSHE,002823.XSHE,002856.XSHE,603133.XSHG,300669.XSHE,603200.XSHG,002827.XSHE,300582.XSHE,300577.XSHE,300590.XSHE,002886.XSHE,002849.XSHE,603716.XSHG,002807.XSHE,002852.XSHE,002879.XSHE,601881.XSHG,300623.XSHE,603196.XSHG,603429.XSHG,603098.XSHG,603269.XSHG,603313.XSHG,002846.XSHE,600909.XSHG,603138.XSHG,002865.XSHE,603298.XSHG,300647.XSHE,300593.XSHE,002888.XSHE,300655.XSHE,300671.XSHE,603189.XSHG,603679.XSHG,603500.XSHG,002851.XSHE,300679.XSHE,603063.XSHG,002830.XSHE,300581.XSHE,300567.XSHE,002848.XSHE,603628.XSHG,603903.XSHG,002832.XSHE,601200.XSHG,603630.XSHG,603707.XSHG,002876.XSHE,603042.XSHG,300662.XSHE,603326.XSHG,300699.XSHE,300618.XSHE,603880.XSHG,603900.XSHG,300689.XSHE,603727.XSHG,603139.XSHG,300675.XSHE,002896.XSHE,603129.XSHG,300610.XSHE,300693.XSHE,300666.XSHE,300543.XSHE,603577.XSHG,300616.XSHE,603888.XSHG,002882.XSHE,300676.XSHE,603081.XSHG,601163.XSHG,002839.XSHE,603980.XSHG,603416.XSHG,601375.XSHG,603359.XSHG,300617.XSHE,300651.XSHE,300553.XSHE,603358.XSHG,300638.XSHE,300608.XSHE,603041.XSHG,603160.XSHG,300592.XSHE,603843.XSHG,300607.XSHE,603585.XSHG,002878.XSHE,300665.XSHE,002835.XSHE,603768.XSHG,002850.XSHE,300569.XSHE,603229.XSHG,603887.XSHG,300633.XSHE,603933.XSHG,603218.XSHG,300642.XSHE,300566.XSHE,300619.XSHE,300598.XSHE,603776.XSHG,300561.XSHE,603033.XSHG,603966.XSHG,300636.XSHE,603266.XSHG,002881.XSHE,300686.XSHE,002847.XSHE,300584.XSHE,002883.XSHE,300586.XSHE,300570.XSHE,603826.XSHG,601949.XSHG,603319.XSHG,603580.XSHG,300587.XSHE,603357.XSHG,603881.XSHG,300583.XSHE,603920.XSHG,002880.XSHE,603896.XSHG,603336.XSHG,603337.XSHG,300578.XSHE,002816.XSHE,603323.XSHG,603557.XSHG,300555.XSHE,603797.XSHG,603039.XSHG,603639.XSHG,300579.XSHE,603637.XSHG,300562.XSHE,603038.XSHG,002819.XSHE,603858.XSHG,603345.XSHG,300601.XSHE,300549.XSHE,603050.XSHG,603505.XSHG,603803.XSHG,300589.XSHE,300639.XSHE,603385.XSHG,002815.XSHE,002877.XSHE,300620.XSHE,603855.XSHG,300649.XSHE,300588.XSHE,002863.XSHE,603040.XSHG,601882.XSHG,603767.XSHG,600939.XSHG,603086.XSHG,300659.XSHE,002829.XSHE,603078.XSHG,603036.XSHG,603990.XSHG,300596.XSHE,300546.XSHE,603035.XSHG,601326.XSHG,603638.XSHG,002892.XSHE,603938.XSHG,603178.XSHG,603303.XSHG,603615.XSHG,300542.XSHE,300576.XSHE,601878.XSHG,603058.XSHG,300572.XSHE,300612.XSHE,603181.XSHG,603668.XSHG,300573.XSHE,603960.XSHG,002875.XSHE,603908.XSHG,300622.XSHE,603232.XSHG,300626.XSHE,603985.XSHG,002867.XSHE,300552.XSHE,300627.XSHE,300536.XSHE,002821.XSHE,603955.XSHG,601229.XSHG,603037.XSHG,603226.XSHG,002868.XSHE,300606.XSHE,603757.XSHG,300629.XSHE,002841.XSHE,603617.XSHG,300534.XSHE,603833.XSHG,603127.XSHG"
      },
      {
       "output_type": "stream",
       "stream": "stdout",
       "text": "\n"
      },
      {
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 3,
       "text": "'{\"information\": 2.31263, \"benchmark_cumulative_return\": {\"1470787200000\": 0.123500962, \"1461801600000\": 0.095884036, \"1468454400000\": 0.1366120782, \"1468368000000\": 0.1390864774, \"1467072000000\": 0.0838362716, \"1463443200000\": 0.0580225284, \"1459468800000\": 0.119690885, \"1471824000000\": 0.1480871045, \"1464307200000\": 0.049762799, \"1468281600000\": 0.1348764436, \"1467590400000\": 0.1121731198, \"1464652800000\": 0.0853138007, \"1465171200000\": 0.091816209, \"1459382400000\": 0.1175904898, \"1464048000000\": 0.049991041, \"1458604800000\": 0.1159284472, \"1469404800000\": 0.1223586855, \"1472688000000\": 0.1400691268, \"1463097600000\": 0.0518528842, \"1461542400000\": 0.0962967914, \"1470009600000\": 0.0991704363, \"1465344000000\": 0.0892170233, \"1458259200000\": 0.0994697818, \"1471219200000\": 0.1631837839, \"1465948800000\": 0.0743748942, \"1462320000000\": 0.1128951751, \"1458172800000\": 0.0807642481, \"1458777600000\": 0.1016089283, \"1467676800000\": 0.1188131132, \"1463961600000\": 0.0581633132, \"1463702400000\": 0.0514191533, \"1465862400000\": 0.0576079954, \"1471478400000\": 0.1552795716, \"1471996800000\": 0.148500571, \"1461888000000\": 0.0931700182, \"1461283200000\": 0.1009814406, \"1471564800000\": 0.1567716769, \"1466121600000\": 0.0736247531, \"1460419200000\": 0.1249461392, \"1458518400000\": 0.1231767304, \"1462492800000\": 0.0838213398, \"1462233600000\": 0.1134039201, \"1470700800000\": 0.126084505, \"1472428800000\": 0.1425687677, \"1460937600000\": 0.1286812021, \"1460678400000\": 0.1452408344, \"1472601600000\": 0.1483384552, \"1471910400000\": 0.1499244171, \"1461110400000\": 0.1059657907, \"1467849600000\": 0.1227298454, \"1461024000000\": 0.1321016324, \"1462406400000\": 0.1153507319, \"1463616000000\": 0.044491902, \"1468972800000\": 0.1268616654, \"1466035200000\": 0.0690392932, \"1464912000000\": 0.0935241133, \"1459296000000\": 0.1163717771, \"1458086400000\": 0.0679816297, \"1461628800000\": 0.1030128655, \"1469059200000\": 0.1309913524, \"1456876800000\": 0.060183717, \"1470268800000\": 0.1099642919, \"1466553600000\": 0.0812569948, \"1471392000000\": 0.1573245061, \"1468800000000\": 0.1327156105, \"1464220800000\": 0.0502953636, \"1468540800000\": 0.1367038016, \"1459814400000\": 0.1359202419, \"1470096000000\": 0.1058392266, \"1457568000000\": 0.0434801003, \"1466467200000\": 0.0712019039, \"1464134400000\": 0.0475308624, \"1469664000000\": 0.1143805256, \"1459987200000\": 0.1192596427, \"1468195200000\": 0.1145561511, \"1470614400000\": 0.118103501, \"1464825600000\": 0.0885130994, \"1463529600000\": 0.0446227323, \"1469750400000\": 0.1088234374, \"1460073600000\": 0.1105306306, \"1467158400000\": 0.0909331045, \"1470355200000\": 0.1078208791, \"1458864000000\": 0.1084789413, \"1456963200000\": 0.0639603755, \"1466726400000\": 0.0621355061, \"1470873600000\": 0.1175119205, \"1456790400000\": 0.0168127605, \"1465257600000\": 0.0925425305, \"1457654400000\": 0.0455534762, \"1459123200000\": 0.1004051473, \"1460332800000\": 0.1287978117, \"1459900800000\": 0.1349902091, \"1457308800000\": 0.0779965472, \"1462752000000\": 0.0535902964, \"1469145600000\": 0.1212288521, \"1468886400000\": 0.1301132251, \"1457049600000\": 0.0693905441, \"1460505600000\": 0.1409675185, \"1469577600000\": 0.1135112862, \"1460592000000\": 0.1468246632, \"1470960000000\": 0.1354274951, \"1458691200000\": 0.1198686435, \"1472515200000\": 0.1443065354, \"1461196800000\": 0.0986250731, \"1465776000000\": 0.0541996527, \"1467763200000\": 0.1228759629, \"1467244800000\": 0.0901922068, \"1466985600000\": 0.0775638829, \"1457481600000\": 0.0650624786, \"1471305600000\": 0.1575040422, \"1472083200000\": 0.141953012, \"1467331200000\": 0.0912605358, \"1459209600000\": 0.0862594763, \"1466640000000\": 0.0761798547, \"1464566400000\": 0.0503102953, \"1472169600000\": 0.1426818221, \"1462838400000\": 0.0537879639, \"1457913600000\": 0.0638412772, \"1463356800000\": 0.0606977948, \"1457395200000\": 0.0795018067, \"1464739200000\": 0.0841516153, \"1461715200000\": 0.0988952661, \"1462924800000\": 0.0555065337, \"1466380800000\": 0.0750258461, \"1467936000000\": 0.1120060267, \"1469491200000\": 0.1351637014, \"1470182400000\": 0.1084977837, \"1463011200000\": 0.0550987555, \"1458000000000\": 0.0656675687}, \"benchmark_annualized_return\": 0.28923, \"turnover_rate\": 0.77971, \"max_drawdown\": 0.10409, \"beta\": 1.17552, \"sharpe\": 2.90303, \"alpha\": 0.33999, \"volatility\": 0.23423, \"annualized_return\": 0.67999, \"cumulative_return\": {\"1470787200000\": 0.3058849531, \"1461801600000\": 0.1167798376, \"1468454400000\": 0.2317405331, \"1468368000000\": 0.2314276831, \"1467072000000\": 0.1577117831, \"1463443200000\": 0.0881136931, \"1459468800000\": 0.150838586, \"1471824000000\": 0.3086316636, \"1464307200000\": 0.0929326431, \"1468281600000\": 0.2258286031, \"1467590400000\": 0.1748948231, \"1464652800000\": 0.1127061631, \"1465171200000\": 0.1398201031, \"1459382400000\": 0.158049756, \"1464048000000\": 0.0891295631, \"1458604800000\": 0.132034396, \"1469404800000\": 0.2927784631, \"1472688000000\": 0.3069479636, \"1463097600000\": 0.0738071631, \"1461542400000\": 0.1159746393, \"1470009600000\": 0.2325549131, \"1465344000000\": 0.1423074131, \"1458259200000\": 0.117493916, \"1471219200000\": 0.3353649131, \"1465948800000\": 0.1235689531, \"1462320000000\": 0.1461264676, \"1458172800000\": 0.081435406, \"1458777600000\": 0.123882906, \"1467676800000\": 0.1833302031, \"1463961600000\": 0.0900206731, \"1463702400000\": 0.0846960531, \"1465862400000\": 0.0995408131, \"1471478400000\": 0.3423194531, \"1471996800000\": 0.3070826536, \"1461888000000\": 0.1191760276, \"1461283200000\": 0.1180942493, \"1471564800000\": 0.3311543331, \"1466121600000\": 0.1315625031, \"1460419200000\": 0.168262596, \"1458518400000\": 0.146754766, \"1462492800000\": 0.1118366876, \"1462233600000\": 0.1427793076, \"1470700800000\": 0.3104252231, \"1472428800000\": 0.2962431836, \"1460937600000\": 0.1752175993, \"1460678400000\": 0.1947264093, \"1472601600000\": 0.3042598136, \"1471910400000\": 0.3078210236, \"1461110400000\": 0.1318847793, \"1467849600000\": 0.1980049631, \"1461024000000\": 0.1813539593, \"1462406400000\": 0.1506086276, \"1463616000000\": 0.0733864531, \"1468972800000\": 0.2727027331, \"1466035200000\": 0.1237889931, \"1464912000000\": 0.1408630631, \"1459296000000\": 0.151652936, \"1458086400000\": 0.053393756, \"1461628800000\": 0.1250761793, \"1469059200000\": 0.2830392131, \"1456876800000\": 0.066361216, \"1470268800000\": 0.2772348831, \"1466553600000\": 0.1443784331, \"1471392000000\": 0.3379896931, \"1468800000000\": 0.2505964031, \"1464220800000\": 0.0829815331, \"1468540800000\": 0.2456728931, \"1459814400000\": 0.180619736, \"1470096000000\": 0.2365707631, \"1457568000000\": 0.051623906, \"1466467200000\": 0.1209433531, \"1464134400000\": 0.0842797931, \"1469664000000\": 0.2634225231, \"1459987200000\": 0.177756536, \"1468195200000\": 0.1997551831, \"1470614400000\": 0.2852493731, \"1464825600000\": 0.1319490631, \"1463529600000\": 0.0703620131, \"1469750400000\": 0.2550557331, \"1460073600000\": 0.166355696, \"1467158400000\": 0.1626514731, \"1470355200000\": 0.2818761631, \"1458864000000\": 0.131454596, \"1456963200000\": 0.063212256, \"1466726400000\": 0.1313595031, \"1470873600000\": 0.3017392831, \"1456790400000\": 0.016035256, \"1465257600000\": 0.1441319031, \"1457654400000\": 0.043353266, \"1459123200000\": 0.125453276, \"1460332800000\": 0.183863196, \"1459900800000\": 0.189603586, \"1457308800000\": 0.107886406, \"1462752000000\": 0.0785687276, \"1469145600000\": 0.2900516631, \"1468886400000\": 0.2544485631, \"1457049600000\": 0.079677286, \"1460505600000\": 0.1805439693, \"1469577600000\": 0.2685305531, \"1460592000000\": 0.1886353093, \"1470960000000\": 0.3031682431, \"1458691200000\": 0.148664416, \"1472515200000\": 0.2932161436, \"1461196800000\": 0.1166181193, \"1465776000000\": 0.0955082131, \"1467763200000\": 0.1993762731, \"1467244800000\": 0.1614636231, \"1466985600000\": 0.1512211231, \"1457481600000\": 0.063550126, \"1471305600000\": 0.3419216831, \"1472083200000\": 0.2884969536, \"1467331200000\": 0.1562948131, \"1459209600000\": 0.108993466, \"1466640000000\": 0.1413960631, \"1464566400000\": 0.0833199031, \"1472169600000\": 0.2878091936, \"1462838400000\": 0.0779213276, \"1457913600000\": 0.077566016, \"1463356800000\": 0.0926140131, \"1457395200000\": 0.098393156, \"1464739200000\": 0.1170369231, \"1461715200000\": 0.1200266576, \"1462924800000\": 0.0840950176, \"1466380800000\": 0.1366180731, \"1467936000000\": 0.1965161231, \"1469491200000\": 0.3080652231, \"1470182400000\": 0.2742323831, \"1463011200000\": 0.0774565131, \"1458000000000\": 0.066393666}}'"
      }
     ],
     "trading_days": ""
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "F0A07F05BCB44BF8A4B350131E1D213D",
     "input": [
      "# 3.\u6a21\u5757\u590d\u7528\uff1a\u83b7\u53d6\u6307\u5b9a\u4ea4\u6613\u65e5\u7684\u6307\u5b9a\u5468\u671f\u524d\u7684\u4ea4\u6613\u65e5\u53ca\u80a1\u7968\u5728\u8be5\u4ea4\u6613\u65e5\u7684\u76f8\u5173\u4fe1\u606f\n",
      "from CAL.PyCAL import *      #Common Analytics Library\uff08\u7528\u4e8e\u6743\u76ca\u3001\u503a\u5238\u3001\u884d\u751f\u4ea7\u54c1\u7684\u91d1\u878d\u5efa\u6a21\uff09\u7684python\u7248\n",
      "cal = Calendar('China.SSE')  #\u4ea4\u6613\u6240\u65e5\u5386\uff0c\u7528\u4ee5\u83b7\u53d6\u4e2d\u56fd\u80a1\u5e02\u4e0a\u4ea4\u6240\u7684\u4ea4\u6613\u65e5\n",
      "date = Date(2016,4,8)\n",
      "# \u8ba1\u7b97\u5f53\u524d\u4ea4\u6613\u65e5\u4e00\u5e74\u524d\uff08'-1Y'\uff09\u7684\u7684\u4ea4\u6613\u65e5\uff0c\u5982\u9047\u5230\u8282\u5047\u65e5\uff0c\u5219\u518d\u5411\u524d\u8c03\u6574\u4e00\u4e2a\u4ea4\u6613\u65e5\uff08BizDayConvention.Following\uff09\n",
      "begin_date = cal.advanceDate(date, '-1Y', BizDayConvention.Following).strftime('%Y%m%d')\n",
      "print (data.strftime('%Y%m%d'))\n",
      "print (begin_date)"
     ],
     "language": "python",
     "metadata": {},
     "outputs": []
    },
    {
     "cell_type": "code",
     "collapsed": false,
     "id": "5B829F70500447BE9991B36C777FB357",
     "input": [
      "SV_factor = DataAPI.MktStockFactorsOneDayGet(tradeDate=u\"20160426\",ticker=u\"000088\",\n",
      "                                                    field=['secID','PB','ETP5','PCF','CurrentRatio','LongDebtToAsset'],pandas=\"1\")\n",
      "SV_factor"
     ],
     "language": "python",
     "metadata": {},
     "outputs": [
      {
       "html": [
        "<div style=\"max-width:1500px;overflow:auto;\">\n",
        "<table border=\"1\" class=\"dataframe\">\n",
        "  <thead>\n",
        "    <tr style=\"text-align: right;\">\n",
        "      <th></th>\n",
        "      <th>secID</th>\n",
        "      <th>PB</th>\n",
        "      <th>ETP5</th>\n",
        "      <th>PCF</th>\n",
        "      <th>CurrentRatio</th>\n",
        "      <th>LongDebtToAsset</th>\n",
        "    </tr>\n",
        "  </thead>\n",
        "  <tbody>\n",
        "    <tr>\n",
        "      <th>0</th>\n",
        "      <td>000088.XSHE</td>\n",
        "      <td>2.3974</td>\n",
        "      <td>0.037</td>\n",
        "      <td>828.8154</td>\n",
        "      <td>3.2269</td>\n",
        "      <td>0.1496</td>\n",
        "    </tr>\n",
        "  </tbody>\n",
        "</table>\n",
        "</div>"
       ],
       "metadata": {},
       "output_type": "pyout",
       "prompt_number": 10,
       "text": [
        "         secID      PB   ETP5       PCF  CurrentRatio  LongDebtToAsset\n",
        "0  000088.XSHE  2.3974  0.037  828.8154        3.2269           0.1496"
       ]
      }
     ]
    }
   ],
   "metadata": {}
  }
 ]
}




