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2.1.1 Anaconda B & 5% i

1. TEAIESE
Anaconda [ F#¢HEhE 2 https:/www.continuum.io/downloads/, ULTH @1 2-1 Prs.

Additionally, you'll have access to over 720 packages that can easily be installed distribution, try Miniconda which contains only
with eonda, our renowned package, dependency and environment manager, conda and Python. Then install just the individual
that is included in Anaconda, See the packages included with Anaconda and the packages you want through the conda command.
Anaconda changelog

Download For Windows Downlozad For macOs Download For Linux
Anaconda 4.3.1 Python 3.6 version
For Windows 64-BIT INSTALLER (422M)

Anaconda is BSD licensed which gives you parmission to use Anaconda

commercially and kor redistribution.
32-BIT INSTALLER (248M)
Changelog

1. Download the installer
2. Dptional: Verify data integrity with MD5 or SHA-256 More

info _ Python 2.7 version
3. Double-click the .exe fle to inskall Anaconda and follow the

instructions an the screen
64-BIT INSTALLER (a1am)

Behind a firewall? Use these ripped Windows installers

B 2-1 Anaconda F#{7H

A5{# FH )72 Anaconda 4.3.1 fRAS, H[H%SK | Python 3.6. 35 1] AR H S WERAE &R
AT T %K

X BAEEEPEN /2 Windows AN, Hiiy “iziT” Bin] %%, S5@HA—F. ZE5Em
Vg, WBAERmR, HaWE 2-2 fix.

) Anaconda Cloud (py35)

J Anaconda Cloud

_.] Anaconda Navigator (py35)
{2) Anaconda Navigator

B Anaconda Prompt (py35)
M Anaconda Prompt

IP IPython (py35)

IPython

Jupyter Notebook (py35)
Jupyter Notebook

Jupyter QTConsole (py35)
Jupyter QTConsole

Reset Spyder Settings (py35)

—
=2

CRTETH T

&

# Reset Spyder Settings
@ Spyder (py35)
& Spyder

B 2-2 Anaconda Z3E H 3

2. fIHEEHIE

Z ek HiG—Fra #E7 — Anaconda— Anaconda Prompt, ] 1% KRR WP 2-3
Fhis. iXEPIRAFT I CMD 126 58100, S A ar2 5t n] AZEH AECE. Python. f£ Anaconda
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iR i )52 conda g2, X2 0] PARAT — S B AR A

B ZE5: Anaconda Prompt

(C:%AMD\Anaconda3) C:\Users\xiaohua:>

 2-3 Anaconda Prompt 2% &

3. §&F Python
Z ez & 5 A python, FTEIH A S DL RFEHIFF 5, IFAEETIR S T mAR:

print ("hello Python")

LR 2-4 P

B =I2R: Anaconda Prompt - pwon

(C:\AMD\Anaconda3) C:\Users\xiaohua’python
Python 3.5.2 |Anaconda custom (B64-bit)| (default, Jul

1900 64 bit (AMDB4)] on uwin32
Type "help'', "copyright", "credits" or "license"” for more information.

>»> print(hello Python")

5 2016, 11:41:13) [HSC v.

hello Python

P

& 2-4 IGHFE Anaconda Python Z23% % 2]

4. {§5FH conda #ipS>

VEEH @& FH Anaconda AR T, EReW H{EHTE M E 2R NEH KEH =
JRE, BREOCLRNE =TT KENHLZ:
conda list

f£ Anaconda Prompt %] & HH A exit()8E FH {1/ Anaconda Prompt {2l & J5 B 5
A conda list a5 %>, S5 R WIE 2-5 Pios.



B £E5: Anaconda Prompt =" x5

(C.\AMD\Anaconda3) C:\Users\xiachua>conda list -
# packages in enuironment at C:\RMD\Anaconda3:

ﬂ -
_licanse

“nhb_axt conf
alabaster

anaconda
ahaconda-clean
ahaconda-client
ahaconda-nauvigator
argconplete

-

F==lo==00 O

L

1
3.
T
s
B.
E.
.3
5]
U
2.
3.

=

npl11py3s_A
py3s_o
py3s_0
py3s_ 0
py3s_1
py3s_o
py3s_o
py3s_0
npl i 1py3s_0a
uelld_3
py3s_0o

e |
K 2-5 FHOZERE=HKE
Anaconda T conda BHHTIEAENI VAL HIRZ, HimE BN 275 =T RKE,
AR

backports
beautiful soupt
bitarray

bhlaza

hokah

boto
bottleneck

N R Jrrar VY

1.
.
]
[
1.
1.
1
1
1
1.
2.
1.
4.
a.
@.
2]
2.
1.
1
1.
3.
a.

B.
2.

conda install name

IX B[ name J& 5 B LAEW T = RESA, BIUYTFEEZLE NumPy & (XM A& %%
) B, BRI AHH LY A2

conda install numpy

{1 Anaconda ) MERIMAFAIL, iS4 ELIHCHPE T LA A8, WIEA 2.6
SR BT LKA 5 € 2 RS FE A 54 PR 80 5 4 MK P 5k 2 e
Ay

B =TE5: Anaconda Prompt - conda install numpy = Bl X

pywavelets: 0.5.2-np112py35_0
following packages will be UPDATED:

astropy
bottleneck:
conda:
h3py:
libpng:
llumlite:
matplotlib:
mkl:

humba:

2.1-np111py35_0 npl12pg35 (6]
1.8-np111py3s_o “hpl 12py35_0
3.14-py3s_1 > 4.3,

6.0-np11lpy3sS_2 --> 2.7.0- npl1zp935 (0]
B.22-ucl4_0 [uc14] --> 1.6.2T-ucl4_@
13.0-py35_0 ==> 0.18.0-py35_0

5.3 np111py3dsS_0 --> 2.0.2-npl12py35_0
1.3.3-1 -=> 2017.0.1-0
L28.1-np111py35_0 -=> 0.33.8-np112py35_0

QUTsIVE
ELT-E=R
pytables:
scikit-image:
scikit-learn:
SC1pyY:
statsmodels:

LA1.1-py3s_1 ==> 1.12.1-py35_0

A9.2-np111py35_71 -=> 0.20.1-np112py35_0
L2.27np111py3s_ 4 -2 3.2.2-npl12py3s_4
12 3-np111py35_7 -=> 0.13.8-np112py35_0
AT 1-np111py3s_ 1 --> 0.18.1-np112py35_1
A8 1-np111pu35_0 --> 0.19.8-npl112py35_0
6.1-np111py35S_1 --> 0.8.0-npl12py35_0

1.
1.
Y.
2.
1.
0.
1.
1
0}
numexpr 2.6.1-np111py3s_0 --> 2.6.2-npl12py35_0
1
5}
3
0
0
0
0.

82 92.71

Bl 2-6 HIZREUEE H Wik
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2.1.2 Python 4®i¥gE PyCharm gy &%

AHARIEF AL, Python #2749 'S v LIfE H Windows H 77 BI4EH 5147 (HRZAIXF T
AN T RARRPIRER TR, B5IREM L 2P EHAE 530, Bk S RERr L
FERF, AEF @ H % H ) Python %ii¥ 25 PyCharm.

1. PyCharm By F&EF1%&3E

PyCharm ) | %Xtk 4 http://www jetbrains.com/pycharm/ .
it A\ Download ULl Ja n] L FEAN R HIRRCAS, W09k L MU RRORT 5 5% )+ X R, Wl 2-7
PR 1X LG PG B (AL X R R ]

b Py{:harm What's Mew 2071 Features Docs & Demos  Buy  Deownlead

Professional Community

)
Full-featured IDE el Lightweight IDE
for Python & Web for Python & Scientific
development development

DOWHLOAD

& 2-7 PyCharm {43 it
WHIEAT N ZEE R, BB Next 2400 2 BRI\ 2225 800], W 2-8 .

PyCharm Community Edition Setup — P e

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 dlose 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

€] 2-8  PyCharm 2235 4
TEIEE R, £%3E PyCharm PR FEXN RPN BOETIESE, X BE@YEEIL
P& 5 P 2% Python AH [FIA 0T SCA, Wk 2-9 Fios.
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1@ PyCharm Community Edition Setup - X

‘ Installation Oplions
Configure your PyCharm Community Edition installation

Create Desktop shortout
[ 32-bit launcher  [+/] 64-bit launcher

Create assodations
l.py

| <Back |[ Next> | Cancel

K 2-9 PyCharm {7 $uk
2450 i E I Finish #25, Hdi a3 5c i, Wik 2-10 fhos.

&} PyCharm Community Edition Setup —

Completing the PyCharm Community
Edition Setup Wizard

PyCharm Community Edition has been installed on your
CoMmpUter.

Click Finish to dose this wizard.

[ ]Run PyCharm Community Edition

e

/] 2-10 PyCharm %% 5 %

2. {#F PyCharm gliEf2F
ot it R AR R B B bR N PyCharm F2)5 F40f, W RE - XESIEN, WA
2-11 ffim.

" Complete Instsllation iy

You can import your settings from a previcus version of PyCharm.

() want to import my settings from a castom location

Specify config felder or imstallation home of the previous version of PyCharm:

@1 } not have & previous version of PyCharm or I do not want te impert my settings

[=p

K 2-11 PyCharm J3 3 5E L
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X B R PAAE e, — REVGERESR A, H PyCharm Hahig e Il i OK #%
Hl, ZJa o i i) Accept %4, FAZAHRLIPR FEAFHHIBCELIR, Wi 2-12 s,

PyCharm Initial Configuration

Keymap scheme: Intelli) IDEA Classic

>
IDE theme: InteliiJ B

Editar colors and fonts: [befmlt

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

__ S () |

I Register # Corfigure »+ GetHelp »

K& 2-12 PyCharm S EAECE

FERCE XA ] LUk B S E XS, % PyCharm B SIS TECE , W0 6 HA R,
HEs g OK % HI R FFEABC B BP A .
a0 AN TR, WA 2-13 .

~

PyCharm

L Create New Project

1 Open

& Check out from Version Control «

B 2-13 PyCharm Li26)& A
X E, #WEEHE HE 4 PyCharm ) TR M, WA 2-14 ffix.
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= il Exterru }‘ Cut Cirl+X Directory
[ Copy Cirl+c [ Python Package

Copy Path Ctrl+Shift+C ¥ Python File

Copy as Plain Text & HTML File
Copy Reference Crrl + Alt + Shift+C
[ Paste Crri+V
Find Lcages AR+F7
Find in Path... Ctrl+ Shift+F
Replace in Path.- Ctrl + Shift+R
[nspect Code...
Refactor ’
Clean Python Compiled Files

Add to Fgvorites "

K] 2-14 PyCharm & {4 51

Z A ) TAE4 “PyCharm” , 85 H )3 .+ Bty new—Python File, #rgt—1
helloworld.py 3, AZREWE 2-15 .

# helloworld.py x

1 print(“hello world")

K] 2-15 PyCharm T2 A H

WMAY S, iy ran—run.. SEPIFIGIEAT, & HEAd helloworld.py Ja, fE5fHIH
FHRPIERE run. WA “hello world” , HAZSE 4K, Python 5 PyCharm [1fC & 5t
e T

2.1.3 {#H Python it & softmax B #

% F Python RHEHFEH, M 8RB 7T LS R AR B RE R FIE S,
LA, Python i/ 7 X METE. ARSI Python ST —ANEEE 22 3T th i o LAY
R B softmax BA. F TR A BB AT ILE AN LA UL, 3 HR SR A A0 2 S
RIS .

softmax 115 AU -

Vi

e

p— =
V.
2 €

0

Hp V2 KERN j S Vi) — 8, w5 softmax (Y45 AR ST o xd &> Vi HL

S .

I
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e NIKMFEHOT A RAE S, ARG T REETIH 1k, ZEEA 7 8l DLER o
3 ({50 7B T A KSR, REFIELR (Likelihood) .
softmex Fi LUAEAMEE T8 b S 2 B A b e rHb 30 P B, BECOTELES, 7
M a F1 b, H avb, R EMUEN AN BEEBINE, T AE)E SRR
¥, a mmm i b o F RSN AL Rk, BRAHEOTEHE Y b
{#F, softmax 3 7] DLAF iz AN 2] o :

softmax FZMEMERILEFE a A1 b, HT a FHFEE KT b, £1HERN a &% ks, 1M b
T RERBN, EEEF A REE /N, (2 A BRIk £
733\ softmax ARG LN T

import numpy

def softmax (inMatrix) :

m,n = numpy.shape (inMatrix)
outMatrix = numpy.mat (numpy.zeros((m,n)))
soft sum = 0

for idx in range(0O,n):
outMatrix[0,idx] = math.exp(inMatrix[0,idx])
soft sum += outMatrix[0,idx]

for idx in range(0,n) :
outMatrix[0,idx] = outMatrix[0, idx] / soft sum

return outMatrix

ATLLER], AENANES )G, 0 mrE SRR RUE OO R fE BeR BUE 22 e R A
Ja,» VSRR EUE A B AN IR

a = numpy.array([[1,2,1,2,1,1,3]])
o /(1

[[ 0.05943317 0.16155612 0.05943317 0.16155612 0.05943317 0.05943317
0. 439155061 ]

Python EHRXEHPH] threading

3 Python MRS 55 H25%E | Python KIEMIEFA, MAEEME =T RELT T
Python AWl &Iz /1. BEEREIFI K RE, Python MBS E NI Z, BELZW RAREFIZE
26 =7 KEHIN A Python .

Python # R EZ W& 2-1.
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7 2-1 Python BRI 3EE

s i & R E H &

Matplotlib | A Python SEHLH]E matlab HI5 =75 B, HH UL — &R ENEE —4-E

Bt & |SciPy F:T Python ) matlab SE3, B7ESCHL matlab B FF TIRE
NumPy T Python BRI ATHEE =T, ROLTHEM. LA MBS R
PyGtk #:F Python [{] GUI & H & GTK+E

cun PyQt F T Python {] QT JT & FE

WxPython  [Python T[] GUI mi2HEZE, 5 MFC fy4E #4481
Tkinter Python FinfERI R HRmZER, REARRE=J7FE

BeautifulSoup | 3 F Python ) HTML/XML fi#tras, fEi#£5H
PIL 3T Python R EIBACHERE, ThReMmA, X ER AR ASHEF 2

MySQLdb HFi&E#: MySQL ¥

HAh cElementTree | &1 e XML fEHTEE, Py2.5 MizO&BE & T zEH, HEAE —INE=FFE

PyGame HT Python {25 S TT R AN HE AR AT K LR
Py2exe ¥ Python A FE ¥ 8 Windows 0] LA SEIZ 1T K #AT IR
pefile Windows PE 4 fift tfr 2%

% 2-1 P25 1 Python Wi FHRERI AFRAULH . 2 HAIAILE, Python & 7000
AN DUE FH RS E AR L TREN T DL R e RS .

2.2.1 threading FEEY{EFE

XA B e A RN B KRR Bk ORI, AR M R — AN A A D ) 3%
Heo ZEFERMUUTHEHUFEIN M OPIT 2 IAE RIS . LN T:

® EA L&A AR E 4L R K0 49t FAE 55 e 6 A3,

® VTR EM, IR FEEATIRE,

® AN B ARG R FEEREL, BEELAETURCEA N E, 3
S by AL,

NHPESVEAN 4 Python THHRELFEREER: threading, FHXT T Python BEA H)Z ZeFitibl
thread, threading F5 | #7; API ik, X thread #EAT | —IkEEE, MM AKSE S | HATRER.

2.2.2 threading 23R EZERY Thread £

Thread /2 threading FR i EE )2 —, nIUMEH EoRAIEZIE. H B %R
@] i — threading Thread Xf %, £ € FI#IUGA e&ECH0KE 75 22008 FH 0% SAE AV aG 0 2 5%
N, BARAS [FER 2-1] Fhow.
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()7 2-1]

fcoding = utf8
import threading, time
count = 0
class MyThread(threading.Thread):
def init (self, threadName) :
super (MyThread, self) . init (name = threadName)

def run(self) :
global count
for 1 in range(100):
count = count + 1
time.sleep(0.3)
print (self.getName () , count)

for i1 in range(2):
MyThread ("MyThreadName:" + str(i)) .start ()

AR € L) MyThread 287, HE 7 AXK R4 KM run /73, mun iEd, B4
AR iR — . AERE FORIARRSH, G T S AMNMGLT R, iR start vk, A
s Rix—FTH.

W DVEBIER Y, BNEREERT TN 2T, AR RETHR 0.3 4T H AR
it BIVHEOIN 1. T count #E AN B e R 24 &, KItEGANLFE T E T LA H
HiA HE AT V5 1]

FEFFizfT a8 K E 2-16 s

Ny Threadlame:
Ny Threadlame :
Ny ThreadName :
My ThreadName :
Ny ThreadName :
Ny Threadlame :
My ThreadName :
Ny ThreadName :

= = O = O == O
0 OO O O dm Wm B BD

K 2-16 FERFBIiTER

i EH AR B R, SRR T AR 4T, TEIE AT R, AT
TR TSR . R T DAL, AR IE AT R, BEANR AR RN X — AN AT
fE, Ik He s FEATHTED
Hob i run 7k A0 start Ok 3 F 2 threading B % #9797 3%, T 2 M Python A &ty &AL
A Thread 40 &K M. n kbR RESEREHUE, RITTASAHEF
R — R E, run % AT B B Activty, T strt 3% R AT 31 M0



2.2.3 threading FHY Lock £

B ARG FE A] DL AR e AT YIRS A AR O M B2 = R PR AT R, B A HL AT I 1) 2 Vi) 0 4
CLZBS . Blande DR 2-11 v, TR — @i I3 ep Y mr I EdE, SOZzaR ks Bp i EoE
AR T PN AR E O EUE BT BN Ok, R TR B — AN RENS i W X S 1l il (1) 7 & .

Lock /& threading " H T8¢ MuarZkFE M8 e, i 8, HAEH X Yhratr
MAREATHUE, R AIEERIGE, FEEREA v D4R/,

Krp FEPAHE W R

import threading

lock = threading.Lock ()
lock.acqguire ()
lock.release ()

acquire JTVAFEME |1 EXT R HUE bR &, release £EXT R AT 21T e AE 8 H 5¢ B2 J R 24 1T
X RBE . ZXUE 1S (R 2-21 Pios.
(72 2-2]

fcoding = utf8
import threading, time, random

count = 0
class MyThread (threading.Thread):

def init (self, lock, threadName) :
super (MyThread, self) . init (name = threadName)
self.lock = lock

def run(self) :

global count

self.lock.acquire ()

for 1 in range(100):
count = count + 1
time.sleep(0.3)
print (self.getName () , count)

self.lock.release ()

lock = threading.Lock/()
for i1 in range(2):
MyThread (lock,"MyThreadName:" + str(i)) .start()

[ LLE B Lock #if&i%45 MyThread, Jf{F run J7ik A A#iE

HAT R, DOEFARPAT R e, JEEE SRR A n] DLk SR -Threadl'llame;ﬂ

ﬁﬂFTmﬁ L] 2-17 Fios. ryThreadName : 1
A LVE R, HApARMEEr, LR 2 AAEFEE 1| S84HN 'ﬂmﬂmﬂ :
B ARITIEEBRAE, AR T, Threadl 255 Thead0 5EALH | Tooge ) 10,

A= — ANdEh 5
Jq, APATE ZAERAE & 2-17 BFEBITEER

18



2.2.4 threading FHY join 3

join 5/& threading 1 THE3E Y AT FAFERIZE, HAEHAMIE &gk siiziT, B
Pl W% 8 H B FE AT e el & ey . BARACRS i DR 2-3) P

[ 2-3)

import threading, time
def doWaiting() :
print ('start waiting:', time.strftime('%S'"))
time.sleep (3)
print ('stop waiting', time.strftime('%S'))
threadl = threading.Thread(target = doWaiting)
threadl.start ()

time.sleep (1) RIS threadl BT
print ('start join')
threadl.join () #¥—EHIEZE, HP threadl BITER

print ('end join')

P s T4 R B 2-18 s,

start waiting: 29
start join

stop walting 32

end join

& 2-18 ERFEiTaR

AR time A BE T UEIHIRR], 24 join B 3N)5, YEZE TR H AR E3EFE, M
R P RS AT 2 R G, AR HEREA AT .

PRz A, X2 FEREH, Python A 1R 2 HARM) /7, W threading Event.,
threading. Condition 2, JXHHRRAEFE T Bt i BEUS AL A H BN R it A R4S & & R 1
TH. RTREE, XEAFR——#TME, RSN EHIES, (EEaSwmasd 7 gmE
2 5 22 (A O 2

INGE

ARENG T Python WEREARLIMGPELRHIMEH . AXBEHEFLFEH PyCharm #75%fiK
£~ Python ZwiE 2%, X737 BT W0 iFdh 224 TR SCE I BC B AR 90 5

Ay, ARFEHRAD T REHE 28 E, X B HRNERERM T — MR, %
FEF5 /& Python s N E BN —NRE, {£)5 A9 5 2 MgidE 2| .

A Python fAERIFIANE, JEHMFE TR LL Python FM{ERNE, IFHESNHEL
() Python 8/, A B GRS EIEMHCHN A .

19



=5 3 =

H (=]

PythonzXERNRA——:axXiE NN TR
ojflitiEm

AT THIAT Python HYZ2dil 1 AR 4, JFH @& {FEH PyCharm % 5% FiAE 9 AE H
Python %5 Ry M) 4n Peds o AHXS T8 FH 42 & BB 7 P9 1345, nT LLSE 0 B0 AT BH 44 it
PITAE) S 1) AR M )2 Ik 2 Ak

ARERENAFH Python XHEHRIFATAIEA AL . X T KRZEH Python FEfyiil, &
WL E [ S B SRE G e A 2 BHAT 9 B AN AR . X295 EEF 50 a %,
%fF Python Kiii, RZENIREMZAILZEHBFEE W C EFSCIM, JFHHALEF
=PRI AN s, RS SGEE B AT R 5E BoE B FE

ABEREENAILNEHMG R E, S R0 % H R G r) &=
4

MGl FEeE NumPy B#1Z {5

M2 20, AR 4 NumPy () BRG]

3.1.1 HIERIFEFE(L

X FRAE ARG, B2 — VIR A . 10— D)EE XA B —F ), KA RAEE
RZHIFFIEAERE . R 3-1 M LLTHERIA 2 H) 5 R AR S kg v ag, FESHOVH
AL B BL R = AR



%31 RXEERERSHEN MR

s (F) mR (FHAK) EbE (M) M=
200 105 3 "
165 80 2 "
184.5 120 2 "
116 70.8 1 "
270 150 4 A

£ 3-1 BN BRI, (HREX T A AL B R R U, X A A R R,
D] b e 5 kAT I
I EEE AL RS RO, BT LLRER 3-1 Fom A — LT THRERE, W3R 3-2.

& 32 RIMXEEERSNHBITHEIER

ID Price area bedroom basement

1 200 105 3 False

2 165 30 2 False

3 184.5 120 2 False

4 116 70.8 1 False

5 270 150 4 True

MR 3-2 el LUE R, —ATAUR — D3R B R U AU B R e . 25— %152 1D,

HIEEAT HOARSE . PS5 —JE 1, —AZAEEIR. B _H2iks, — B
I HAr. Hbsnl L2 Ay, Wal LA/ R ElE —MFERR. £ 3-2 FHIBRRE
R ID, R— M UFRE . 2. 3. 4 FIREVEE, IR M RHIEE, R4E L

FRUEERANE, BEAT BT R B ARt B AN A

AFEF ID HTRAAFRR s, —Boki, EdsAbTE R i 2% H B2 A [F FRFIE
J@ Xt BAr i T X it 5. CF R EAR R MEANC SR EE B, 8 A3 1 R a2 A 2
—ANA[EEAT B AR IR A LR ) A

LAY Ryt R AR O B R AL BRI ok AR, RS ANE R 2 R T RVA R LR,
R HAR A M 2 ) BN Rl —— X R OC R AR o 33X S5 AR T A 4 A Ak P O R PR ik
CaH 4.

Mei[a BE 3-2 WHERET . WA, RIS EEE PR, a2 EE A
DM /RAETE, H5 20 3. 4 5IRE{ETE, X2 5 A0 T8 v s & A8 A HE R R 28
A, M S FIRAM/RTART, H LRI~ =R HE

IXFE AL T, B A ERAE TAER AR 38 K Skt AT @ i, Sk diid A ag
TR AR s AR R R AR B b AT AR R, it T H AR S A AR B (A B AR G RR D . B S5 SCR
X S HEAT AL FE B AL FRARE R, HA T R ST A R R ) g A T AL R .
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R AL A ) i 2 H AR RS — D BAREUE RS, BIHARZ — 80y, A2 E
AT R R A ] LR A oy B ), 22550 2 i 5 [l Uk 72 28 P 8] 5 .

Xt 1 H AR AT /R REAS SN, ] UK 22 SRR O 70 S et , 1T P B A vk A2 R SR S
o —ROKRUL, A0 IRH HARZ IR, RSN TR M SaiRE M
IR, 73RN Z TTIT R

WXL, Bs At BB S Bt 2 AR P v AR SN B B e 6 0, iy HoAACK
FART R SR AR R A — s K, BT )5 AT PR e A oy 70 2 1) 7, i o0 2% 1) el AR A A
A LAE L AR AR . 3X RO R € 2K .

3.1.2 HiE7Hh

TR, AT TR 2 A, R MR AT SR (0 AT R AL

ME 3-1 WLVEE, TR, SRR, FEMERL RN, &%
7 B — B SR 1 2 D RS SR TR AT (R AN E % TR B A RATRHIEA
PR, X HSR A AOS, (E R T HOR AL B, RS A

B 3-1 BEEa eI ER

BRUGZ A, T HEE UL, SRR R — e BRI R ARy
157 X AT R AR ) B AT AR B . (A2 AT, B AL R BURAEE R B T ISt
Z, ] e e SR b R 2 B B A R L IR PR R AR, T R O B A A K
EHEE 5 HARE R U BERE R B E B A o B A AT B, A AL, B4R
BE RSB IR A B GR RA S AN AT, DA AR A FL AT D0 B AR AL BE

BRI I G 4. DR 3-2 WA NG, /55 L0 5 Al 52 A 2 AR
B, 2 Ja a] DIR AN A B 5 i Fede AT Ab 2. ACRS I OFEFY 3-11 Phowe

[ 7 3-1]

import numpy as np

data = np.mat([[1,200,105,3,False], [2,165,80,2,False],
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[3,184.5,120,2,False], [4,116,70.8,1,False], [5,270,150,4,True]])
row = 0
for line in data:
row += 1
print( row )

print( data.size )

[F)7 3-1) %475l A\ 1 Anaconda B ) — PN EHEH LTI R . T NumPy, 35#H H
i 2 AiE, NumPy Rts2 Python HJ—FOTIRHIEUETHFY k. X T H Al HRAF g AT AL
RAVHPE, G Python H B HIHkEF 3K (nested list structure) 4514 % 5 305 %

F AT EERZ G NumPy, R HEWRH 9 np A, 5 =47{FH NumPy 1) mat()
IR — AR EE, row 2 S ARTHEATA AL &, A for 153K data ZL4#132 Hi F) line
Fr, M7 row BTFEOIN—. datasize S TFEERE P IR IR E, —HRHEY
THEAERR, WIO9SE. ST ENES BE e B A7 ul.

i 2 UL )72, NumPy R 8RR — N R R G AT AL B, H A AR ) 84 m DL
I oo RaEt, W OREF 3-21 P

[F5 3-2)

import numpy as np

data = np.mat([[1,200,105,3,False], [2,165,80,2,False],
[3,184.5,120,2,False], [4,116,70.8,1,False], [5,270,150,4,True]])

print( print( datal[0,3])

print( print( data[0,4])

IRAFTENGE B

MO E Al e DR R, ARO[ AHEXT MR 1 1758 4 518dE, K
FE A 3, MITERSESAN 3.0, XANEATA S, X N[04 838, AH S 2
False )4 /8BRS, FIENES B2 0. X 570 Python [WiE S & X, HAR/KEES n] LT R % 7=
RNOR 1. EFEFEER:

True = 1.0
False = 0

WRFEATEN 2 E B S, B W 7.
Print ( data)

R B R L — R AT FTED, i B AT
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3.1.3 ETHZir o heuEiEAbE

B 7 B A BRI SR EA, BRI B AE B AR IS R, Bl
—RREIRIIME . T EVL R EES . URERPEY, IFAFETFhlEFHITETE
DL E#E, NumPy $24t 7 #H< . BFEWF.

[y 3-3]

T

import numpy as np
data = np.mat([[1l,200,105,3,False], [2,165,80,2,False],
[3,184.5,120,2,False], [4,116,70.8,1,False], [5,270,150,4,Truel]l])

coll = []
for row 1in data:

coll.append(row[0,1])

print( np.sum(coll))
print( np.mean(coll) )
print( np.std(coll))
print( np.var(coll))

BG, coll Ak \ — M EHEEESE, ZEKH for MEAMEIREHTIER. £ [FfF 3-3]

i, B—FIEBHEREN coll LT, X -NDRBEHENES, ZEkitrEEIEEN
Fi. BE. bdEZE LR 72, XSt T HdiE A B AR ) S A5 — e I 35 B

Bl EiEaIE——Matplotlib @aY(EE

X EALI BT KU, DR I A BE AN BE EDWL R BB 7 Ol = AR TR R EE, [kt
i LK I — Bl PR A o B o TR OR U, B AT A RS EE A B R R S N P
FAEM T -

321 ZEZE/RIR

PR FFR 32 MEE, EoFREANERINGE, HNEIERAHE, BHEEWhEE
MK B 22 5 O T R e g TR ) — 2 .

T 98B0 22 S AN S8 1 v R 2 BB I A A R, M T E B eih s, HeR
FEIE U], LS5 BB 2 KR 150 o

[ 7 3-4])

import numpy as np

import pylab

24



import scipy.stats as stats

data = np.mat([[1,200,105,3,False], [2,165,80,2,False],
[3,184.5,120,2,False], [4,116,70.8,1,False], [5,270,150,4,Truel]])

coll = []
for row 1in data:

coll.append(row[0,1])

stats.probplot (coll,plot=pylab)
pylab.show()

ZEBINE 3-2 s

W\ Figure 1
©o 00 + & & o

Probability Plot

K 3-2 BEUIENRESRER

[FEf7 3-41 B 1 — 0 1) I 3 A B2 (RARRS SE L) 1, coll BEARITHEM A5,
scipy 7& & | T AT E R AL 1) Z s AL FE R, probplot 115 1 coll HdRE T HIREIES 74T FHY
WEFEE. IWE 3-2 vJLLESR], imEES—%E4% L N3, B—EMmE, HE2MEHEL
AR .

Hrh, R 7509579, fRINALIRING A, —/#% 0.95 LB nT LOA A% dE LG R
LT .

322 HrERIRR

A I i 6 B A A AL AL E R DUE B, e AL RE S L B E N E W L H K . [
i, AL EAE iR = RIS N E M

K 3-3 B T — A ALbRE, FHUUBERAFZEAT SRR, &5 1. 2. 3 51L&
AEREYE, mMEH] 1~6 WJLAEER 6 MNAFERIFRH. it AL bx B n] LUER B0 A B A [F
(281 AN 5] 1 J 4 i o ) B B .
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Python & .32 5 Sk

KB, EB 1, ER 2, ER| 3, EB| 4, EB 5, EH 6
EF] 1, 100, 85, 66, 88, 58, 79
EF 2, 62, 55, 35, 59, 72, B9

E¥l 3, 78, 45, 25, 35, 65, 54 -gym

R 6

28 5

£S5 4

&g 3

£H 2

EH 1

1 1 T -
2.8 102. 6 108, 4 211. 2 264 =7

B 3-3 BEEARE

ATRAE R, AL bR B e AR AT e s, A A 1 SR A2 AT LB AN [F] 1947 B
B B 15 S FAREL, AN RO bRZE A T AN [RI EEANAE U U ZR AN SR G K AR
CFEFP 3-51 B 1 0T ANA] H AR A S AN R AT EAT S 25 (R AXAS .

[Ffr 3-51

import pandas as pd

import matplotlib.pyplot as plot

rocksVMines = pd.DataFrame([[l,200,105,3,False], [2,165,80,2,False],
[3,184.5,120,2,False], [4,116,70.8,1,False], [5,270,150,4,True]])

dataRowl = rocksVMines.iloc[l,0:3]
dataRowZ2 = rocksVMines.iloc[2,0:3]
plot.scatter (dataRowl, dataRow?2)
plot.xlabel ("Attributel")
plot.ylabel ( ("Attribute2™))
plot.show ()

dataRow3 = rocksVMines.iloc[3,0:3]
plot.scatter (dataRow2, dataRow3)
plot.xlabel ("Attribute2")
plot.ylabel ("Attribute3™)
plot.show ()
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ME 34 RTUER], BEEENFE BT AR B, oo R TR s, M
Mrz I fattR R UL AR . AR HAS, BMERET 270, Bl DA i
REK.

W\ Figure 1 - = x

OO+~ BEV

200

100

Attribute?

_5{] i i i i
=50 4] 50 100 150 200
Attributel

B 3-4 AFHEREEZERXSR

Wiy i), AGI R R, BEESERIN, Bk e R R ARy
fii, X RIFEE HATRILE.

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

3.2.3 ARMRBUERVATALIL

PR EGE AN, BT AN AR, BEFFEEBILRS, MHEREZ
RS R LA, Rk, A 7 T Mo A R B4R R R I AT, 4 A Al ] R A B Y
BT 72 S5 I

TS N AT T B & I, A X 3 S o fR AR B i AT A 7

BAEAIR T p s G EEE, M50 000 M EHEICKHREHLZER 200 MEEE T, &
MHE AR BN E. KT, B2l CSV R UHT Fi# 1, pandas t[RIF: 2
fit AR . ARSI DR 3-61

[Ffr 3-6]

import pandas as pd
import matplotlib.pyplot as plot
filePath = ("c://dataTest.csv")
dataFile = pd.read csv(filePath, header=None, prefix="V")
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dataRowl = dataFile.iloc[100,1:300]
dataRow?Z = dataFile.iloc[101,1:300]
plot.scatter (dataRowl, dataRow2)
plot.xlabel ("Attributel")
plot.ylabel ("Attribute2")
plot.show ()

M [FEF 3-6) ATLLERI, BHefdH filePath 6@ 7 — 0842, F LA B8 sk
Z JG £ pandas H7 1Y) read csv 32HL CSV #& 1) A . dataFile &1z B S, Z5E1EH
iloc J7RREVEAAT R B EAR, scatter A 7 E BRI A, e itEidEirm & . mAEsR
apE 3-5 fiows

WA Figure 1 — = @ﬁq
OO + < B@EV

3000}

2000

Attribute2

1000 |

_10m 1 1 1 1 1 1 1
—500 0 500 Lao0 1500 2000 2500 3000 3500

Attributel

B 3-5 REEESEF AR B RREZRIF KR

WTLER, HiEa 00) WALEARANES, RUBEMEERWELZEN, LA
T e AL BOR I R . X 0] LA B e 5 SR E AT 0 #

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

N BAEE N IT . [FEF 3-5) A1 LR 3-6) & &3 7 A BHE N 6 —1T
A [E] ) JE PRk AT A ER () 7 v, W R B AN [E] B AR AT I [E) — R g kAT b, A4 el i
We? igieE 2 [#)7 3-7) -

[Fr 3-7]

import pandas as pd
import matplotlib.pyplot as plot

filePath = ("c://dataTest.csv")
dataFile = pd.read csv(filePath, header=None, prefix="vV")
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target = []
for i in range(200):
1f dataFile.iat[1,10] >= 7:
target.append(1.0)
else:

target.append (0.0)

dataRow = dataFile.iloc[0:200,10]
plot.scatter (dataRow, target)
plot.xlabel ("Attribute")
plot.ylabel ("Target")

plot.show ()

[F2/7 3-7) X EdEdtir b2, $2H0T 200 17 8RR 10 DNEM:, JEXTH T H)
e, HLAl A AR E B E RS X, Z it EAESR, Wik 3-6 .

W\ Figure 1 =N X
200 4+ B8«
12
1.0 CXEIROT D O o ] -
Q.8
0B
o
3
= 0.4t
0.2+
0.0} O L0 ECEEEIESENT
_0-2 i i
—) o 5 10 15 20 25 30 35
attribute

K 3-6 REEETAFRATHEBEEZER <R
HiEE 3-6 nJULER], BHEHEAA RS, BREEGHIEERER VT WERLE.
MR — B HEN BT B aE AT e, AR M ZfER [FEF 3-8]
[ #)5 3-8]

import pandas as pd
import matplotlib.pyplot as plot
filePath = ("c://dataTest.csv")
dataFile = pd.read csv(filePath,header=None, prefix="Vv")

target = []

for i in range (200):
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if dataFile.iat[i,10] >= 7:
target.append (1.0 + uniform(-0.3, 0.3))
else:
target.append (0.0 + uniform(-0.3, 0.3))
dataRow = dataFile.iloc[0:200,10]
plot.scatter (dataRow, target, alpha=0.5, s=100)
plot.xlabel ("Attribute")
plot.ylabel ("Target")
plot.show ()

BB, S BRI 1 S R, HAR R RS ARG B B AT 76 .

wmHANRTSrEEZ—HEUETE

AT 32 WHINEFRATLUER], AR AT ZE BB TEANE, i Eos B e
T2 AN, AN E B R TR AL BOR U, R AG R EAT U, B R 2 3
AL BE REAT TH 5

PRV RV R AR 2, X B i PR, BIRK L A AL RE T A R 52 AR
T WORBEE XS B AR, w] DL A YA 4R 852 2]

331 ETKR/LEGESHENETE

KK JLE S (Euclidean Distance) s& i HIITHEEEE FI A, B H KT R =475 [H]
PR R LSRR

W LS AR T 2 — M T H P Z M B S AHBETHE A, ANE
i B EE P AT LLKE e SONAS R ALK i, TRERT € H AR e D AR FR IR i A IR L E
R B A R R AE XS PR o B LB AR AL By 5 L2 3K 3-11 Phow.

[~ 3-1]

d =(6—%,)" +(3— 3,

M LAZ 3-11 fLLER], ERTFRESRIERAE B2 a2 B B, 1%E
)RR AP e B P 2 e R/, BVR P AU o 94 ih B3 FH P 0
K, AT AT 2 FLARRLRE RN s B 2000 DU AFACABE K

M E 2, BULERNTHE R G R A DU R e, BCRIER AN, 7 40
MR A, KKKFEERA, BAKEEOERBEA. Hik, £LFRFEEEARL
18 5 8 o (1 P A DU I AU, BTG 11 A 3 BUE i

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



T HKE —AE P -V R P R B, ek 3-3 fis.

x 33 HAPSYmES R

P 1 Y 2 i 3 i 4
AP 1 1 1 3 1
P2 1 2 3 2
A3 2 2 1 1

% 3-3 & 3 MNP0, WARGEGHE M 1 AEAR A P 2 B R, @
LR LB A0 2 2 2\ n] LA

dyp =A1-17+(1-2) +(3-3)* +(1-2)* ~1.414

ATRVER], A TR 2 AU v 1.414, A A 1R 3 BAELRE /2 -

dys = \/ 1-2+(1-2)"+(B-1)+(1-1)" ~2.449

MR RITHEAE T LA, d BIZMEDNT dis B9 E, AR RK PR 125 S5 ATBLRE e S L )%
j, BTCANOSH P 2 AR 3 e 1

3.32 ET&FZAENRBUEITE

SR LEREE AR, RZHAPUZEWERR E Hbs (WhasEH P AE A br B A
[EARANRIR R, SHE TR Binit Tk mit &, BARwE 3-7 s

B &

K 3-7 RIZHAUUERG
B 3-7 TRMRIHE A Y, PISR EZenl WARAR IR ok, S — e M. R
N HEHARB YL, A HEBOE B e . WA P AT, A2 9855 0 2% i)
KPR L, AEAE R AR SZ B B AR EE TS, Rl RLH S A 19 RN K S B A 18] A
A REZABUE R TR A5 3-2] Fios.

[~ 3-2]
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M IAR 3-2) ATLLER], RZE—BAELIZE, miXAME R /NEF 5 4 5% 32 /A 1)
KABOERG . W FH A 52 AU R 3-3 I P 1 FUH & 2 Z (el el , 4552 F .

Ix1+1x2+3x3+1x2 14
dy=—r—— e = ~ (.95

22432+ xf12 422432422 12x4/18

A 1A 3 BIAEAPE G T

Ix2+1x2+3x1+1x1

_ 8
PP x22 22 P12 V12410 0.73
MIHEZE RIS, HP 2 48T P 3, 5HF 1 E AL

d

13

3.3.3 KJLEBHIUESKRZEIERLLE
KK L A5 AHACLRE DL H Bedaont BE BAE Al & bR dE, 4 52 AL DL H bR 22 e ) RAME A
i EbrdE, HERAWEME 3-8 .

K 3-8 KJLEBHLEERZHALE

ATLVER], WKLERACEEE AR B ER, 5 HEZ R E K. 1M
RIZAABE AR H b3 8] R i e £, SR ke B %5 .

WKL B A AR ACURE AN AR SZAR BURE AT AN R 0 U SO VA AR R RS A . — ORI, RRJLEAGAH
CLE F CAARBAN R H b 0 2650 22 57 %, AT 204 H bR Z TR B ARBARE 5 22 3 A 00 o T 3% 5% A 4L
FERE 2 (2% HbR T IRiE S B X 7y, WRF i AR AR 7 AN U

---------------------------------------------------------------------------------------------------------------------------------------------------------
L

TRk, BABRETRSEMR L ZAERAAIE (LD B (55) , HFEAER
ERRE LR {ERELH A FARNEH, E%%ﬁﬁﬁ&%iﬁﬁﬂﬁﬁ?ﬂ%
A MEN A AATIT R REANERFHE ST H P B0 BRE -
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SHRHIFITF MR

£ 3.3 W, A EE, Frale REEE AL B 7 AEACHIGR, alid HE R A A AL
B, X B A B e M A 8 T BONED B . AT R S AT B 2 B i AL P,
2 B SO R HE AR S2 B Ge 22 70 A 7 TR0

3.4.1 %ﬂ:l El{] U ﬁ“ﬁi
V0726720 (Quartile) L= F AL B —Fh,  BIFE G 20 ta 7 2 KHES 5T 73 1k DY &5
fr, AT =0 F S AL B B A VY A A L
® HF—uwofadk (Ql) XAR “FTwoadl” , FTEAARNTY A ZEES B XHT B
% 25%49 535 .
® - winfidk (Q2) XAk “PAs” , FTEARY AL G B XIS EF
50%%L35 .
® F-wofaik (Q3) XA “rkwopai” , FTARTIAKIEG B K47 S
F T15%09 335 .
® F-wofadhF —wo ndisd £3E XARW 4542 FE (Inter Quartile Range, IQR) .

B Feb e I o AL A, n RIS, DU I L B A 20 N

® Ql #94z = (n+1)x0.25
® Q2d{zE=(ntl)x0.5
® Q3#&fzEH=(nt+1)x0.75

H AR W 3-9 Fris.

| ) T

3-9 PUs it
B 3-9 WTLLE R, DY AE B AR QL A1 Q3 A B2 1 — A HiikLs i, R YE

33



—ﬂﬁwﬁﬂ5“%%ﬁﬂ%~¢ﬁ?ﬁﬁ%ﬁﬁ%@%a
FIRFAE 70 AT, 3R 1 BE i/ ME P AL ECR i R

HYPY 73 43L7

/L

342 #H#

J

R~

BRG] e S . ALIEEARET It F b A ST LR B S X A
LYK — KR, i
o T A DT O SRR ), o s mg [ R AR 22, 1) a4 ) ek
L, H e R Fﬂmﬁﬁﬁi 177 368 I K 37 Ak HE ] LB B2 A ks LA il — A Bl 73 36

- EE
H A

mif A, HI R REEA FME 2N B & A 20 #r 4] B
NG AR N NERAN

NS

) 3 3 AT i R

BE B EEE W B 3-10 Pros .

X R EDUL A A 2 P e R Y — 2 A

ECUNNERER

{}EEIEEBDJ.

55,.
Ef6?93:>88 2,

82,0
35,

o e

¥ . ¥ .
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G_:ﬁl ra= =

[}5

. 1,7,0,3,0,0. 23, 11,
0, l], U, [I, El, 0,0, E, 0, 0, 6. 1, 1318,
9,1, 19, 159, 157, 3, 16,
,0,0,0,0,0,0,0,0,0,0,
GGIEEUGDDDLG

2

e

0,0,0
0,0,0

r ? 7 7 ? ? ? ¥ ¥

................

kkkkk

, 1
, 1

1115[#381U,1113c:
"4,-1’_44 05, 10. 42, 5. 33, 9. 23, 78. 89, 11, .fl A 2 1

. 66,9. 61, 30. 59, 226 23.11, 8. 51, 0. 61, 358 283
,4.43 12 4[!: 14.[}.[}.3.(}.—1[}3 36, 0, 10, U 0, 3, 24, SSr J
,0,0,0,0,4,0,1,0.16, 15. 76, 42, 3. 29, 0. 36, 27. 21, 0. 16, 6. 2
,~1,-1,-1,-1,-1,-1,-1,-1,-1, -
D D 0, 97, 88, 252,82, 0, 27, 92, 2867,
0,0,0,0,0,0,0,0,0,4, 370,

1,
,D,

[nrf »

Dy
o™ = g

e

TR0 U oW

4025, 116. 58031, 0, 13,0, 1

? ¥ ¥

15,0,0,0,0,0,0, 93, -
8, 1358, 90, 2, 0, 3494, 0, 244,
'0,0,0,50.0.0,0,0,0,0,0

A& 3-10

XN EHER 2T

— AT AN RARE H s AT, fE AR

AR EERFE, ARPIRE AP R REE, LEAMER. HAaS [FA 3-9]

FIT7 o
[F£F 3-9]

from pylab import *

import pandas as pd

import matplotlib.pyplot as plot
filePath = ("c://dataTest.csv")

dataFile

pd.read csv(filePath, header=None,

print (dataFile.head())
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prefix="v")
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print((dataFile.tail())

sSummary

print (summary)

array

boxplot (array)

dataFile.describe ()

dataFile.iloc[:,10:16] .values

plot.xlabel ("Attribute")

plot.ylabel ( ("Score"))

V1129 \

W = o =l

show ()
TR A B AR 4 R
VO V1 V2 V3 V4 V5 Vo V'l V8 V9
0 20001 .15 7.06 5.24 2.61 0.00 4.36 0.00 5.76 3.83
1 20002 .53 6.15 9.85 4.03 0.10 1.32 0.69 6.24 7.060
2 20003 8.22 3.23 1.69 0.41 0.02 2.89 0.13 10.05 8.76
3 20004 .79 4.99 1.50 2.85 5.53 1.89 5.41 6.79 o6.11
4 20005 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
v1130 wv1131 wv1132 vwv1133 WVv1134 wv1135 WVv113e6 V1137 V1138
0 6 1 2 5 7 3 6 8 12
1 7 15 2 6 7 1 8 1 24
2 8 3 1 1 8 8 1 7 6
3 6 20 1 6 8 1 6 5 12
4 8 1 1 8 8 1 8 8 1
[5 rows x 1139 columns]
VO V1 V2 V3 V4 V5 V6 V' V8 V9
196 20197 3.59 5.63 6.21 5.24 1.88 1.65 4.74 3.73 7.19
197 20198 7.27 5.31 9.35 2.77 0.00 1.37 0.74 5.77 4.64
198 20199 6.18 5.05 6.43 6.05 1.93 2.58 3.75 7.32 4.19
199 20200 e6.12 7.45 1.05 1.03 0.1le¢ 1.44 0.32 6.49 10.79
200 20201 5.60 €.29 6.11 2.64 0.11 4.08 2.44 7.04 5.60
v1i1i29 wv1130 V1131 wv1132 V1133 V1134 V1135 V1136 V1137 V1138
196 6 6 1 1 6 8 9 8 4 28
197 7 1 1 1 1 8 24 ] 8 14
198 3 7 1 2 7 7 3 3 7 4
199 7 8 1 2 4 7 6 8 7 12
200 7 7 3 1 7 8 1 2 7 23
[5 rows x 1139 columns]
Vo0 \'al V2 V3 vd o\
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count
mean
std
min
25%
50%
15%

max

count 201.000000 201.000000 201.000000
.049254

mean 0.907662 2.680149
std 1.360489 2.292231
min —1.000000 —1.000000
25% 0.020000 1.270000
50% 0.300000 2.030000
15% 1.390000 3.710000
max 8.480000 12.970000
V1129 V1130
count 201.000000 201.000000
mean 6.054726 6.039801
std 1.934422 2.314824
min 1.000000 1.000000
25% 6.000000 5.000000
50% 7.000000 7.000000
15% 7.000000 8.000000
max 8.000000 8.000000
V1135 V1136
count 201.000000 201.000000
mean 10.9601959 5.631841
std 9.851315 2.510733
min 1.000000 1.000000
25% 3.000000 3.000000
50% 8.000000 7.000000
15% 18.000000 8.000000
max 36.000000 8.000000

XA AT BN T RR R SRR RS, Oy A AR, RiERE Tl 6 MAlER)E R
A 6 MR, S REIENIG S, MEE H TR T X 5y, K2 EENANE B H AT

J& Tt

dataFile.describe() /7 i 2% B HAT S 1 # A1, count. mean. std. min 7373l 3K1G 554

36

201.000000

20101.000000
58.167861

000000
000000
000000
000000
000000

20001.
20051.
20101.
20151.
20201.

V5

201.000000
5.266219
2.2773933
—1.000000
4.130000
5.240000
6.590000
13.150000

V6

201.000000
6.447015
2.4437789
—1.000000
5.190000
6.410000
7.790000
13.960000

2

2.
—1.000000
0.
1.
4.
18.850000

Vi

912611

320000
870000
140000

V1131

201.000000
. 756219
9.
1.
1.
1.
15.
35.

7

145232
000000
000000
000000
000000
000000

V1137

201.000000 201.000000
5.572139 1l6.776119
2.
.000000
.000000
.000000
.000000

.000000

o =] = s

517145

201.000000 201.000000
6.156020 3.319303
2.967566 3.134570
-1.000000 -1.000000
4.660000 1.200000
6.000000 2.830000
7.640000 4.570000
16.620000 28.440000
V8 V9 \
201.000000 201.000000
5.149055 5.532736
2.965096 2.763270
-1.000000 -1.000000
3.260000 3.720000
4.870000 5.540000
6.760000 7.400000
15.520000 13.490000
V1132 V1133 V1134 \
201.000000 201.000000 201.000000
1.353234 4.830846 7.731343
0.836422 2.161306 0.444368
1.000000 1.000000 7.000000
1.000000 3.000000 7.000000
1.000000 6.000000 8.000000
2.000000 7.000000 8.000000
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from pylab import *

import pandas as pd

import matplotlib.pyplot as plot
filePath = ("c://dataTest.csv")

dataFile = pd.read csv(filePath, header=None, prefix="vV")

summary = dataFile.describe ()
dataFileNormalized = dataFile.iloc[:,1:6]
for i in range(5):

mean = summary.iloc[l, 1i]

sd = summary.iloc[2, 1i]

dataFileNormalized.iloc[:,1:(1i + 1)] = (dataFileNormalized.iloc[:,1:(1i + 1)] -
mean) / sd

array = dataFileNormalized.values

boxplot (array)

plot.xlabel ("Attribute")

plot.ylabel ( ("Score™))

show ()
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AT bR 2B B — R EEROR . A T W IRFE G I R /R E A AR bR R 2 FER T

L ..

39



). MEUARIA =4ELL EEGER R R, AT AR AR S 4R I 5 B RAHE AT AR
R, AR A BRI E . DN T BRGNS A (R A B &R, AR AR A
A [F) A2 B 1% A RUE R AT Z . B DL AT AR b B S A2 R R 2K S ] ) A R
Xi(Xi1.Xi2o - Xim) BRI 2 21 B — 2% 2k

AT A AR B AT LR sl S 4E R o AT AR BRI — N B E L R B R EUE AR,
52 JUAR] figg e A B AR A B RS 5 T T AR 28 70 i

[ 25 3-11]

from pylab import *

import pandas as pd

import matplotlib.pyplot as plot

filePath = ("c://dataTest.csv")

dataFile = pd.read csv(filePath, header=None, prefix="V")

summary = dataFlile.describe ()
minRings = -1

maxRings = 99

nrows = 10

for i in range(nrows) :
dataRow = dataFile.iloc[i1,1:10]
labelColor = (dataFile.iloc[i,10] - minRings) / (maxRings - minRings)
dataRow.plot (color=plot.cm.RdY1lBu (labelColor), alpha=0.5)

plot.xlabel ("Attribute")

plot.ylabel ("Score")

show ()
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[ 3-12]

from pylab import *
import pandas as pd
import matplotlib.pyplot as plot
filePath = ("c://dataTest.csv")
dataFile = pd.read csv(filePath,header=None, prefix="Vv")

summary = dataFlle.describe ()

corMat = DataFrame (dataFile.iloc[1l:20,1:20] .corr())

plot.pcolor (corMat)
plot.show ()
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print (corMat)
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[ 25 3-13)

from pylab import *

import pandas as pd

import matplotlib.pyplot as plot
filePath = ("c://rain.csv"™)

dataFile = pd.read csv(filePath)

summary = dataFile.describe ()

print (summary)

array = dataFile.iloc[:,1:13].values
boxplot (array)

plot.xlabel ("month")

plot.ylabel (("rain"))

show ()
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count
mean
std
min
25%
50%
15%
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count
mean
std
min
25%
50%
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max

count
mean
std
min
25%
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15%
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0

12.000000
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from pylab import *

import pandas as pd

import matplotlib.pyplot as plot
filePath = ("c://rain.csv™)

dataFile = pd.read csv(filePath)

summary = dataFile.describe ()
minRings = -1

maxRings = 99

nrows = 11

for i in range (nrows) :
dataRow = dataFile.iloc[1,1:13]
labelColor = (dataFile.iloc[i,12] - minRings) / (maxRings - minRings)

dataRow.plot (color=plot.cm.RdY1lBu (labelColor), alpha=0.5)
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plot.xlabel ("Attribute")
plot.ylabel ( ("Score"))

show ()
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from pylab import *

import pandas as pd

import matplotlib.pyplot as plot
filePath = ("c:// rain.csv")

dataFile = pd.read csv(filePath)

summary = dataFile.describe ()

corMat = DataFrame (dataFile.i1loc[1:20,1:20] .corxr())

plot.pcolor (corMat)
plot.show ()
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IS o
. . # coding=utf-8
GRS 4 : : : . . :
2. from _ future__ import print_function, absolute_import, unicode_literals
EhEE '
4. from gm.api import *
AEE D
6. def init{context):
AT T E 4 schedule(schedule_func=algo, date_rule="1d’', time_rule="14:58:88")
FMEIIESEEED ,

16. def algo{context):
A= 11 ¢ WO 200i0 ML IR TR
order_volume(symbol="'5HSE.588888", volume=288, side=OrderSide_Buy, order_type=0rd{
REE~ZER

EltR=l SaE= 15. if __name__ == '_ main__"
16 runistrategy_id="strategy_1', filename="main.py’, mode=MODE_BACKTEST, token="tokel
BRImETS ! backtest_start_time='2016-06-17 13:00:80', backtest_end time='2017-88-21 15:8{
FEEREFED
E i HEREE=S
ESHS
EEReEEE init, £/ schedule BETERNIERE
RIS : EEES, ASSnTRES
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NI UG 9 <5 2 im 2R AT (1IN TAE . A F 3 < A LBV S IR AL £ T, AT L
{8 Python IDE %% a5 EAT s A B AN St ,  JfE Rl 4l < 2 sm R I B A5 R . HERF (S H] IDE
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F4-9 FEIRUR

By “Hr g e, X EREA U2 AE R RIS, IR S AR T
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P RRE

A

i Python $RE

EFHEE(RTER)

HESE = (ERRR)

= e rERIEHESE (=5 E) from __futwre__ import primt_function, absolute_import
” from gm.apl import *

# MM LA init]e %
- I S def init{context):
M BHESHEERGHE) :

[strategy_id=
filename="'main g
mode=MODE_BACKTEST,

AP R (R

EIEEERIER(eaTReR)

{ElinR (B EIRE)
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# coding=utf-8

d EHEsFIER (=R 8 from __future__ import print_function, absolute_isport
R, : i . from gm.api import
??’*Tﬂ*\l.ﬁﬁﬁi:#ﬁﬁ{ﬁﬂ*ﬁg: def init(context):
B e S # HF14:50 ERYINTTalgoff &
?El ' schedula({schadule_func-algo, dats_rule-"daily', time_rule-'14:50:00')

FliEP I R (S RinR) gef algofcontext):
: ; Rl : 2R HAEHRTRE
order_volume(symbol=-'5SHSE. 608360" , volume=-208, side-1,
order_type=2, position_sffect=1, price=2)
DTUEE R IEFEESR)
= " e : EEREHENE
def on_backtest_finished{comtext, indicator):
print{indicator)
USRS
ok P if _name == '_main__':
run(strategy_ld='strategy_id’,

& 4-11 8% ID

MAEFERIRER R ID SEBUORIE T e RS — RVRIEA SR E, LR
“WH” I T RE, WE 4-12 iR,

4 el U B 288 kit QFEF ~ 83 omEg B ScEE e i1 E’_
@ EEEEE e, V) W OO & main.gy * - R ——
main.py aet ~.|||..L1-:.kll.,.,|.|l.-_-\L. L1CK AT P R (A ) _:
guotes tick[ 'quotes” ][@] r
j o, BRI | } f -1
positio_long = context.accoumt().positlion(symbol=Cont
REEE
L position_short = context.account().position(symbol=cq
print(gquotes[‘bid p*] wHER " jold i tsSel : maiEE
print{quotes| "ask_p° ]
1 el T
f not positio_long: i BEEE
price = quotes["bid p’ ENFEE R 8 AT B2
;:ll'i||1 { ° S |.|.| h Lo pr'1- gl
order_target_volume(symbol-context.symbol, volumi P i
position_side=PositionSide_ Lt
print( "CZCE.cFeel BRI BET1F")
price = quotes| ask_p
print( "S—{iif: ', price)
order_target_volume{symbol=context.symbol, volumi
position_side=PositionSide_Lt
print( ' CZCE.CFERl MBS 1T
t position_short
price = quotes[ ask_p'] 0
print( 'Se—fiif: ', price i e
order_target_volume{symbol-context.symbol, volumi \
position side=PositionSide 5t {'}
Q040 Ansconds 44,0
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by

(1) Hir “RBEHF9L” , GHECREEANRIEGRS S, W 4-13 s,

£ SIS (e RFE) Bt #5858 hizZE Q8 rmEl =0EE BB eoER ) e = Efesn ¥ STEN L '_J
F

E?l gF=E. Y W O O main.oy x m -

m _ future__ import print_function, absolute_import

Tirom E'ﬂ.api import *

def init(context):

schedule( schedule_func-algo, date_rule-"daily’, time_rule-"14:58:80")

def algo(context):

order_volume(symbol="5SHSE . 6080808° , volume=2088, side=1
order_type=2, position_effect=1, price=8

det on_backtest_finished(context, 1lndicator):
print {indicateor)

if name == "' main
run{strategy id="de7sfabz-32ad-11eB-bbda-fcaalafisied’,
filename="main.py’,
mode=MODE_BACKTEST,
token="bco6B64921565116548694983e734badt597adc 7d T,
backtest start rime='2016-86-17 13:88:08°",
backtest_end_time="2817-88-21 15:00:80')

Q040 A Seleck Python Enwironment fT1. 71 =4 UTFE LF  Python

L3

K 4-13 KIEGRE S

(2) ZWEZE D EH) IDE TAEX, B SEs A S AT B SO L B, A 5K
7%, WAL FEAT EAHY o0 il 0 SRS RE T 70 Bodids, Wi 4-14 Fhor.

< ER RS (ERRE) Rur imiE RiEE QFF ~ 251 D REE 3B SdAK 0 =mEE = Eiexm P EoEN il O [__J
c"!

U e N & & manpy X == mainpy x m -

main.py = I

— from _ future__ import print_function, absolute from _ future__ import print_function solute

ow gn.api import * 4 frow gm.api import

def init{context): def init(context]g

schedule{schedule func=algo, date rule= dai (schedule func=algo, date rule="dai

def algo{context): f algo(context):

1 order volume{symbol="5H5E.508888' , volume=2 1 order volume(symbol="5H5E.G08888"' , volume=2
order_type=2, position_effects= order_type=2, position_effect
def on_backtest_finished(context, indicator) def on_backtest_finished({context, indicator)
28 print(indicator) 28 print{indicator)
if _ _name__ == '__maln__": . if __name__ == "__mailn__":
2 run{strategy_id="d@75fab2-324d-11e8-bbda-fc 2 run{strategy id="dé75fab2-324d-11e8-béda-fc
filename="main.py’, - filename="main.py",
26 mode=HMODE_BACKTEST, 26 mode=MODE_BACKTEST,
token="bC@68640215651T65486048¢784badts 27 token="bco68649215651T65486048e784badts
28 backtest start_time="2816-86-17 13:88:8 28 backtest _start_time='2816-86-17 13:88:8
backtest_end_time='2817-88-21 15:80:08' backtest_end_time="2017-88-21 15:66:08'
]
- 2
.!;:;l:l
A

D0 L0 A Select Python Emvironment 71,01 =4 U8 IF

K] 4-14 IDE [BIJI4%%E 5
(3) REMBNGERZ G, i B Ry <RI ZE7 $2 40 v 6 51 mE S A B4 2 E0 47 18
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F4-15 wEEIESH

423 BFRBENER
B¢ Sl DU P25 <A I 4-16 R

o EREETse
FraE s b
A SHEES(ARTER) =1 il y = 14:04 ERT 1 R R
# E4EBNRRNHED(RE..  afed  2017-11-21 1641:38 SRR : 2018-01-10 17400:39 B - 1 ms R
# ERNES(EIER)001 SERESE) : 2018 0147358 BiFEE : 2018-03-26 18:40:3: EiE 1 B E
A ERIS(NEEE) SRS : 2018-03-19 142528 AR 14 B : 3 B BE
(E1Z REERIBIMA L IIRAE I E—RBIMGER#ITEEFIRR, Ais=0IBIN T THERIRE:
<
EnEtg e EIFEE BiirsE B-Em HSHE P ¥ EiE
2018-03-19 14:33:23 20156-06-17 2017-08-21 -17.16% 20.08% -1.12 & 0.53 2
2018-03-19 14:31:21 2016-06-17 2017-08-21 -17.16% 20,08% 1,12 o 0,548
2018-03-19 14:31:13 2016-06-17 2017-08-21 -17.16% 20.08% -1.12 ] 0.513%

el 5]
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s E
st [
BippERiA ©
B
|
0]
T

S NS N 14 [ I 45 2R 5T
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mES S THES ritEes Figsso SMER spenze maEmo HEkSo ESgEo Fesm Ternm BE @ s =)
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- e .
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mEs
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-20.00%
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. 60,0007 -
30,0005T
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2017-07-10 R |
EREES - -16.70% a0 ':IGI:I;T':',
Y300 ¢ 17.47% BRIt
SHES : -3,608.03n EREL
mHscA ;. 25020000 4,0007T
1 | 1 1 1 1 mHRH : 0.005¢ 30007
1 i | | | [ | | L i’
Il 10011 1A | aili
! ! | | I | il _— s 1
-1, 000
01-18 01-29 05-04 08-07  08-
2017 2017 20138 2017 20 -1.:‘:“-'.'
Lk

& 4-17  BEARIIISS R
Z U e 1 SRS B0 P BT O, B M. S5 0. KA. &
HfF oA H S nTdi B B “45 R R a0” BRI R R A, nfE 4-18
Fos .

{  ENATH : 2016-06-17 13:00:00 - 2017-08-21 15:00:00 | AESUES : ¥1.000,000.007% | WGserufd : 100.00% | Fakieds : 0.00% | M&ELH : 0.00% | WElA=.: ARGl | WE: ENER @R & 5
&
my e =L Rit2S BiiEes Bhemso SEES goeaso saEgo FEuEo ESwEo Fe

1,000,000.005C 828,420.017% -171,579.995% 0.005t -17.16% 5g7g9, -14.53% 2008% -0.72 112 289

B 4-18 {RAFEEIZE R

U, EEFWGE RN, e DOEE N3RS IDE fl%cdE Python J8 /&K B 170
W, XEFE THERNE, BN HHERE Python £ A IDE, |41 Pycharm.

424 f{EH PyCharm i#{T[E0

Al 222 4iid, PyCharm s&—Ff Python IDE, 773 — %45 n] LA O H] 7 £ 1£ M Python
BN REECEN TR, . EE . Project ‘EH.,. AAMHEB: . Fitdtn. B
e ool AREHl. kA, % IDE $24t 7 —2em g ahhe, DU TS Django HE
BRI Web FF K

Y 4 A S T b # {4 PyCharm AT =ALTI BRI TAE, A BiEd— 1
f# F PyCharm 317 [ 1) 45 5.

1. BE—N3hHY Python 3214

7 File ST 1L +E New Project, (E5 H S HL 1 £ HE Pure Python (4wifas < ERINIEFE
T 2% Python fiRA) , W 4-19 firas.
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Python E1£3Z 5 SE6%

— Location: | C:\Users\Administrator\PycharmProjects\untitied
€ Django
«_ Flask Interpreter: | # 3.5.2 at F:\Program Files\Python\python.exe .ﬁ

© Google App Enging
O Pyramid

B8 web2py 5
B Angular CLI

@D Angular)s

@ Foundation

£l HTMLS Boilerplate

& React Starter Kit

u Twatter Bootstrap

€} Web Starter Kit

K 4-19 ¥ — Python T2
47 untitled BEF DI H B, 41 E Ik $E New—File 8 & A, Wik 4-20 s,

file Edit View Navigate Code Refactor Run Jools VCS Window Help
[ untitled

r] =W
2% Cut

) Copy
Copy Path Ctrl+ShiftsC ¥ Python File
Copy as Plain Text % Jupyter Notebook

B 4-20 A —AHCH
NS4, it HelloQuant, W15 4-21 Fii s .

New Python file

Name: HelloQuant

Kind: | & Python file

B 4-21 REXFH4

2. NEEBHRiRTEHIREINESR
(£ “TRBSHEIC” VO O i SR, W 4-22 s

o6



SRS s ERs

2752 Python B

J . EEHIS(BTFR) A

ERMESS (E3ER)

EEHIR (2 EUF ) mENiGkE S5, Ul SESHWERN DT BE- = 32EERE-==5-El. AlETEi]REIE
SR AN S MUBNE—"bar, FofEE
d FEFFEEES {4 IR=h (BRI &) # coding=utf-B
e TR IR R O S from _ future__ import print_function, absolute_import
from gm.api import *
MU EES (B ER 8)
SRR ATl AW B AT def init[ccnnts-x't]:
T e e # X 150 ERNH{TaleoEH
schedule{schedule_func=algo, date_rule="daily', time_rule='14:58:8a8")
SRAEFRE S (B BUE R)
BRI E FaE iE s account def algo(context):

e # M3k 200 HAEIRTRT
order_volume{symbol="SH5E.R@E@888", volume=288, side=1,
order_type=2, position_effect=1, price=@)

TR e RN, accountZETHFid 8. + TERLHENEE
def on_backtest_finished(context, indicator):
print{indicataor)

SR (ETIR =)

Sabt = PR TR, AR RIREEL if __name__ == '__main__":
run{strategy_id="'strategy_id",

- filename="main.py"',

B (ERIRER) mode=MODE_BACKTEST,

o T 3 [ o e e M T — by = token="token_id",

TETEEN AR, TE R MR HE

backtest_start_time="2016-86-17 13:88:08°,
backtest_end_time="2817-88-21 15:00:288")

alphaitif (25 +H05E)

FIF R ERA G TR B e
E5EMER(RSR)

ST Salr i Rk e
SEFER(IRR)

T Fama—BE ot E B8

Bl 422 BrEE g
ZJRig MRS, XEEVOEFERES, v BN ST . e
AR RN 4-23 RIS -
B 4-23  #iE CEIERES

BEI FLy “ SRERGmAE 7 TR SRS T maE AL . X B A R 2 — N B SE AR 4R 1 [F
WAL, WA 4-24 Pios.

37



0O mainpy %
-

from  future  import print function, absolute import

from gm.api import *

- def init{context):

schedule(schedule func=algo, date rule="daily’, time rule="14:58:88")

- def algo(context):

= order_wolume(symbol="SHSE.&6808668" , volume=288, side=1,
order_type=2, position_effect=1, price=8)

- def on_backtest finished(context, indicator):
print{indicator

- if name == " main__ ":

= run{strategy id="36b85b5f-8fe6-11e8-a628-4dcedfb681747 ",
filename="main.py",
mode=MODE_BACKTEST,

token="eB978d765c4822e5a85fcaa73e8440865cf17b58b" ,
backtest start time="2016-86-17 13:88:880",
backtest end time="2817-88-21 15:86:88" )

B 424 G FEIE A

[ 4-1])

# coding=utf-8
from future import print function, absolute import

from gm.api import *

def init (context):
$ MK 14:50 EBHAT algo (£

schedule (schedule func=algo, date rule='daily', time rule='14:50:00")

def algo(context):
# W% 200 B RBRITIE
order volume (symbol='SHSE.e00000', wvolume=200, side=1,
order type=2, position effect=1, price=0)
¢ AR RAREWER
def on backtest finished(context, indicator):
print (indicator)
if name == ' main ':
run (strategy id='36b05bbf-8fe6-11e8-a628-4cedfbe81747"',
filename="main.py',
mode=MODE BACKTEST,
token="'e8978d765c4822e5a85fcaa’73e044065cf17b58b"',
backtest start time='2016-06-17 13:00:00",
backtest end time='2017-08-21 15:00:00")

A LURs DL EACRY B il 21 PyCharm IDE B A, 5 1E% B34 IDE —FF.

---------------------------------------------------------------------------------------------------------------------------------------------------------
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=5 5 s

5
«TalibE=RUEIRAFR »

TARE SR H A
AITH T4 | Numpy. pandas ULz Matplot 552 B F 1Y) Python ZXERIEH . HIRIXEL T

FREH W& dEp sk U E RN S, E2lTHARG Y, &/ EGIMEEE BT %

S 05 i nl N 2 )
Talib [FJf#]#K/2 Technical Analysis Library, 2 IHERTHEAT I S HE AR HTHER,

HKTFREEAR MBS . BEMNARHE A TA-Lib, N7 fE{Ef W, A& Talib 3548 TA-Lib.

Talib £ TEHERIN A

Talib B SCRIBENTAR A EE, 2 —FrLL Python JNEERHN)) V2 F T EAAL Z) Hhxt 4
S B EREAT o A R A . HOl I N B BR B S B R Ot 1 2 Rl EOR 73 R BOR 2 Fh AR
B, R 7 BB PR SRR TAE. il LU Z A At T v dd, HAban iy
B BN AE Zy R e st E3RAL, AN A AR T

51.1 {£F Talib 3B 3 H. 7 A. 15 B9%

S 5] ANEIHR, IR I 7 R SRR HEAT 26 S BR 22 3T

(1) #F Talib (ORI, B0 HEHORS AR RR, BTG 4 SR APT
A AR A T B, AR R

from gm.api import *
import numpy as np

import talib
gl N 20 Python FEEL, X gmapi & E=EEE: numpy & 2224
A, X TIRGHEIEEATAEE; Talib 2 AR ENARE, HTXEIEHT F DA,

(2) fERTIHT I8 e =AU E AR AR UL, S5 5 S AR B AT 815 2 2008 F X R Y



M 5 ad, T R APACAS R, set token &K FTGT R P S SRS AT IS S K IE LA AR5 A
Uifo history n pREH T 3RECAT 4 T B0 8] 77 41 N 25

set tDkE:I"_L ("**-k********-!r***-!r********************“}

data = history n(symbol="SZSE.3399006", frequency="1d",count=100,end time="2017-
12-31",fields="close"”,fill missing="last",adjust=ADJUST PREV,df=True)

(3) XPAREU R AT AL, XFANFR H BRI, P 2R S4EANE, Talib #2ft
AN 2T H AR, ARSI

close = np.asarray(data["close"].values)

(4) Wi 2&aiid, hstory n pREGEIS X EZ 5 df=True k15— pandas FERY[JIR[A]
fi. $EHX pandas [ [FME, JFiEid Numpy ¥ & AR .

ma3 = talib.MA(close, timeperiod = 3)

(5) Talib ) MA pREGETHE T EER L K%, BT A& timeperiod B [H] 4] 1]
A PATH A B T 201 2 F

[F7 5-1)

from gm.api import *
import talib

import numpy as np
set token ("9e02621e7fcf850731def2e8a9%delfdbd5b21ade™)

data = history n(symbol="SZSE.39900e", frequency="1d", count=100,end time="2017-
12-31",fields="close"”,fill missing="last",adjust=ADJUST PREV,df=True)

close = np.asarray(data["close"].values)

ma3 = talib.MA(close, timeperiod = 3)

print (ma3)

R AFTEPEE R 5-1 Fhaso

[ nan nan nan nan 1756.86557617
1763.07770996 1770.18171387 1782.60927734 1798.55507812 1814.4878418
1821.63481445 1824.90405273 1821.33994141 1813.80812988 1812.0©230957
1814.74545898 1818.08063965 1824.33354492 1835.06149902 1845.53588867
1853.69377441 1864.4079834 1877.25314941 1885.45383301 1889.45856934
1892.01005859 1891.87443848 1888.9895752 1886.76359863 1884.83579102
1884.52116699 1883.68361816 1884.53093262 1883.23439941 1881.39238281
1871.15620117 1862.98798828 1855.44274902 1851.83562012 1851.9470459
1861.190480527 1876.79086914 1886.11245117 1895.16286621 1906.98139648
1905.55100098 1897.45773926 1890.77932129 1883.30432129 1874.1322998

&l s-1 5 HEsFE
MATENG R T LUE R, A5 4 IEEEA A TR & E, EMHMAAZE, X
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£ IR AT AR, BREESEHER, HT nan AR —PEAARRE{E, GEAH]
Re I -
iX B NumPy $2it | AR ) R Zoo kT A2, ACRSan k.

ma3 = np.nan to num(ma3)

AR RiFE BTk .

X T A s FRE T, @il i B AN E R tmeperiod E B TE A 11X & .

MR R B EER, AN history n B, FEENE T HPNSEEE, Hdhz
¥ 2 — frequency & X7 B ZHL A bR (o] B JH BT 1 &, BB DFE 5-2) woa) BLIE I 3k
HUAS[F]HY) frequency X 7 A1) 18] #4715 B

[FEf 5-2)

from gm.api import *
import talib

import numpy as np
set token ("9e02621le7fcf850731def2eB8a9delfdbd5b2lade6™)

data =

history n(symbol="SZSE.399006", frequency="3600s",count=100,end time="2017-12-
31",fields="close",fill missing="last",adjust=ADJUST PREV,df=True)

close = np.asarray(data["close"].values)

mab = talib.MA(close, timeperiod = 5)

madS = np.nan to num(ma5)

print (mab)

IR timeperiod T LAYKHUR N a3 BedR . AT I IR £, HA R
T4 <147, AR LA FI gl PR WSS . TN i A0 7 M R {5 75 B
AR RO 60809 4 AT AR B, B ) 5L 7 B0 frequency PG

frequency="3600s"

|G

5.1.2 EMARITE

EMA [ SO BRI 5ER s, i EXPMA f8bs, 2 —FBmkists, ZUIEE
B I IR )12
EMA 230U

EMA=aXPricext+ (1—a) XPrice (N—1)

Hrh, o AFEIRE, —KRIUE 2/(N+1).
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[y 5-3)

from gm.api import *
import talib

import numpy as np

set token ("9el02621e7fcf850731def2e8a9%delfdbdSb2lade")
data = history n(symbol="SZSE.339006", frequency="1d",count=100,end time="2017-
12-31", fields="close",fill missing="last",adjust=ADJUST PREV,df=True)

close = np.asarray(data["close"].values)
ema = talib.EMA (close)
ema = np.nan to num(ema)

print (ema)

[EFE, EMA WHEZ&iHEEE
0 8. 458K 5-2 s

I]ﬂIl_tD_llllIll )I%" ;H‘:' t,ﬁ% f’kl HE {E_ y“j

[ 5 e 8. 8 @ e
%] e 8. (%] 8 e
a8 e e. e 8 5]
a. e. a. 8. 8. e
e. e. 9. 8. 9.

1833.86779378
1847.99902668
1848.7098%04

1865.44247514

1837.79904877
1846.87465966
1851.36332552
1866.55497@76

1840.54081251
1846.39599273
1855.62747495
1867.22828445

1843.98391785
1846.94739636
1858.59026103
1867.28830283

1845.76623124
1847.44976633
1861.260%6716
1866.98655465

52 WAFHETESER

HiLEBIXE e, A< a 29 4 0 {H (nan) . iIXH EMA R4
ST

def EMA (real, *args, **kwargs): # real signature unknown; NOTE: unreliably

restored from doc

T

EMA (real[, timeperiod=7?])
Exponential Moving Average (Overlap Studies)
Inputs:
real: (any ndarray)
Parameters:
timeperiod: 30
Outputs:
real

pass

] DUE R, ik B ] B AR v B R 30, WA R EE B, BillidE MACD 3% RSI
AR A ) TR] AR, DUaT DLGa e % i) 1a) J AR T 3 B TSRS AN EI 45 3. 1§ & 5T
W E YL .
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5.1.3 MACD BitHE

MACD FRATRECTIE N T34k, REftothiats e H—DEdEfEs, BT
FEELTIE5 e I

MACD IR SCANFE B I 2B AR R, B PR, 1B S A RIS 2 T
RS A n] BRI K AR, (B kB . 2 MACD MR W EE), 23K
MfE 5. 1 MACD MIEER 8, ZERMES. 55 MACD LUK AR, RastRiv)
oI 2 A R Bl I A i) 2 BR 4R g R, AR — Ml KEa B AR

[F)FF, Talib PR X NTEPRA AL bR 2L, ACRS LT
def MACD(real, *args, **kwargs): # real signature unknown; NOTE: unreliably

restored from doc

MACD (real [, fastperiod=?, slowperiod=?, signalperiod=7?])
Inputs:
real: (any ndarray)
Parameters:
fastperiod: 12
slowperiod: 26

signalperiod: 9

Outputs:
macd
macdsignal
macdhist
pass

X BEERAH—F MACD R, nILLESR], ERE0EAT, MACD KA ERIAE 557
120 264 9. IXEpRIEPGER (k12 B Bl SEs (f&ik 26 H) B3
BIE.

DX BEAE AN EME (RESE®RZL) HE “EH5ME” fKE. i “E23
5”7 (DIF) , BJ 12 H EMA (a7 26 0 EMA #fE. Kk, ERFZEREKAG, 12 O
EMA f£ 26 H EMA 2z . HEIFIEZE{E (4DIF) 2EKE K, kRZAEKAT, ZEHE
n[Eef (-DIF) , tHECKER. AT G R, 1Bl % BEE 48/ 3]— & PR,
ARIERITHRETES. MACD WREESH e “E8EH” 1 9 HBIFHME (9 H
EMA) .

MACD {8 FHACRS an F -
macd, signal, hist = talib.MACD(close, fastperiod=12, slowperiod=26,

signalperiod=9)

Xf T Hok [BME K, signal 5 hist 77 5% MACD WIZEGHBIE, A UAFE. 5%
AW
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(&7 5-4]

from gm.api import *
import talib
import numpy as np

set token ("9e02621e7fcf850731def2e8a%delfdbd5Sb2lade™)

data = history n(symbol="SZSE.3399006", frequency="1d", count=100,end time="2017-
12-31", fields="close",fill missing="last",adjust=ADJUST PREV,df=True)

close = np.asarray(data["close"].values)

macd, signal, hist = talib.MACD(close, fastperiod=12, slowperiod=26,
signalperiod=9)
macd = np.nan to num(macd)

print (macd)

2R 5-3 Fhz

|

&

Qo

[ e. e. a. a a. a. 8.
a. e. a. a. a. a. e.
a. a. a. a. a. a. a.
a. e. a. e. a. e. e.
a. e. a. a. a. 25.7819188

22.91714578 18.5%2448%96 14.659%92885 12.6472985%6 16.98968212
lo.40938772 11.78721449 14.80046144 15.78634621 16.254862
12.51637928 16.61667157 14.43464434 11.94457842 9.37585263

8.668700%6 9.481e8526 10.24979857 11.65833857 12.42620038
11.72964957 7.84244392 C.808403218 4.380055083 1.28588812
-2.4688435 -3.92195266 -4.32276983 -4.02322122 -2.28923884

8.37772325 2.9417e882 4.1428173% 2.756583s 2.44691842
-1.36848967 -2.27499697 -3.18178692 -4.14176998 -9.5211214%9
-14.59436889 -28.138435e4 -21.82265145 -22.85848575 -25.27961185
-23.995448% -23.26288752 -25.54896309 -24.9967V4712 -24.B6356266
-23.266088476 -19.7686T7B39 -1B.26258327 -16.28422296 -15.485668671
-15.51884573 -15.61336569 -14.10181762 -14.83561284 -13.23962222
-13.2944928% -15.863265968 -16.83692785 -17.78867982 -18.81998271
-18.87329326]

& 5-3 MACD itHE4 R

n] LLE B E b (A IEEATUE, H4E MACD it B, 24 MACD 1918 d 51728 B
RIEf i, SRR . TE H IEAZ R I i, 52X st re e

HIK, X1 MACD b 250w E, wHE e LEREES
macd, signal, hist = talib.MACD(close)

IXFEE A2 talibMACD [ERIAZEL, Wisd A ARk, Wl BLE & SUEH A
[7] FRY N [ ) 30 25 30 A7 1 2

macd, signal, hist = talib.MACD(close, fastperiod=x, slowperiod=y

signalperiod==z)

AR HH) xv vz 23 Rt R A .
A TR R, B2 A E BRI R K, RYE AR macd
i [AME AT PA3RAS — 20 A T B RE s R ECAE, i S I i et oz A PEARSEF mT DAAR D 6 b Rs H: g
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[ &)y 5-5)

from gm.api import *
import talib
import numpy as np

import matplotlib.pyplot as plt
set token ("9e02621e7fcf850731def2e8a%delfdbdbSbZ2lade™)

data = history n(symbol="SZSE.3399006", frequency="1d",count=100,end time="2017-
12-31", fields="close",fill missing="last",adjust=ADJUST PREV,df=True)

close = np.asarray(data["close"].values)
macd, signal, hist = talib.MACD(close)

macd = np.nan to num(macd)

plt.plot (macd, "r")
plt.show ()
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fEIX BLAR A2 MACD AE A FALI R N ARG SO K/ e NumPy SRt 1L I TH B A Ak
BEAH B HB) A R/

def diff(a, n=1, axis=-1):
HAEH A AN — 4R AT 22 EVEE, R B ARECZ TR N ZE{H
[ 5-6]

from gm.api import *
import talib
import numpy as np

import matplotlib.pyplot as plt

set token("9e02621e7fcf850731def2e8a9%delfdbdbb2lado™)

data = history n(symbol="SZSE.002310", frequency="1d",count=100,end time="2018-
12-31",fields="close"”,fill missing="last",adjust=ADJUST PREV,df=True)

close = np.asarray(data["close"].values)
macd, signal, hist = talib.MACD(close)

macd = np.nan to num(macd)

macd gradient = np.diff (macd)

print (macd gradient)

[F2)F 5-6) Bon 118 A diff s MACD 2E Bl 77, HERmE 5-5 .

[ e. %) 2] %) =) 9. 9.
e. %) ) %) =) Q. 9.
8. %) 2] %) <) 9. 9.
e. 9. 9. 9. 9. 9. 9.
8. 9 o) (%) 0.46324258 ©.02475937

©.02732835 0.01718792 0.01537402 -0.05402847 ©.000768214 -0.01386174
©.00679473 0.94603497 ©0.04035663 -0.00762896 ©.04261175 ©.02963671
©.02301946 0.082156882 ©.00596579 -0.83514447 -9.00947015 -0.05386237

A 5-5 MACD £ HiHHSE R
K 5-5 Bon T #rNE, XBEFEESE S-3 X HEE.

5.1.5 f{£H Talib LI E A ErEHIEIEFR

X B 96 FH 00 e M AR, 7 BRI FUER OB 52 AT IR, 3k BRI E A Talib
SIS B

1. SMA_CN RY=CI

def SMA CN(close, timeperiod)

return reduce (lambda x, y: ((timeperiod - 1) * x + y) / timeperiod, close)
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2. RSI_CN B9

def RSI CN(close, timeperiod):
diff = map(lambda x, yv: x - y, close[l:], close[:-1])
diffGt0 = map(lambda x: 0 if x < 0 else x, diff)
diffABS = map(lambda x: abs(x), diff)
diff = np.array(diff)
diffGt0 = np.array(diffGt0)
diffABS = np.array (diffABS)
diff = np.append(diff[0], diff)
diffGt0 = np.append(diffGt0[0], diffGtO0)
diffABS np.append (diffABS[0], diffABS)

rsi = map(lambda x: SMA CN(diffGtO[:x], timeperiod) / SMA CN(diffABS[:x],
timeperiod) * 100,
range (1, len(diffGt0) + 1))

return np.array(rsi)

3. KDJ_CN H9sCH

def KDJ CN(high, low, close, fastk period, slowk period, fastd period):
kValue, dValue = talib.STOCHF (high, low, close, fastk period,
fastd perijiod=1, fastd matype=0)
kValue = np.array(map (lambda x: SMA CN(kValue[:xX], slowk period), range(l,
len (kValue) + 1)))
dValue = np.array(map(lambda x: SMA CN(kValue[:x], fastd period), range(l,
len (kVvalue) + 1)))

JValue = 3 * kValue - 2 * dValue

func = lambda arr: np.array ([0 if x < 0 else (100 if x > 100 else x) for x

in arr])

kVvalue = func(kValue)
dvValue = func (dValue)
JValue = func (jValue)

return kValue, dValue, jValue

4. MACD_CN gysCig

def MACD CN(close, fastperiod = 12, slowperiod = 26, signalperiod = 9):
macdDIFF, macdDEA, macd = talib.MACDEXT (close, fastperiod=fastperiod,
fastmatype=1,slowperiod=slowperiod, slowmatype=1, signalperiod=signalperiod,

signalmatype=1)
macd = macd * 2

return macdDIFF, macdDEA, macd
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Talib 25t T ELEFEREL

51 Had r EeeshEHEES)FY . MACD 5, FRibZz 4F, Talib iS4l | —2
fl & A EIH LEAC AT I R, 2 3R 5-1.

Ky

it

< 5-1 Talib B R AR LEIR

IR BR 1 #

AD Chaikin A/D Line

ADOSC Chaikin A/D Oscillator

ADX Average Directional Movement Index
ADXR Average Directional Movement Index
APO Absolute Price Oscillator
AROON Aroon

AROONOSC Aroon Oscillator

ATR Average True Range
AVGPRICE Average Price

BBANDS Bollinger Bands

BETA Beta

BOP Balance Of Power

CCI Commodity Channel Index
CDL2CROWS Two Crows
CDL3BLACKCROWS Three Black Crows
CDL3INSIDE Three Inside Up/Down
CDL3LINESTRIKE Three-Line Strike
CDL3OUTSIDE Three Outside Up/Down
CDL3STARSINSOUTH Three Stars In The South
CDL3WHITESOLDIERS Three Advancing White Soldiers
CDLABANDONEDBABY Abandoned Baby
CDLADVANCEBLOCK Advance Block
CDLBELTHOLD Belt-hold

CDLBREAKAWAY Breakaway
CDLCLOSINGMARUBOZU Closing Marubozu




[BIFR R ##
CDLCONCEALBABYSWALL Concealing Baby Swallow
CDLCOUNTERATTACK Counterattack
CDLDARKCLOUDCOVER Dark Cloud Cover
CDLDOIJI Doji

CDLDOIJISTAR Doji Star
CDLDRAGONFLYDOJI Dragonfly Doji
CDLENGULFING Engulfing Pattern
CDLEVENINGDOJISTAR Evening Doji Star
CDLEVENINGSTAR Evening Star
CDLGAPSIDESIDEWHITE Up/Down-gap side-by-side white lines
CDLGRAVESTONEDOIJI Gravestone Doji
CDLHAMMER Hammer
CDLHANGINGMAN Hanging Man
CDLHARAMI Harami Pattern
CDLHARAMICROSS Harami Cross Pattern
CDLHIGHWAVE High-Wave Candle
CDLHIKKAKE Hikkake Pattern
CDLHIKKAKEMOD Modified Hikkake Pattern
CDLHOMINGPIGEON Homing Pigeon
CDLIDENTICAL3CROWS Identical Three Crows
CDLINNECK In-Neck Pattern
CDLINVERTEDHAMMER Inverted Hammer
CDLKICKING Kicking
CDLKICKINGBYLENGTH Kicking - bull/bear determined by the longer marubozu
CDLLADDERBOTTOM Ladder Bottom
CDLLONGLEGGEDDOIJI Long Legged Doji
CDLLONGLINE Long Line Candle
CDLMARUBOZU Marubozu
CDLMATCHINGLOW Matching Low
CDLMATHOLD Mat Hold
CDLMORNINGDOJISTAR Morning Doji Star
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BIFR R &

CDLMORNINGSTAR Morning Star

CDLONNECK On-Neck Pattern

CDLPIERCING Piercing Pattern
CDLRICKSHAWMAN Rickshaw Man
CDLRISEFALL3METHODS Rising/Falling Three Methods
CDLSEPARATINGLINES Separating Lines
CDLSHOOTINGSTAR Shooting Star

CDLSHORTLINE Short Line Candle
CDLSPINNINGTOP Spinning Top
CDLSTALLEDPATTERN Stalled Pattern
CDLSTICKSANDWICH Stick Sandwich

CDLTAKURI Takuri (Dragonfly Doji with very long lower shadow)
CDLTASUKIGAP Tasuki Gap

CDLTHRUSTING Thrusting Pattern

CDLTRISTAR Tristar Pattern
CDLUNIQUE3RIVER Unique 3 River
CDLUPSIDEGAP2CROWS Upside Gap Two Crows
CDLXSIDEGAP3METHODS Upside/Downside Gap Three Methods
CMO Chande Momentum Oscillator
CORREL Pearson's Correlation Coefficient (1)
DEMA Double Exponential Moving Average
DX Directional Movement Index

EMA Exponential Moving Average

HT DCPERIOD

Hilbert Transform - Dominant Cycle Period

HT DCPHASE Hilbert Transform - Dominant Cycle Phase
HT PHASOR Hilbert Transform - Phasor Components
HT SINE Hilbert Transform - SineWave

HT TRENDLINE

Hilbert Transform - Instantaneous Trendline

HT TRENDMODE

Hilbert Transform - Trend vs Cycle Mode

KAMA

Kaufinan Adaptive Moving Average

LINEARREG

Linear Regression
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IR

Bk e

LINEARREG ANGLE

Linear Regression Angle

LINEARREG INTERCEPT

Linear Regression Intercept

LINEARREG SLOPE

Linear Regression Slope

MA All Moving Average

MACD Moving Average Convergence/Divergence
MACDEXT MACD with controllable MA type

MACDFIX Moving Average Convergence/Divergence Fix 12/26
MAMA MESA Adaptive Moving Average

MAX Highest value over a specified period

MAXINDEX Index of highest value over a specified period
MEDPRICE Median Price

MFI Money Flow Index

MIDPOINT MidPoint over period

MIDPRICE Midpoint Price over period

MIN Lowest value over a specified period

MININDEX Index of lowest value over a specified period
MINMAX Lowest and highest values over a specified period
MINMAXINDEX Indexes of lowest and highest values over a specified period
MINUS DI Minus Directional Indicator

MINUS DM Minus Directional Movement

MOM Momentum

NATR Normalized Average True Range

OBV On Balance Volume

PLUS DI Plus Directional Indicator

PLUS DM Plus Directional Movement

PPO Percentage Price Oscillator

ROC Rate of change : ((price/prevPrice)-1)*100

ROCP Rate of change Percentage: (price-prevPrice)/prevPrice
ROCR Rate of change ratio: (price/prevPrice)

ROCR100 Rate of change ratio 100 scale: (price/prevPrice)*100
RSI Relative Strength Index

12




(4E3R)

fEIR Bk e

SAR Parabolic SAR

SAREXT Parabolic SAR - Extended

SMA Simple Moving Average

STDDEV Standard Deviation

STOCH Stochastic

STOCHF Stochastic Fast

STOCHRSI Stochastic Relative Strength Index
SUM Summation

T3 Triple Exponential Moving Average (T3)
TEMA Triple Exponential Moving Average
TRANGE True Range

TRIMA Triangular Moving Average

TRIX 1-day Rate-Of-Change (ROC) of a Triple Smooth EMA
TSF Time Series Forecast

TYPPRICE Typical Price

ULTOSC Ultimate Oscillator

VAR Variance

WCLPRICE Weighted Close Price

WILLR Williams' %R

WMA Weighted Moving Average

2% 5-1 IR 1 Talib MIREREL #& FRES X W AT M4

52.1 Talib @A REINTA

1.8 EHEE ADX F1RFRIRAZ S AD

AD (RFURKEZD) 2 Mg Efabs, PLEHIWER MRS ksgin g, M
H—BI BN ZIEF RN SR, @Y S5 ADX —&EMH, FIHZTER AN ES
5B EY, ADX B{EAGE S HB NI RET W . E2mAEEFE, ADX AL
fliy BRI

ADX 5 AD HpRET

def ADX(high, low, close, *args, **kwargs):
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def AD(high, low, close, volume):

nfLIEF], ADX EREE R M) high low. close ZEGHIIAH B XIS LKIAN, X
HI5.1 77 H) MACD 816k, wT DO A [B] (R B T8] R AT 50€ « 31X BLER WA timeperiod 4 14.

AD ABtEBEARE, W ER A/D RHEITTEILE, mE Y AD RHLT; L.
AD 5M& s Sl Mo Ese 5 S, BRESEHBEEN, T EHELH,

[fr 5-7]

from gm.api import *
import talib
import numpy as np

import matplotlib.pyplot as plt

set token("9e026Z21le7fcf850731def2e8a9% delfdbdbb2lade™)

data = history n(symbol="SZSE.002310", frequency="1d",count=100,end time="2017-
12-
31",fields="high, low, close, open,volume”,fill missing="last",adjust=ADJUST PREV

,df=True)
close = np.asarray(data["close"].values)
open = np.asarray (data["open"] .values)

high = np.asarray(data["high"] .values)
low = np.asarray(data["low"] .values)

volume = np.asarray(data["volume"].values) .astype (np.double)

adx = talib.ADX (high, low,close)
adx = np.nan_ to num(adx)

adx = adx/np.max (adx)

ad = talib.AD(high,low,close,volume)
ad = np.nan to num(ad)

ad = ad/np.max(ad) + 20

plt.plot(ad, "r",adx,"b")

plt.show()

[FEF7 5-7) W, BEFREL S NSRRI AR, 25 NumPy R HAEEL, X4
W EEHE #1174, AT ADX 5 AD R TiHE . &SRR UE 5-6 i
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1.0 ~

il

0.6 - ﬂ \J

0.4 1

0.2 1

0.0 1

6 Zb 4b ﬁb Bb 160
Kl 5-6 ADX 5 AD #iZk%i R
T A B AR, BB R R EAR, EiE BATHER.
2. ADOSC ( Chaikin A/D Oscillator Chaikin ) ES%gtx
ADOSC ¥ % 4 i sh s - S5 M ds 4T AT b, A0 737 o 3% S AR A . bR
QI

def ADOSC (high,

low, close, volume, *args, **kwargs):

3. ATR ( Average True Range , Y ESCRIE )
ATR F BRI KRG EE RN Kk, & —FRTEbRIF A Ge B3 S BRT #% E ) A H E 3
ke, 1 AR R PGS S IFERE

close, volume, *args, **kwargs):

def ADOSC (high, low,

4. OBV ( On Balance Volume , BEE# )

OBV i Gttt A &4z A HEM Iz g . e LR H A, FH RvHEH Bk
ERNAE, Al H R Fik, N3EH] OBV in EAHAZA &= A H OBV, &% HTE
Bl = Nk, WA OBV A H AC ENAR H OBV, e

def OBV (real, wvolume) :

A R R XS #i70 H  H BR AT W B, AR A DG pR B0 B2 B AT -

5.2.2 Talib E&FEAIRA
B T % IR ECZ Sh, Talib SEHRAE TREME (K D [EIRIRS %
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1. BAZ23 : CDL2CROWS

4 FR: Two Crows (PR 1548)

fgr: —H K 2z, & KRKM, B REITEEH, %= REBX&ITARETH,
LE AT — HSCE OIS, FURI O B 2k

P2 : def CDL2CROWS(open, high, low, close)

2. BA#EI3 . CDL3BLACKCROWS

##R: Three Black Crows (= H 4%3)

wgr: =H K Zpial, &2 =mMHAZ%, U ek HEarsdlpr, & H IR
£ EAR K &SR, it B k.

PR#L: def CD3BLACKCROWS(open, high, low, close)

3. BAEY23 : CDL3INSIDE

#%k:  Three Inside Up/Down ( =N #_ AN k)

Egr: =H K &isl, B E5+K K %, =Wl Lakoadl, K LA, =X
WO @ T2 — RIS R K &AeR — R K &N, fias ki Lk,

P2 : def CDL3INSIDE(open, high, low, close)

4. pAZENE . CDL3LINESTRIKE

##K:  Three-Line Strike ( =%£kF] )

war: HH K 2z, m=mPg, &FHWEratbm—H &, JFairEm— HSEiE
N, B H W&, WEOMK T3 —H IS, o B k.

P2 : def CDL3LINESTRIKE(open, high, low, close)

5. BAEY%3 . CDL3OUTSIDE

% %K: Three Outside Up/Down ( =#p3_ LKA 2R

fgr: =H K &, 5=/& EikA T EREeL, K L&y, HE58 0558 ZH0
K &AM, VA=A Bk, 23— H KA _H K ZLNHE, sk Eik.

BR%: def CDL3OUTSIDE (open, high, low, close)

6. BREYS . CDL3STARSINSOUTH

% #R: Three Stars In The South (Fg /5 =4)

fgr: =H K2, SREEMNR, =HK&EH, B -HAEKF2E, 05
FHHRPL K &BEDTHE-H, B=HLE FEEERES, B BAAR — HIRIEZ
N, TS Pk s, I BT

PR%L: def CDL3STARSINSOUTH(open, high, low, close)
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7. BREI23 : CDL3WHITESOLDIERS

% #K: Three Advancing White Soldiers ( =/~ fg)

wgr: =H K &30, =H K&EM, &HEdEn 2L e HEkilm&sbr, e —H
Sk EAEER, Fs A BT

P2 : def CDL3WHITESOLDIERS(open, high, low, close)

8. BAZY#5 : CDLABANDONEDBABY

Y %k: Abandoned Baby (F7%%)

wAr: =H K i, H_Horssks B2 O 5WEn#EL, &b S
RITHHZEARD , HonEaH sy, KAETE Mk, R Eik.

P2 : def CDLABANDONEDBABY (open, high, low, close, penetration=0)

9. BAEY#3 . CDLADVANCEBLOCK

Y %K: Advance Block (RECHHI)

wigr: =H K 268G, = HABPH, & HWE A tear—H &, JFairafaem— H A
AN, SEiR2eHE, bk,

K% : def CDLADVANCEBLOCK (open, high, low, close)

10. BRE%23 : CDLBELTHOLD

ZFK: Belt-Hold (#EfEHIZR)

Egr: P K &, TehEHET, B -HBA%, B IR asdRoy, B, W
trii e by, B g LK.

P21 : def CDLBELTHOLD(open, high, low, close)

11. BRE% | CDLBREAKAWAY

Y Fk: Breakaway (fiE5)

M. hH K &z, DAFEIHEBE G, TEEHF, B -HKHAZ%, 5= HEk7H
2, WEEFHITIGRE, HhHKMAZ, WEUrER — RWE 5 28 Z ROt 6], iR
i Eik

P2 : def CDLBREAKAWAY (open, high, low, close)

12. BRE%23 . CDLCLOSINGMARUBOZU

i FR: Closing Marubozu CNFEHRFZZE)

wjgre —H K Gz, PABRZONG], mARME IR, WS Taatr, finsg
HFFEE.

P2 : def CDLCLOSINGMARUBOZU(open, high, low, close)
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13. BR#43 : CDOLCONCEALBABYSWALL

#®k:  Concealing Baby Swallow (2% %)
fmifr: PUH K i, MRS, srmHA% e, F=HH&E. WS KT5

—H, HE=H2NEEL, HUHFRE & T — H im0, WK T — H sl b,
P~ B HES S 5
B #: def CDLCONCEALBABYSWALL (open, high, low, close)

14. BR#EI43 : CDLCOUNTERATTACK

#FR: Counterattack (JziiZg)
fgr: ZH KE&RI, 5rBEEk .
P2 def CDLCOUNTERATTACK (open, high, low, close)

15. BRE%23 : CDLDARKCLOUDCOVER

#%F: Dark Cloud Cover (& ZzETi)
fifr: —H K &8, F-HAKME, S0 NhEmTar—HE&&SMm, Wit T

—HSARFEILLS, foRFER T .
P2 : def CDLDARKCLOUDCOVER((open, high, low, close, penetration=0)

16. BRZY23 . CDLDOJI

R Doji ( +5)
BT —H K& R S AR
B #: def CDLDOIJI(open, high, low, close)

17. BAZE23 : CDLDOJISTAR

#FK: Doji Star (/)
Bgr: —H K &z, i S EAME, ETeE&ARRK, fnE S

J B
B #: def CDLDOJISTAR (open, high, low, close)

18. BR#E{43 : COLDRAGONFLYDOJI

% %K. Dragonfly Doji (I 7/T JE+5)
fgr: —H K &, JFjatrg—mEMR, ZEWE, i SiraitRE, s

H I Hs
BR#: def CDLDRAGONFLYDOIJI(open, high, low, close)

19. BRAZ23 : CDLENGULFING
#%%: Engulfing Pattern (FWtsiz()
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fgr: WH K S5, 772 ke e skfrlg, DL Lammontl, F—HANR%, %=

HoNFRZR, 55— H R EO AR e 28 — HOTF O A 2 N, (BAEESE A 1A

/)N,

B%#: def CDLENGULFING(open, high, low, close)
20. pRZE23 : CDLEVENINGDOJISTAR

% %K: Evening Doji Star (F-& &)
fgr: = H K&, BRSO EE, B2 HWERN AR AR, P D sed% .
BK#: def CDLEVENINGDOIJISTAR (open, high, low, close, penetration=0)

21. BRZ{#3 : CDLEVENINGSTAR

%K. Evening Star (/£ )

wAr: =H K &, SrEMKR, ETHESH, F—HRNMAZ%, = HUr R IRIER
FH=HANA%%, BT .

P2 : def CDLEVENINGSTAR(open, high, low, close, penetration=0)

22. pR#Ei23 . CDLGAPSIDESIDEWHITE

##%: Up/Down-gap side-by-side white lines ([q] I/ Fgk% I 41 PHZL)
fr: —H K &, ErbEHm Egkss, MEGEHE kT, B-H5E _HaME

IR, SR KEEAZ, MEHFFLEL.

P2 : def CDLGAPSIDESIDEWHITE(open, high, low, close)

23. BAEYE : CDLGRAVESTONEDOJI

Y FK: Gravestone Doji (1718 T +52)
fr: —H KSR, R SWEE R, Eddk, K hsk, Hnkalkf:.
BR#: def CDLGRAVESTONEDOII(open, high, low, close)

24. pRE2% : CDLHAMMER

#%F: Hammer (#Ek)
EiAr: —H K 2z, ScihisE, T hsgdk, TFsod KTSRKEMA:, AT MEbEds

JRHR, TR S

BR#: def CDLHAMMER (open, high, low, close)
25. BREY23 : CDLHANGINGMAN

#FK: Hanging Man (_FM4k)
Bifr: —H KZ&ER, RSO, AT ARG, onEad .

P2 : def CDLHANGINGMAN(open, high, low, close)
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26. ERE2a - CDLHARAMI

2 FK: Harami Pattern (BE1-%28)

Wgr: H K &, 2 KE TR, WEMKR, L2 kB0, £ Tk
Hp, H—H K &K, % HAR AN £ — H s iRiEZ N, A%, fings
[e¥%, Mefir BTt

B #: def CDLHARAMI(open, high, low, close)

27. ERE%a - CDLHARAMICROSS

% FR: Harami Cross Pattern (+5424%)

Wi ZH K&B, S5E7&E, HHE 0 KE&R T4, 87484, fis
HEaP .

PR%: def CDLHARAMICROSS(open, high, low, close)

28. BERZI25 : CDLHIGHWAVE

Y #K: High-Wave Candle (X /57R KZ%)

fir: = H K&, BAWNKR B/ ML SRSk, nsBSxik.
P2 : def CDLHIGHWAVE(open, high, low, close)

29. pR2I2S : CDLHIKKAKE

Y FR: Hikkake Pattern (e PiF)

B =H K &R, ST, B oHM&E— HREEEN, F=HWaEmn
m T AT, AR, BEgREE.

P2 : def CDLHIKKAKE(open, high, low, close)

30. pAZIEE : CDLHIKKAKEMOD

2 FR: Modified Hikkake Pattern ({Z1F &P

fisr: —H K Z&tiX, SFEPEERL, EF&E#S, F=HEk= "5 FEEHh, F=
HBk ST, PRI, B akss.

BR2: def CDLHIKKAKEMOD(open, high, low, close)

31. pAZI2E : CDLHOMINGPIGEON

¥ #k: Homing Pigeon (ZK#3)

Eifr: —H K2z, SEFF2R350, ARz —H K &gntelq, 5 - HigaElr &
K& ERE —HSAEZ N, HoRE&EH .

B #: def CDLHOMINGPIGEON(open, high, low, close)

80



32. BREY4% . CDLIDENTICAL3CROWS

4 %K. Identical Three Crows ( =fufif 2 49)

Fifre ZH K GHR, LEEHT, SOWANI%, KIEKSUI%S, 0IFRH%S T
—HW by, W R 2 H s AR, BoRbreg k.

P2 : def CDLIDENTICAL3CROWS(open, high, low, close)

33. BAEI23 : CDLINNECK

%K. In-Neck Pattern (F1NZE)

fgr: H K &, FEoEHe, B-HAKHZ, B HRBR, g &
T —HWEAr, FIZ, SURBOE, HURE FER4REE.

P2 : def CDLINNECK (open, high, low, close)

34. pAE23 . CDLINVERTEDHAMMER

Y %K: Inverted Hammer ({3|%8Ek)

Mg —H K 2, ERARIK, KENIUERN 2 f5LLE, T ML, £ FENEHIK
i, HREEH IR

P2 : def CDLINVERTEDHAMMER (open, high, low, close)

35. BAIEI23 : CDLKICKING

YiFr: Kicking (HEE)
B ZH K&, 50384k, PMH K 2N/, Bk, FAEBT RO,
B #: def CDLKICKING(open, high, low, close)

36. BRE7% : CDLKICKINGBYLENGTH
##K: Kicking - bull/bear determined by the longer marubozu ( FH#K SR 52 28 e 3 ) s T

M —H K&, S5MIEEFLL, BHCTREZ & TUE U s Ik .
BR#: def CDLKICKINGBYLENGTH(open, high, low, close)

37. BREY4% : CDLSTALLEDPATTERN

¥R Stalled Pattern ({FH1JEZZE)

mifr: =H K &, Lik&Hd, B0 KME%, 5=HIF8 Tar— 0o b
FPAZR, TiuRE kSR .

K%L : def CDLSTALLEDPATTERN (open, high, low, close)

r_‘_l__l.{

38. ER2Y2% : CDLSTICKSANDWICH
4 %K. Stick Sandwich (2 =75)
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. —=H K i, F—HAKHZL, & _HARLZ%, FaEthraTar— BWdEo, &
= HIr&ENr & Tarm Hssdr, Wi 55— Hid v E .
BR2: def CDLSTICKSANDWICH(open, high, low, close)

39. BAEI23 : CDLTAKURI

% %K. Takuri (Dragonfly Doji with very long lower shadow, &7K%)
migr: —H K&, REGHE-H7FHE, FREKEK.
BR#: def CDLTAKURI(open, high, low, close)

40. ERZI#3 : CDLTASUKIGAP

Y ¥K: Tasuki Gap (#k= I FHPFHZ)

Mt —H K &z, 70 LkA vk, ULEF B, arm HouPEZ, B HBks, F=
HoRuMHZR, Wit T, ErbEasRrs:.

P2 : def CDLTASUKIGAP(open, high, low, close)

41. A% : CDLTHRUSTING

% ®K: Thrusting Pattern (§gi A\)

Eigr: —H K &, 53 EZLEML, PREEHS, B-HAKAZL, 3 HITEEk
, WA ISR T AT — H SeiR b Ef, SH R LSRR, s BS et

PR % : def CDLTHRUSTING(open, high, low, close)

Hi

42. pREE - CDLTRISTAR

K. Trstar Pattern ( —=/&)

Mg =H K &, =715 H, B H7F0aiE a5 — HME =
H, s R

A% : def CDLTRISTAR (open, high, low, close)

43. pAEY3 . CDLUNIQUE3RIVER

#®R: Unique 3 River (AFFF—=JA[IR)

wr: =H K &, FeoaHd, F—-HAKAZ, 5 _Houdk, sR4OraHK,
F=HFEMMET R O, WP, B A m T8 Z I, s R, B
H 28l nl e OK

P2 : def CDLUNIQUE3RIVER (open, high, low, close)

44 . pREYE . CDLUPSIDEGAP2CROWS

i Fk: Upside Gap Two Crows ([r] EBEZ I R 249)
. =H K &, F-HANEZL, F_Hksblim T8 —Hmaih s, IRHE,
F=HHEETE O, WWH%k, S5FE—Hl)aasha.
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P2 : def CDLUPSIDEGAP2CROWS(open, high, low, close)

45. pREY2E . CDLXSIDEGAP3METHODS

Y F5: Upside/Downside Gap Three Methods (_FFt/ gk e =7%)

wr: o H K Zpial, PL BTk =088, EikiEasd, H—HAKMAZ%, F_HHN
FPAZ, B=H ABka L, S H VAL, Jravr SO Tarss 0 seidw, S hHAK
PAZ:, WO 15— Hdsd by, fisidr EJF

BR#: def CDLXSIDEGAP3METHODS(open, high, low, close)

I X R R

[F)y 5-8]

from gm.api import *
import talib
import numpy as np

import matplotlib.pyplot as plt
set token ("9e02621e7fcf850731def2e8a9%delfdbdbbZ2lade™)

data = history n(symbol="SZSE.339006", frequency="1d",count=100,end time="2018-
12—
31",fields="high, low,close, open,volume”,fill missing="last",adjust=ADJUST PREV

,df=True)
close = np.asarray(data["close"].values)
open = np.asarray (data["open"] .values)

high = np.asarray(data["high"] .values)
low = np.asarray(data["low"] .values)

volume = np.asarray(data["volume"].values) .astype (np.double)

cdlZ2crows = talib.CDLZCROWS (high, low,close,volume)

print (cdlZ2crows)

[FEy 5-8) Bor T XThniidedT 2 RYMEFEH & . YesRE, 2t 100, 134
AFFE R B 2 FE GRS, 2LL 0 Fin S .
2PN IR AIAIE 2 255 Talib B 7 XXHY .

schk : Talib £t T ERBMISCERE

Talib [ A& e Rh I H o ER BT, NI RESME. B4 GRe =



b B2 A9 n] DL 56 P = A 1) SR B 3 AT R A 56, AT K HH SRS 7 R S B ) I st S 2
(e UECT

5.3.1 R#E MACD Z{L[aN 2017 &2 F|FR

MACD 2 &g s s, — I dif {8 H 57048 9 1E B9 0 SE 4 b s 5 e st
B, T dif B i B2 A T Az L. @it Talib ) MACD 45 & &8 4282 n] DLk 31 3%
Iy O A SR AT M SE I F v e 1Y H Y

E R E90 & B A0 E A RO %, 8 & e AN B3 R 3272 7 v] DOk & 19 N &8 3647 ]
/[

1. BATRERAYIRK

def init (context):

context.symbol = "SZSE.300296"
context.frequency = "1d4d"
context.fields = "open,high, low,close"
context.volume = 200

schedule (schedule func=algo,date rule="1d",time rule="09:35:00")

init PR 2 IR 7 T a6 AR i, £ X Bk T HAR w6, MARMRS B d n] LUE
B, XHEIE context FIEHAL 1 HArACHS . B 18] J& BH DL A P 5 B2 B = 8L . o Jm il o
schedule pRIZSON [B1I A FHAT BRI o 1520, e85 1 RN 550925 LA AT T S0 )

el —r, bt RErh, wrBLESin— S8 A2 e AT W A6 TAE . Blin, L
g IR H R B RS ) B AR DU N inat BR 2P AT AL #E

2. FEFRE

(5] 00 555 % 1) SR AR SVA I T o ARFEAS ] 1 e b = i 6 % BN [R) 1 70 A B0 AT 4 o
3L o

AHEET, MACD 3L s (% Lt 2 3R BET— H ) MACD {8, 4H KT 0 ekt 4
B SR SEN, T 24 MACD /N T 0 I 4T sE H

P MACD {H, BoiZRIEG e b B rE, AXBEFHENESELTR
history n pRECHHUAET— BB (4] count K5 1 P 1) 24

now = context.now

last day = get previous trading date ("SZSE",now)

data =

history n(symbol=context.symbol, frequency=context.frequency,count=35,end time=

Nnow,

fields=context.fields,fill missing="last",adjust=ADJUST PREV,df=True)

R B F, B %L contextnow BR & 3k HU [l fir Be %4 R A fH , @ id
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get previous_ trading_date PREGREUHH R i3 E—AM22 % H g H .
history n pREER UL S 200 H A _E—AN28 5 H I G A JAEdE, IR Ll pandas % 20R [E]

open = np.asarray( (data["open"] .values))
high = np.asarray((data["high"] .values))
low = np.asarray((data["low"] .values))

close = np.asarray((data["close"] .values))

SRR #5200 NumPy FERLEAT HR A #, X Bl R A o< 8 7 1 5 VA SR IS
EHHIFA, AR PR
MACD fH#) i+l e A BRI ., B RA M Talib B R R BUE TR RIAT .

macd, , = talib.MACD(close)

macd = macd[-1]

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

X F ) MACD HEI 92 3 AP, RBFERES AT, T macd-1]45 89 £ 7% |
TR B FI S — MO, BUARAE E—/NX B F B MACD #4714 =

*
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------

FIWT MACD {HRITEOL, AR & B E R AT KSE, HImkun b

if macd > 0O:

order volume (symbol=context.symbol, volume=context.volume,
side=PositionSide Long,

order type=OrderType Market, position effect=PositionEffect Open)
print ("3kA")

elif macd < O:

order volume (symbol=context.symbol, volume=context.volume,
side=PositionSide Short,

order type=OrderType Market, position effect=PositionEffect Close)
print (!Ti&'ﬂ}

3. EHERNEE
F vk FEXTK {5 S . Python fCRIH AR, PATHIZRAL., EIEEfR]. BB 0T
WE. fCRSE .

if name == " main :

(W

run (

strategy_id:f******************r,

filename="MACD AFEKE].py',

mode=MODE BACKTEST,
token="'9e02621e7fcf850731def2e8a9%del fdbdbb2lade’,
backtest start time='2017-01-01 09:00:00"',
backtest end time='2017-12-31 15:00:00",

backtest initial cash=20000,
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backtest adjust=ADJUST PREV
)

fEF A E RS e 1 voE, XEON TRE, ERIEIN 2 .
[(Fiy 5-9]

from gm.api import *
import numpy as np
import talib

def init (context):

context.symbol = "SZSE.300296e"
context.frequency = "1d4d"
context.fields = "open,high, low,close"
context.volume = 200

schedule (schedule func=algo,date rule="1d",time rule="09:35:00")
def algo(context):

now = context.now

last day = get previous trading date ("SZSE",now)
data = history n(symbol=context.symbol, frequency=context. frequency, count=35,
end time=now, fields=context.fields,fill missing="last",adjust=ADJUST PREV,df=T

rue)

open = np.asarray((data["open"] .values))
high = np.asarray((data["high"] .values))
low = np.asarray((data["low"] .values))
close = np.asarray( (data["close"].values))
macd, , = talib.MACD(close)
macd = macd[-1]

if macd > O:
order volume (symbol=context.symbol, wvolume=context.volume,
side=PositionSide Long,
order type=OrderType Market,
position effect=PositionEffect Open)
print ("SkA")
elif macd < O:
print ("SEH")
order volume (symbol=context.symbol, volume=context.volume,
side=PositionSide Short,
order type=OrderType Market,
position effect=PositionEffect Close)

if name == " main

run (

strategy_idzf****************|I

filename="MACD A &K E .py',
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mode=MODE BACKTEST,
token='9e02621e7fcf850731def2eBa%del fdbdbbZlade’,
backtest start time='2017-01-01 09:00:00",
backtest end time='2017-12-31 15:00:00",

backtest initial cash=20000,

backtest adjust=ADJUST PREV

)

[F2)7 5-9) et~ T RKEEHIB T, GEaMesEme] LLe8mER|ZE R, W
P 5-7 s

[ERad e B -84 St R EE

2018-01-09 15:40:34 2017-01-01 2017-12-31 15.05% 13.91%
BRH: ElRiFE £ 22 & B
0.65 o 24 Dot m

B 5-7  [EldEs 3

MEYE ErTPUES], {EHI MACD & %) 58S, Se#ERAN 15.05%, ik =
209 14%, HELLEN 0.65.

XFEAE K, XAEEATDAER, (B2 E MR REAE., M0 M 1EE o] bt &
B, XEAEAE G E T2 MR IX L A ) 2R 0 .

M 5-8 XF EEAx B Bk e T LAE 2, X8 MACD 347 (1) 355 32 51 8% SC bR _E AN gk 21 B
AIRPIPFEACTRTE, X AR .

TS i EiHES i i Wit e = E{hITE B E FIGH:S WEE il TR JE @ =
G Lz

20000000 23010807 3,010.800m 0000 15.05% 16.32%, 15.18% 13.91% 109 .65 18 18 55.56

&

T

M)
‘v\w%

M =5z 'Vﬂ =r
L Y TN At M

Al IIJ"lll S— ||.L|HI, ul frt T — ""‘I'TJI'| l,J1|.L.HJ LJ[I.IL,[_ l||] |.I|r‘r_.ILVL..1 e

01-02 01-29 05-04 08-07 11-10 12-29

=F R R o TES

] 5-8 MACD A 5 & E kgt b
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4. BRFEEEL

BE 288 FH MACD FyEHUS )[R e g A, A0 m 75 20 BE E i SR B A TR 1

(e 00 5 s ) A% O e BVA AR R, AR RIIACRS s /2 MACD AE 9 3% 32 4 1 5
bro BRULZ A, Talib 384G HoAth—Se 57 o8 %500 T35 Bh R0 A 52

RSI CAHXT3RG9FE %) 2l it b — B 3 P i ~1 359 e i ok 25O S 350 Ao i ik 80K 0 i il
Py gk A B A AL Ay, MR Ak 3t 3. RSI J24F 1978 4E 6 J B Wells Wider £
H I —Fh B AR Fa A, e R e AN B 2R S SO i3 L e S mExt b, KA i i 52
Pk N ERAS B 58 55 HEAN A% AR R A2 3] 5 [

— R ESE E R RE Y RSI &1 70 B, B Zal DAgE A %, AscH g, 24 RSI
fiKT 30 i, MeZEnl AR HESE, =2 SRR %. Z 0 AR 0T.

rsi = talib.RSI (close)
rsi = rsi[—-1]
if rsi < 30:
order volume (symbol=context.symbol, volume=context.volume,
side=PositionSide Long,
order type=OrderType Market,
position effect=PositionEffect Open)
print ("3EA")
elif rsi > 70:
print ("SEii")
order volume (symbol=context.symbol, volume=context.volume,
side=PositionSide Short,
order type=OrderType Market,

position effect=PositionEffect Close)
J#d Talib v15 RSIE, FH0HASE B AT SESL4 5
[#)7 5-10]

from gm.api import *
import numpy as np
import talib

def init (context):

context.symbol = "SZSE.300296e"
context.frequency = "14"
context.fields = "open,high, low,close"
context.volume = 200

schedule (schedule func=algo, date rule="1d", time rule="09:35:00")
def algo(context):
now = context.now

last day = get previous trading date("SZSE"™, now)
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data = history n(symbol=context.symbol, frequency=context.frequency,
count=35,

end time=now, fields=context.fields, fill missing="last",

adjust=ADJUST PREV, df=True)

open = np.asarray((data["open"] .values))
high = np.asarray((data["high"] .values))
low = np.asarray((data["low"] .values))

close = np.asarray((data["close"].values))

rsi = talib.RSI (close)

rsi = rsi[—1]

if rsi < 30:
order volume (symbol=context.symbol, volume=context.volume,
side=PositionSide Long,
order type=OrderType Market,
position effect=PositionEffect Open)
print ("3KA")
elif rsi > 70:
print ("SEH™)
order volume (symbol=context.symbol, volume=context.volume,
side=PositionSide Short,
order type=OrderType Market,
position effect=PositionEffect Close)

if name == " main

run (
strategy 1d="f53dcdca-dcZ23-11e7-a391-902b3463cafl’,
filename="'RST EEllE
mode=MODE BACKTEST,
token="'9e02621e7fcf850731def2e8a%del fdbdbb2lade’,
backtest start time='2017-01-01 09:00:00",
backtest end time='2017-12-31 15:00:00",
backtest initial cash=20000,
backtest adjust=ADJUST PREV

)
HemmiztT e e G, mAS R E 5-9 fhrx.

Z018-01-0% 25545 200 7-01-01 2017-12-31 20,72 11.26% 1.36 u ¥ BE0F

& 5-0 [BEINSEHR



A PLEF], @it RSI WIfER, FEEREG TR KRG, WamFEh 15.05% 7 3

20.72%, B LR M ETFR) 1.36 24, W 5-10 .

RHES RitFisw Rtz Ei=E e B Flab= HaEtE e T Ex @ B
=)
20,000.007T 24,144 007 4144 007 0003 207 2% 16,324, 20.89% 11.26% 186 1.36 5 5 100.00%
) i
RS I
- ea=s P ;"M/\ 1
& =o= : _ A Jﬁ” YAy .
o e f~ _W\"'.\““J\'\,-‘"A r -
“/\PI II| |'A"\a-""j(-L _\/h\-\ |'"-'‘J_"-\"/wvn’"..«V‘/ﬁ/\J
= o I"' JHl U—"'n)/l
P el VNN N
3E " T I N A
— fi[TF
”nl o |]| 1 | I b ||| |||| | | |I|I
T | | | I | I |I | U r T
05-04

A 5-10 RSI ENS5EEEKIEX

1115 IR S bk i 6 KR, BRI | MACD B e =R, (B AEXT 15X MAR 1 Y
i RIFRA e R KL, XAPDFRREH S AR R e . E TR AR
HIRZ, B 7 HESAROEES, GBS RS HE S8, B KL BRE RETE, B R

el LB AT 56 ke

5.3.2 BMBVUETISEE R ARFKESFIE

B SR ARAGE S LA KBS E R BER T R B E RN MR EE N E, s

A m] AR RN E B SR AR R AE 35 LA R 3

MR IEFRE] BOLL f8br, HIE W 4F5/2 Bollinger Bands. Afi#hZk 2061 bk S 4 0
&, A GE e R I (b o 22 DA R A5 X 1), AT fR o S 0 10 9 80 3 Bl R oK ke

o FIHEAT B B0 1% 2R AR AL, DT AR AT .

FEMRwEAEE, BERORNMNAEN . it MzZsw (MIKE) fabs—FE T
B TR AR, B ERRAT R BRI DX 2 N, 3 2 m R IX R 96 7 BE 35 I O 5 3 e B 1 R0

A, BT KRR BEIORIS , AR ARXAZ 9, KRR AR /NGB, IR X AZ %
[Ffr 5-11]

from gm.api import *

import numpy as np

import talib

import matplotlib.pyplot as plt

set token("9e026Z21le7fcf850731def2e8a9% delfdbdbb2lade™)

90



symbol = "SZSE.002129"

frequency = "3600" + "s"
end time = "2017-12-31"
fields = "open,high,low,close, volume"

last day = get previous trading date ("SZSE",end time)

data = history n(symbol=symbol, frequency=frequency,count=100,end time=end time,
fields=fields,fill missing="last",adjust=ADJUST PREV,df=True)

open = np.asarray( (data["open"] .values))

high = np.asarray((data["high"] .values))

low = np.asarray((data["low"] .values))
close = np.asarray((data["close"] .values))
volume = np.asarray((data["volume"] .values)) .astype (np.double)

upperband, middleband, lowerband = talib.BBANDS (close)

plt.plot (upperband, "r",close, "b——", lowerband, "r")
plt.show()

talib. BBANDS R %72 Talib it BN L H e, HiRFEME 7 AL Ep R
B, @IS matplotlib FE 49 ] AR J7 (E HUE45 B AT B E R, WK 5-11 .

14 4

13

12 A

11 A

10 4

B 5-11 I AR ARG B R SR 7E %5 LA KB 3

BR 1A A E AN, AR EGE AT LU TSR SE A RCE, St T X AN s X T
), BUSRHRPH 7%, WA RE s, AT SE M ERAE. AR T IX AN sl X 6], BIVER A S 4
2o, W BB AR, AT EA
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PATREZ BRI NIE SR SR i

MR YRR BEAT U A A OB B — R v, BT LA [R) 1) 28 53 FiF (1) e 788 A ok )
Wi SE NS SEH S, ARG R W i — 8 52 81 A8 5 TRl .

RBE T 5.1 R Al STAN R [R] X 2R Ak, I8 T2 AR E S o i s
TR .

K 5-12 2 (EY &4 2005 FEVFHRER D RGMHEA TN, REER A8 5 R g
EAE I AR AL 0L, HEA AR AE L.

PUE L SR AERESTIIE, MRS GEA IR — O O K AR BRI 7, R E R
—IKAERN A RIS S 4%, PUBLR e S K2 AR S e K 2R 2 0] B ROk AL, M5uE
LRHANL G, IR a] AIEE A 2k B SR AL e, #8052

FEXN+ELZBEZANBTHEN

1993 1997 2001 2005
] Black or White Aberration Abermation Abemation
2 Culler Cumrency CatScan | Basis I Basis I
3 DCS-ll Combeo Advantage DCE-l Checkmate
4 Dollor Trader Culler Cumrency Dollor Trader Dolicr Trader
5 Pilot Trader DCsHI Dynamic BreakOut Golden SX
6 QuadLevellrend Dollar Trader Golden $X R-Brecker
7 Time Trend Il GrandCayman GrandCayman R-Meso
8 Ultimate I R-Breaker R-Breqker ReadyietGo
9 Volpat Time Trend |iI SIC 5&P Daylrade  STC 3&P DayTrade
0  Wilder's Volatility Universal LT TrendChannel TrendChannel

B 5-12 BERZ 5 FERHATES

54.1 Dual Thrust g

Dual Thrust &% DT, #& Michael Chalek £+ 80 FEALTF & 1), =4 TOP10 28 5 R4 H 1)
—, BT HEXE R S R %, LA HFERD g — @& b pl e H g e E R,
WA 5-13 s . A SR8 B FM 2, R FEIE-F 2% .

NEHgSRES I oF BT High
HH-LC
NB CloselIRE B AT HC - . KL
: HC-LL :
NECImEm&fE{ﬂLC ’ - HFEﬁ_ﬁfﬁLG\V sk

NB Low BIRERAT LL

Range = Max ( HH-LC , HC-LL) Range =H-L
BAiHE L. FFELDr + K1*Range BAHIE LS. FEb: + K*Range
BAHE T FFE4: - k2*Range BAfE T3h: T4 - k*Range

Dual Thrust Open Range Break

] 5-13 Dual Thrust [/~
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Dual Thrust 7£ /230 _EAUE G 1 X 8] 288 800 AN [F] 2 Ab 3= EAR T AL P 5 18 -

(1) Dual Thrust £ Range B E b, FEXTAEPIFRI G ATEE T KRB 4 DML, f£75
— N AN Y Range AT A2, T CLE T H M &35 IR ES .

(2) Dual Thrust X AR EFBIEERE T AR ESAM I, XREEIIAHNTZS
. K1 ATK2., 4 KI<K2 b, SERAHNAE S8k 2 KI>K2 B, 2 G2 ) # ik 7

K, B 2 N RAEE R ZR RS, — D71l A% st R i =8, 5 —
J7TH AT AR YE B 26t B AW, N A KRR R EARIRRRA T, BrEtEths) 5% Kl
K2 [F1H .

BRI . X BT EERENZ, TS B H IRt AT i ET, R e R LA
=N 7 H T 2 o s Je R kAT WS B 3 dis
today = context.now
last day = get previous trading date ("SZSE", today)
data=history n(symbol=context.symbol, frequency=context.frequency, count=context

.count,end time=today, fields=context.fields,fill missing="last",adjust=ADJUST
PREV, df=True)

 EACRS L, context.symbol £ init BRELF X ARIEEAT 1 HIGALERIE, T LLE R,
T RNZEEAMEH 1 context ILZHIEIL, XFFAIRILFAL 2 v ELEESAS B AR U] 45
W TS WA . )5 Lh pandas G EdE IR [F]

112 Dual Thrust 4% 05847
high = np.asarray((data["high"] .values))

low = np.asarray((data["low"] .values))

close = np.asarray((data["close"] .values))

hh = np.max (high)

hc = np.max(close)

lc = np.min(close)

11 = np.min(low)
HARR

(D ARAENEH WA TS PAME: SR - v A -l i . 2 5 BUX P E A
REIARAS, bl k{H 0.7. 45 RAR 0K AE.

(2) 5 H B U B ERE PR, R “IF bk fE5” 5 b SE
2, EEUT R RO E” IS B

range = np.max([hh-hc,1lc—-11])

data now = current (symbols=context.symbol) [0]

data now open = data now["open"]
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data now price = data now["price"]

range up price = data now open + context.kl * range
if (data now price > range up price):
order target percent (symbol=context.symbol, percent=0.75,
position side=PositionSide Long, order type=OrderType Market, price=0)
context.flag = 0
i1f (context.flag == context.flag check):
order target percent (symbol=context.symbol, percent=0,
position side=PositionSide Long, order type=OrderType Market, price=0)
context.flag = 100
context.flag += 1

ET S B, range #R#E Dual Thrust 515 E 1 X 6], Z 5[ range up price Xf 4 H
DX RN A% 34T AR, B 7 BRMEAN RS . ARSI, TR KT RN S,
PAT ENEEAE; IR D T RE NS, BATSZHERE.

[ 5-12)

from gm.api import *
import numpy as np
import talib

def init (context):

context.symbol = "SHSE.600000™ # sys.argv[l]
context.frequency = "1d4d"

context.fields = "open,high, low,close,volume"”
context.count = 25

context.kl = 0.7

schedule (schedule func=algo,date rule="1d",time rule="09:30:00")
context.flag = 100
context.flag check = 2 # int (sys.argv[5])

def algo(context):

today = context.now
last day = get previous trading date ("SZSE", today)

data = history n(symbol=context.symbol, frequency=context.frequency,
count=context.count,
end time=last day, fields=context.fields,
fill missing="last", adjust=ADJUST PREV, df=True)
high = np.asarray((data["high"] .values))
low = np.asarray((data["low"] .values))
close = np.asarray((data["close"].values))

hh = np.max (high)
hc = np.max(close)
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lc = np.min(close)
11 = np.min (low)

range = np.max([hh-hc,1c-11])
data now = current (symbols=context.symbol) [0]

data now open = data now["open"]
data now price = data now["price"]
range up price = data now open + context.kl * range

if (data now price > range up price):
order target percent (symbol=context.symbol, percent=0.75,
position side=PositionSide Long, order type=0rderType Market, price=0)
context.flag = 0
if (data now price < range up price):
order target percent (symbol=context.symbol, percent=0,
position side=PositionSide Long,order type=0rderType Market, price=0)

Ll nm .

if name == main
run (

strategy 1d='c0B8eed5a-00c2-11e8-9308-902b3463cafl’,
filename="'Dual Thrust.py',
mode=MODE BACKTEST,
tDken:“”-ﬁr***-ﬁr-ﬁr***-!r**'!r:'r-!r*******************“"r
backtest start time='2017-01-01 09:00:00",
backtest end time='2017-12-31 15:00:00",
backtest initial cash=20000,
backtest adjust=ADJUST PREV

)
IR 2B ) 25 i 5-14 P

[RiEdRl 2 2017-01-01 D9:00:00 - 2007-12-311 15:00:00 REfDE S ¢+ 920,000,000 BRI : 10000

'y TR | Ul0% w PR, | AV 2T O X
I I - - . [ . K3l g . " . . . B . —_— - N _— il
REfHE = =i RitE=S RS T = = FHAT RS oAl FHHE & THERAL FEi ik G

L

20,000,000 20,313.98n 31398 .00 1.57% 20609 1.58% 10.11% 0.16 0.13 2

- MRS
o At

B === 4 75.00%
=T
- P _’,’/——--—_’jf\/-{ \\"MW et
R o
15.00%

Bl =0T

s _J»N""“——"“——““'—-— —

= o =]
A J oA

Hl

-1 00T
07-01 08-07 11-10 2-29
17 2017 017 2017

i

& 5-14 Dual Thrust [5]{l| %5 5

MBI B BRI BAE 2, Dual Thrust £ [RHES R IFANE, MG 5 S 4015 1 70 #hrK

95




A (WA 5-15) , FEEZHIFERREEUY, i SR EoL 2, RIiE sl A e Weas
ARG =)0 77 B2 LUK

il FREES A B
Ii.lll oo e TR
| l.., | 1340 SHSEG00000 RERT
L- L L 5990 i
i sl | n " l'jl']_‘r Wi I.l-. I T M L 12.00 —
L |t Fy ", &f L Y 2017-11-22 35/ AR

il Tl 1.' g T o ekl Ut

J el ﬂ.l* i — & BiFt
o '-I"""II - s oo

B HH

Il'l.Ll "!|I‘I 12.00 e

1 Lo
|
o
faadis) o) e Fili briia] B s [ aed e Pl s

2017-01-03 083000 SHSEG00000 - LS ST e T 1200 e 1 1237
g I 7] 12.47
2017-01-26 e300 SHSEAQ000D - FEST BE S 12,77
2017-02-10 08:-30:00 SHEEG00000 - ST 2 i 2 2hE 2z 12.82
..... e oF R 12.82
| 0300 E.é I oNTE i 2 £ & 12,81
- 7 i S 12.18
2017-11-17 083000 SHSE.A00000 - kST EF ] 43 = 1270
20017-11-22 (30000 SHEEG0O000 - MERTT T T = 13,24

E 5-15 Dual Thrust FF& 547

BB AR 2, Bl N — S5 T B A SR (gt ks s e A A B 51 D
BATER . BT, BHRLL 30% 600016, HARE EHLH 30 7080 MAS>MA10 5t
SRS, 02 H B FHLH 30 708k A I MAS<MA10 532 H i 5R

5.4.2 Dynamic Breakout Il &

Dynamic Breakout II & /Z —MzIES HiGMN K. PiEsABHIENEKE, 512X F HR
S SR KR T 4w PR B AT R .

% 4 [P B0 38 26k HH T8 € LL S O k& ZZE R VE R B0E ) B BIE ., Wmeb$m
BBANDS R, it [ e KA X TRl b e 22 v SR e PUE ) B R BME . X T,
LIRS — M Re it E A B *HEMM@ﬂEmﬁ@ﬂm,M%ﬁﬁEwkﬂ %A
BB HERTEN F2RIAMT, B9 T AGMEISAERIE R E . (B2 RFEX [
KEAUﬁhaL$@@ﬁﬁﬁﬁﬂﬁﬁﬁ%%

HEBRAAHER T T, REXEEERESESESHIREZ . —DERERIERTT
A XEEESER 8L, FHESHMEALLME. mmﬂﬁﬁﬁﬁﬁﬂﬁTmm
LT — 1, T ERE SE AR 5 RO B AT VRSB, A 2 A A [
& Z R T SR T IR E .

Dynamic Breakout IT W& 2 K H 2175 B &SI 777k, A3 3% ik sh AF 9 i & 1 bx
. EEGRERKMTST, EahFRBRMRER, FEEMRAEXEE, AR
RE B ESESES, MABRRE ST, W EBNHENESR, EhERSHA
N, DRI D SR A X TH] E, 1515 5 I H LB
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Dynamic Breakout 1T 5 B F 2 1) 2 K ) B HH . XD R T E 7 (T
(D) FE A HPIbRAEZ .

(2) tHE E— D5 0 bsiEZE

(3) REAIK

(todayVolatility — yesterDayVolatility)
todayVolatility
B H EB T 70 s FE R0, WER IR K 10%,  WUFERAE X (8] ) ZZH5 10 10%.
117 40 S i I s B /> 10%, At KA X 6] () Z BB B 2D 10%.
(NNELIIF

todayVolatility = np.std(close)

deltaVolatility =

yesterDayVolatility = np.std(close[:-1])
deltavolatility = (todayVolatility - yesterDayVolatility) / todayVolatility

lookBackDays = np.round(lookBackDays * (1 + deltaVolatility))
lookBackDays = np.min ([lookBackDays, context.ceilingAmt])
lookBackDays = np.max([lookBackDays,context.floorAmt])

H [ todayVolatility Hl yesterDayVolatility s& 24 H il £ — N3 5 H ) ks 22,
deltaVolatility FH T 115 AT s34, lookBackDays M AH T 1HE KAFEX 8], HRIEASERshH
RS A

context.ceilingAmt 1 context.floorAmt »& A A€ FRFEX [H] R, R4 A i) ZdiE A
AR, —REEEE N 60, MIKEREN 20 B AGIE.

BT RFETRHAE, 2 E— HAQSEE A X A EPUS SEN, iR AT T DX TR U )

[ 25 5-13)

from gm.api import *
import numpy as np
import talib

def init (context):

context.symbol = "SZSE.300296"
context.frequency = "1d4d"
context.fields = "open,high, low,close,volume"

context.ceilingAmt = &0
context.floorAmt = 20
context.bolBandTrig = 1

schedule (schedule func=algo,date rule="1d",time rule="09:30:00")

lookBackDays = 30
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def algo(context):

global lookBackDays

today = context.now

last day = get previous trading date ("SZSE", today)

data = history n(symbol=context.symbol, frequency = context.frequency,
count=int (lookBackDays),
end time=last day, fields=context.fields,

fill missing="last", adjust=ADJUST PREV, df=True)

close = np.asarray((data["close"].values))
high = np.asarray((data["high"] .values))

low = np.asarray((data["low"] .values))

todayVolatility = np.std(close)
yesterDayVolatility = np.std(close[:-1])
deltaVolatility = (todayVolatility - yesterDayVolatility) / todayVolatility

lookBackDays = np.round(lookBackDays * (1 + deltaVolatility))
lookBackDays = np.min([lookBackDays,context.ceilingAmt])

lookBackDays = np.max([lookBackDays,context.floorAmt])

MidLine = np.average (close)

Band = np.std(close)

upBand = MidLine + context.bolBandTrig * Band
lowBand = MidLine - context.bolBandTrig * Band

buyPoint = np.max(high)

sellPoint = np.min(low)

current data = current (symbols= context.symbol)

current price = current data[0] ["price"]

if ((close[-1] > upBand) and (current price > buyPoint)):

order percent (symbol=context.symbol, percent=l,
side=OrderSide Buy,position effect = PositionEffect Open ,

order type=0OrderType Market, price=0)

if ((close[-1] < lowBand) and (current price < sellPoint)):
order percent (symbol=context.symbol, percent=0,
side=0OrderSide Sell,position effect = PositionEffect Open ,
order type=OrderType Market, price=0)

if name == " main -
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run (
strategy i1d="c0O8eed5a-00c2-11e8-9308-902b3463cafl’,

filename='Dynamic Breakout ITI.py',
mode=MODE BACKTEST,

Ll e e o e b e e b b e e b e e o o o e o o
token= ’

backtest start time='2017-01-01 09:00:00"',
backtest end time='2017-12-31 15:00:00",
backtest initial cash=20000,

backtest adjust=ADJUST PREV

)
HARBIITE L B AT 56K

NG

AESAE [ Talib FIEEAEH 7R, Talib 2t o drh s SR ks TH, 18
i PR B AR TR b B0 it 7 i 0 25 IR AT 9 L, DAHEI AR KR A% AR Bl 3o

{EE NSRRI, AUUKEE SR I3 Hr i b 068 2E A P O+ AN el 47, DO R
— R A B RO i D K2 A ERIUME, BRI AR OETR T A B A8, A
% S8 X o A SRR (22 B T« BOVR TR S S A A R 5

Ja BRI 4PR DIEEAR T 0 Ao, XA TR E
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BRI AT FE AT 317 A2 B R A e 53 A e B it 7 a2 SR P 38 0

BRI XS IR R e H 5 @B 7 AT ok mes, 32 BRI I AR5 52 I TR) B
FEELOT WAL S O e A EA B R g B T B FR B A B S AR DR Al 0 & 2R

FEATH 3 M2 2 T A F AR B I, R0 22 w4 2 RS DY AT AL B AR
A pon] DA s Gt i S R A

0. =4 siEnEE

A AE “RIR” (I 6-1) ?

B6-1 K&K

PR SRR U AT RS R BB SLHEN RN KA SRR R e &
BAGHGTHCKZENR. HEiei, EEERZIERLL IDRmIEl, AR
SRR AR i, IR AT RE A AN RN e 5 5, AT pe 2% DR S N BB/ i

2T AR AN RS, A RZENAE TN — R AR AR B A ] 5 1
o, BEAA R A 7 RSRRRE e ?

N HPRFSS H AR o



6.1.1 HEFEH4

T A4

A, TR e — R, %%ﬁ%%Mﬁmﬁm—ﬂU$ B,
R R KR AT 25% AR RRE —AMFAT, A4 HE By e Ak R AT
%%m IR LT S u%@ﬂmﬁ&ik?awmmiﬁi

X R — 7, EiEsem v Bt HESh 5 43t N5 80 i) - 72 2% Fh 35+

[, FHAT . I IO T LA R G T WA 437 U P00 (1 T 2

TG, o TEAN AR, KR AL R T 3 S

1. MMEEF - NHERF

Tkt A By, &t e UK, ANHEE 7 —EAAE, IFHATER T
WHRRE R . EB/N, HERMNEKek R 20 s g, B R T s E st R .

2. BAERF : ShEREETF

o & R DAy e IR ORI 1, Fi8 B 2 B b B K R 8 JEE ) s B RO I o i L
U, BEIKISE VAEE, B2 UK, wEERHE, MRETME. X2t
P B AR R R b 2K

3. FRUEF : FUUMARIEF

TIN5~ Fi 02 BE 8 TN R — N0 55 FA S A 25 A A . OGN AC N TR Fr e e e, 1 A
T R R SR, SCHE B BRIk . X SRR 2 e i A B e B O 1 — B2 R 1

—RCoki, A 9 3K, BIRELIN 7. ARER T kBT BRI ShE R
T ZHEA T WA BORE T —SER A .

® HAERET, wE /. AB P/, §dAd .

® FART, WwTFARE (TIM) . T4F, THFE. FTRE. SLH{EEE.

® AKETF, wELKAREKE, BLAEE G RE. 2R TN 6T H)0E
FILLIEKFE . KTFFH AN RETE RIZRKFE,

® ZARF, wHFFIKAEE (ROE) . EHFIHRBE (ROA) . 45E LA F | 454

R,

® FHERIRET, Al —/-Askskta. Ay 2 A akekka. AT 3 AN A dkskRa. AT 6 A
ARIK TG

® CUHETF, deal—ANA B ¥|FE,

® EHET, deal—AHAGESE. aT—/ A gk,

® BART, tp BHIFILG]. P HIFRE T, ML ) T4k,

& —ZMHTMNAET, wAHRRASATITIN L FAFEERKE, TTLFHRANEK

F . gL —/~ A FREANE LR E . RE—AA TR ZE kSN BRI A R
E—AF _BIAIRA L L.
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6.1.2 ZBVAF

I fa] L) ik ik i — e g A=A, ERanaTE AT vl SR T E . BRI
E, — PN —MrEARKEFRIWG, BERZCRLE, BCRIFFHE T, ZCRAGN 5P, ik
1

I T DA ] P B R B K R Oy FE R R R AR R

1. NFEPEEF

X T A e m AR, IR R 1 05— 2D e M <& A I B Ok 1 I 55 A diE R
(I & Al 501l — WG — Bl ) iR e I ddE . 1 e 20t 1 Fr e ri 55
TACHS L HL, AR b

def get fundamentals n(table, symbols, end date, fields=None,

filter=None, order by=None, count=1l, df=False):

X B PRE 4N get fundamentals n, MHEFHISE G HIAERS . EBA . B8 TFE R
IS [B] DL 75 BRFERI N 155, count 2 IMAEL, REAMARRUGESE)LAEHE, df FRAU2 4K
%545 LA pandas {7 0 T [F] .

i, M <6 B A ST — 35 By o0 — B8 SO — 0 55 5503 — T A2 W 5548 b b de 5645 A
TG 7, ARSI T

df= get fundamentals n(table='deriv finance indicator’',

symbols=symbol list,end date=day time, count=1l,fields=" NPGRT ", df=True)

2. T RREERRYEE

(£ HI [A52 HUK 1- N, 223 A b A DL ) 2 AN BR 1~ 44 mT BLde BBOGE B R BT~ (B fm) iAE T,
bn FEAE I S TR AN R B, R4 B e NN Y R SR

BN F M Tk, AT EEE AU, SRR LR & IR E KA s — S I 2k, (B2
JoFFE Hbri,  — Rode 23R B 3a 2B e o BRORPE e 52t [BIFF, 3i e gt 1k M i
BRI ESUK R HIOGT L ) i %5 2 ) s 70 B

def get history constituents (index, start date=None, end date=None) :

X index fCER M) ZNZTR, start date 55 end date f8) 2 AR HIH, MR EIFY list BEIZ
N, BEH key HUTF .

trade_date: 7% H M, datetime ZRHY.

constituents: —/ MU, A H T EE symbol YERN key ER weight YEN value 1B -

20

symbol 1list = get history constituents (index="SHSE.00001le",

start date=now) [0] .get ("constituents") .keys ()

IR [F ) FUE 50 BB, a5 h .
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['SHSE.600000", 'SHSE.6000le', 'SHSE.600019', 'SHSE.e600028', 'SHSE.e600029',

'SHSE.600030"',
'SHSE.600036', 'SHSE.600048', 'SHSE.600050', 'SHSE.o600104', 'SHSE.600111'"',

'SHSE.600309"',
'SHSE.600340', 'SHSE.600518', 'SHSE.600519', 'SHSE.600547', 'SHSE.600606',

'SHSE.600837"',
'SHSE.600887', 'SHSE.600919', 'SHSE.600958', 'SHSE.600999', 'SHSE.601006',

'"SHSE.601088"',
'SHSE.601l166', '"SHSE.601169', 'SHSE.601186', 'SHSE.601211', 'SHSE.601229',

'"SHSE.601288"',
'SHSE.601318', '"SHSE.601328', 'SHSE.601336', 'SHSE.601398', 'SHSE.601le601',

'"SHSE.601628"',
'SHSE.601l668', '"SHSE.601l669', 'SHSE.601688', 'SHSE.o60l766', 'SHSE.601800"',

'"SHSE.601818"',
'SHSE.601857', 'SHSE.e01878', 'SHSE.601881', 'SHSE.601985', 'SHSE.601988',

'"SHSE.601989"',
'SHSE.603993"]

PR IR o B S D AL ke, BEOREEHUE H Y _EAIE 50 s A HIHE R

[F7 6-1)

from gm.api import *

import datetime

set token ("715f84a04a4574e2e77491de2f7c8bbclce63bl2")

day time,hour and mins=str (datetime.datetime.now() .strftime ('%Y-%m-

$d BH:3BM:%S')) .split ("™ "):
index = "SHSE.00001le"

symbol list=get history constituents (index=index,start date=day time) [0].get ("

constituents") .keys ()

df=
get fundamentals n(table="deriv finance indicator", symbols=symbol list,end dat
e=day time,

fields="NPGRT", count=1,df=True)

print (df.head(5))

[ 6-1) P EAESATIHESENMWIEFA, 1M datetime J& PEHCS {7 I 18] 1 4 Bh 49,
n] D I e BRI /T 2 40060 1) 8] IF LA 3 P a3 T EP oK, 2 el 2 4 5 0 1 HY
AT H HAE) 530 #0 . 1 symbol list A2 ZRECY AT H W BUE 50 # i) e g, 2 5%
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symbol list T AN A1 3R HUeR 24,

24BN 6-2 i,

£ WM E G

SHSE.
SHSE.
SHSE.
SHSE.
SHSE.

symbol
601288
601166
600606
600999
601668

pub_date
2018-04-28
2018-04-25
2018-04-24
2018-04-27
2018-04-28

end_date
2018-03-31
2018-83-31
2018-03-31
2018-03-31
2018-03-31

NPGRT
5.4317
4,9394

30.3047

-20.5682

14.9802

B 62 ik 50 M B KRG

B ] LA A [R] B 3R LA K A5 T A 1R B DR R SR ERAN R Y A IR S

3. WREFEHITHER

X 5 A AR AR, =3 8 e i

TS AT R, A BLIFAS 2 T SO0 A AT HERY T e TR e D
AT R, A AR
df= get fundamentals n(table="deriv finance indicator",symbols=symbol 1list,
end date=day time, fields="NPGRT", count=1,df=True)

df df.sort values (["NPGRT"], ascending=False)
print (df.head (5))

X g H N pandas R SE THER, sort value BREGEXT pandas PN # I ZLHE SEATHE 7 11
A%, ascending=False k& | HEr 7 s KRB/, a5 R 6-3 Fiw.

symbol pub_date end_date NPGRT
25 SHSE.600050 2018-04-21 2018-03-31 374.7468
12 SHSE.603993 2018-04-28 2018-03-31 159.5361
19 SHSE.601628 2018-04-27 2018-03-31 119.84606
22 SHSE.601601 2018-04-28 2018-063-31 87 .5500
47 SHSE.601857 2018-04-28 2018-03-31 78.1014

AT — MO AR B, 2 JE e S T R, BB AU

df=

get fundamentals n(table="deriv finance indicator",symbols=symbol list,end dat

e=day time,

B 6-3 HEFFJE I EIE 50 B B i S 18 KR iF

fields="NPGRT", count=1,df=True)

npgrt

symbol and npgrt

{}

df ["NPGRT" ] .values

for symbol, npgrt in zip(symbol 1list,npgrt):

symbol and npgrt[ symbol]

symbol and npgrt
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sorted(symbol and npgrt d.items(), key

lambda



x:x[1], reverse = False) #iXHZH/P3|KHEF
for in symbol and npgrt:

print( [0])

X B SR RE [ 34 NPGRT #4511 pandas, ZJ5 @5 4 symbol 5 NPGRT Xt M)
T, sorted B T XY EHR AT BAHHET, X BEARTE I value ST EEEHEY, < FKHE
fe AR [P B 5 - b . HARSS HOG 8 BATHTEN AR .

6.1.3 BETFIEAZEEINI

T A A e R R AT AR e Bl . AEAE AN SRS I B, F B35 B S A 0 TR A T (e
W%, AR 7 ZUF -

® L EZiik A _EiE 50 69 iR

® AFEREZRFEPEERKEHLAINS S Kand).

0 HAAHRITRAL, ABEHELBBA 56505, THEAGAHEL AT S &) 3E) .

1. init F AT

{8 P2 S HEZLEAT [l vz i), 58— 2D BOE g sCA T R, L rp i S B 2 i L B
J73e

def schedule (schedule func, date rule, time rule):

schedule BREE T RFIIIAY N %, schedule func &R FAAHKE, RN FABESAL
kb, date rule 2 5ET-[F100 (0 1) J& 14, time rule 245N [a] a0 A EARSAT (R0 18] 2. ACAY
BF:
from gm.api import *

import os
def init (context):

context.index = "SHSE.00001le"™
context.num = 5

schedule (schedule func=algo, date rule='lw', time rule='09:31:00")

i Uil from P TIREMIFETE, os BFEERATENM, A£FMSN. mnit KA
e FIMFESR IR aH AL R 2L, nl LR E KR EVIIEH N A .

2. algo BREY

algo 72 [AIAE S8 (1) T B HVAMESR, I B S 1 BRI ) Ji] 3 7 2 R AT 1) SR 1) 22 A
o MEAERET, N RIEEN, HAATE frequency CIREHIRISIZAT M) kAT
BAE, ZJa SR AT Ta) B _EAE S0 Bl e, T — 2B 3R B ook B R A, 2 ek
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TRHATHE, KAFHEAHT 5 HIPRHIN 2

def algo(context):

now = context.now
order close all()

symbol list= get history constituents (index=context.index, start date=now) [0].
get ("constituents") .keys ()

df = get fundamentals n(table="deriv finance indicator",
symbols=symbol 1list, end date=now, fields="NPGRT",count=l, df=True)

df = df.sort values (["NPGRT"], ascending=False)

target list = df["symbol"].values

target list = target list[:context.num]

for symbol in target list:
order target percent (symbol=symbol, percent=1. / context.num,

order type=0OrderType Market, position side=PositionSide Long)

IXH order close all 4 [ EESEN, HIEBC. AHELHSEBAZLE, AT THEL LR
A5, TEAWFFCHEN, XBREAKH.

[Fifr 6-2]

from gm.api import *

import os
def init (context):

context.index = "SHSE.00001le"

context.num = 5

schedule (schedule func=algo, date rule="'Im', time rule='09:31:00")
def algo(context) :

now = context.now

order close all()

symbol list= get history constituents(index=context.index, start date=now) [0].
get ("constituents") .keys ()

df = get fundamentals n(table="deriv finance indicator",
symbols=symbol 1list, end date=now, fields="NPGRT",count=1l, df=True)

df = df.sort values (["NPGRT"], ascending=False)

target list = df["symbol"].values

target list = target list[:context.num]
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for symbol in target list:
order target percent (symbol=symbol, percent=1. / context.num,
order type=OrderType Market, position side=PositionSide Long)

def on backtest finished(context, indicator):

print (indicator)

if name == " main ":

run (
strategy 1d='9f53el5f-6870-11e8-801c-4cedfb681747",
filename=(os.path.basename( file 1)),
mode=MODE BACKTEST,
token='715f84a04a4574e2e77491d62f7c8bbclOc663bl2",
backtest start time=start time,
backtest end time='2018-06-25 15:00:00",
backtest initial cash=10000000,

backtest adjust=ADJUST PREV
)

HARAC 121748 R 6-4 Pios

i = BT Bz e B TErH AL (T BT HoEs EEH=E

10,000,000,005% 14,234, 969.787C 4,234 969,78 0.007T 42 85% 25 98%, 21.37% 21.65% 0,99 0.85 107

- R

[ EEET
-

SEEL

......

20.00%

.\'H\H'ﬂ#[ J-LI‘JTLIL“L-HHH- byt J-*ﬁ""r"‘"-'nrr’l'—r‘r"rm‘r*'-r“r' h.lJ-'l,.elLl.-‘w-UJl.\,Ll-.-.l.wﬂ-n-.rt. -"v“*-r."-h-'q' gl o J"J'J'J‘L'l]ll'lljl"'llﬂlq - __1111 d”"T'lL”'J'

Bl 6-4  EHUREFE IR AR 5 KBS R

AR R, Gl BGRRER A ET 5 RARCGREAT R, R N 42.85%, T[]

WA FAIE 50 (PR AE S %A 25.98%, HILABEIRTE T2 17%[K 84N 35

TR — A b, XEEFHEEHLEFERN BT, BRI R NE 6-5

7 o

107



12.16%

TS 52T N
| i 1 [l [ 1 N | |- L | 1 FrEE - 5.0
v T u ] T T v v LA T T T L T T T
A “ Bk o ' o
X

K65 — A BIE T RIS R

ME 6-5 WJPLER], EFEHEFE, GRIRF ] DA RSB EWN, 1B H & e SREEE
B, MR AEEA SR, i e {8 B & = A b5 fi .
EBAER — N FRR R ? X afE F— 2Lk

BElFRIEiERE

KTFHRTHER, &£ 6.1 WM 71T IHA. BE2Z M o) 82 KT rikse. 7w
A FER N T2 KA 28, A AFER R 2 KSR e ? B 6-6 Fras NI T

53R A5 Py R 1808

/

K66 HHIFTERKIEHET
MARG I T EKE, A TARRRER 1, AR OE R8I, tHEEA e R IR
o R HZIA T IR, e NN BR I M A B SR e AT 1R e, I8 o M5,
—HFFARRENAR, £ M EIYIBIZ RN RS E o MEESIFHFERIAER, —H
H PRI
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6.2.1 ETICENZAEAFTERE

b ST R IE, 154 R Gk A Ry 23k 5 — J7 T 1)U TR TRkl %2, i
AT A4 o 5 T A 2 Ty B2 A R R KR T AW T R T 2 70
To IRRRMAT . KA HKR T GRAEE T BLARISE T RG2S R
mRET. BEEMNAN . Fiage /15K 1. #EISHER N . BRBKFIX R,

FBE TP N2, BHEEKRE SR 5000 A2 A7 B DI R 1, PR 2 A 3k
AT, — N T 23 (R T i 6 AR /D>

F i 55 PR R B T IC MiHEE k. AT IC Wk B T2 B TR 03T 4005, 18102
S FET 2 T 08 56 2 K BT 1] ESEUGC 25 7 A FUI AV P B R 7, MR AE AN T- 26368 LA BB (AR v
o I E LA B EIESY, ARG e — R TS AN T IR AN, T 75 % 22
BB TR IR

AT LA B, 4T /0B R, AN T IR T e R e B, B A AR 4T
T, ERERE T WS R HL: 5.

IC it HE AT

i

Z(-Xu; — X )(xy, — X5)

k=1

ha =
i !
- =2 — \2
\/Z(-":u —X) Z(xﬂ —X,)
k-1 k=1

MARFTLLER], IC B A RSP Bt 2 AR PR R BT HE, 4 IC
Wit — AR A “IC EAK TS ME PR R ZHP R « i
Python X} IC #EATUFE . & A [F] (19 % S5 A8 FE AN B[] BOGH R 4 [RL-FAEL A R SRR s e 3k 6-1
7 <

*6-1 BREETFSWmER

EF A EFB THA R FE
fREE a 6 2 0.02
= Db 1 4 0.004
M2 c 2 8 0.005
5 d 7 9 0.007

e 0] LFshi S IEe ) IC {4, {H/E Python H1f) NumPy . HAFE{L | B A ER &
H, BP corrcoef pRIZ

corr = np.corrcoef ()

SEEACHS N T
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[ 757 6-3)
import numpy as np

factor A = [6,1,2,7]
return profit = [0.02,0.004,0.005,0.007]

corr = np.corrcoef (factor 1,return profit)

print (corr)
*YEHEEHEQUT;:

[[ 1. 0.593641]
[ 0.593641 1. 1]

Hr, 0.593641 &M RIAHC R85, BIAHGN ) IC fH. & T LLEITIHEIN T B
Xt N IC 18

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

6.22 ETICENZAFTERZE (&)

B 1V HECRA R R E AN, B —MIC ERTHRE L, BPEEE. RO,
ot e FH 2 e I B WA 6 B S R EA R U, I R 2 R B 7 E Tl 38 A 52 A 2
K, BUR AT AW 38 A R AL PR as R A O R L.

NHAFE R 6-1 KA 85T [RVAVE R IC {E KR fi#

1. ITEEFSWmEFRNRITERE

X ENEPITHE T AR Z M, Python 241t /L 1TH T HA, #HEUMERH & AT HH R 5L
FitE . FrEEm e F.

import statsmodels.api as sm

import numpy as np
HAFH LR
X = np.asarray([(1, 2, 3, 4, 5, &, 17, 8, 9, 10])

y = 10 + 4 * x1

X = sm.add constant (x)
model = sm.OLS(y, X )
results = model.fit ()

print (results.params)

Hor, xR — NP AR, iy ATRREEAIR, HARITENGIRUT
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[10.

4.]

iX B result.params X2 PSR, 55— 8 noise {BL, 5 P XM weight {H .
{5 FH BRI 7 S 0 e AR B an

factor 1 = [6,1,2,7]

return profit = [0.02,0.004,0.005,0.007]

%
y =

= sm.add constant (factor 1)

return profit

model = sm.OLS(y, X )

results = model.fit ()

print (results.params)

MR AFTENGE Fun

[ 0.003 0.0015]

pre return profit = results.params[0] + np.asarray(factor 1)

2. B TR ENmE

ERR] SN EIR RS, R RO N A O A SR . RSB R

results.params[1]

[ 0.012 0.0045 0.006 0.0135]

3. I BT R S RSN m AR RN
i Ja — B RV R UM i A S LS e R B ROk R A ACRS BN T

corr = np.corrcoef (pre return profit,return profit)

HEERW .

print (corr)

SEEACIL I [FEF 6-4) Fram.

[FEFr 6-4)

import statsmodels.api as sm

import numpy as np

factor 1 = [6,1,2,7]

return profit = [0.02,0.004,0.005,0.007]

X

Yy

= sm.add constant (factor 1)

return profit

model = sm.OLS(y, X )

*
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results = model.fit ()
pre return profit = results.params[0] + np.asarray(factor 1) *

results.params[1]

corr = np.corrcoef (pre return profit,return profit)

print (corr)

IRAAE T

[[ 1. 0.593641]
[ 0.593641 1. 1]

W LLVE R, PR A O R EE AR R . A S B T A X
B, S a] DICR T O & 2 Bl v S0 L R B A

AU — s, ST ARBRE, HTHEGEAR, FEfgemddzZmR oK. i,
RIEAR T BRI T, ST TFHRITEAR R BRI . XA 71 IC ik T &
ZHl, BAERBEAR LMD, BURZEEA—INBERE. XEAEFNH, HX
RSB R

def fast batch get neutralized factor(symbol list, factor,now,more is better):

last day = get previous trading date ("SHSE",now)

_symbol 1list = symbol list

symbol list = []

for in symbol list:

symbol list.append( )

TOTMKTCAP = []

AR T A AT R PR AL

data = get fundamentals (table="'trading derivative indicator',
symbols=symbol 1list, start date=last day, end date=last day,
fields="TOTMKTCAP")

if len(data) == len(symbol 1list):
for 1in data:
try:
TOTMKTCAP.append (["TOTMKTCAP"])

except: TOTMKTCAP.append (le+15)
else:
for symbol in symbol list:
try:
_data = get fundamentals (table='trading derivative indicator',
symbols=symbol, date=last day, end date=last day, fields="TOTMKTCAP")
TOTMKTCAP.append ( data[0] ["TOTMKTCAP"])

except:
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TOTMKTCAP. append (le+15)

factor with table = {}

for line in open("../tools/BKFEH.txt", encoding='"UTF-8'):
line = line.strip('\n")[0:]
lines = line.split(",")

factor with table[lines[l]] = lines[O0]

table name = factor with table[factor]

factor value list = []

data = get fundamentals(table=table name, symbols=symbol list,

start date=last day,
end date=last day, fields=factor)

if len(data) == len(symbol 1list):
for 1in data:
try:
factor value list.append( [factor])
except:
if more is better == True:
factor value list.append(-999)
else:
factor value list.append(999)
else:

for symbol in symbol list:
try:

_data = get fundamentals (table=table name, symbols=symbol,

start date=last day, end date=last day, fields=factor)
factor value list.append( data[0] [factor])

except:
i1f more is better == True:
factor value list.append(-999)
else:

factor value list.append(999)

TOTMKTCAP = fast detal edge (TOTMKTCAP) #X/M& x

factor value 1list = fast detal edge(factor value list)
_TOTMKTCAP = sm.add constant (TOTMKTCAP)
model = sm.OLS (factor value 1list, TOTMKTCAP)

results = model.fit ()

d value dict = {}

$IXANE v
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for i in range(len(symbol 1ist)):
d value = factor wvalue 1list[i] - ( results.params[1l] * TOTMKTCAP[i] +
results.params[0])

d value dict[symbol list[i]] = d wvalue

return d_value_dict

K7 IC (5 E RO AR ¥ A S B AE /7. IC AN E R A 1 6 A A )
HOHEA% FUAS T 6 R W e R A% SR AT SR . IC MUEHE R Z AN -E R IC P IME.

IC oK, RUZFAABEERT IR, A KB4 s, IC f#ERHRANEN 1, H
P ZEH B IC BMEKY, JHAEKT 0.05 B, 5 el LA 728 R RiE R T,
KT 0.1 B, mln] A7 2 Rl i BB 7R 1o = IC IR 0 B, Al A 2
TR T 2 IC BE/AINT-0.05 B, o] UGN NE [ AA RN 1, R BRSO BE
A, Rt R R B IR o i 5 22, IC BHERIZAERHEBOR, D5 24

K7 IR (5 EHE) ARR AR L ERINFENE, AT

I(&nean

Icstd

Al FAEAE P RN IR R IMA TG Z AR K, A RBHERMERL, A xR INER
72, RIE IC |, /2 IC BIPEshHRIB K. ik IC BWME—%E, IC RIBshFi/ N, KRN
HikFaE, IR BuRk.

IR=

6.2.3 [EF ICETERNBERFR, FHLUEETEREGRK
X T A T RO TR, L A A P T IR B T, S B A B3 P A
R 2 P TR B I A A 1S, R TR A AR T BRI 7
X T E I T, B 7 R SR AT AR, 0 6-2 R

*6-2 BREZIETSW@EER

ElF A E-F B EFC THE R
= a 6 2 1 0.02
B b 1 4 5 0.004
LN 2 8 6 0.005
fREE d 7 9 2 0.007

® 62 fER 6-1 WHERL LM TG BT —AET Co FHEARSER R K T 5 R
IC f. HACHSWIF:

[Fifr 6-5]

import numpy as np
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factor A = [6,1,2,7]

factor B = [2,4,8,9]

factor C = [1,5,6,2]

return profit = [0.02,0.004,0.005,0.007]
corr = np.corrcoef (factor A, return profit)

print ("factor A:",corr[0][1])

corr = np.corrcoef (factor B,return profit)

print ("factor B:",corr[0][1])

corr = np.corrcoef (factor C,return profit)

print ("factor C:",corr[0][1])
FIEPEE Rl .

factor A: 0.593641001409

factor B: -0.651000828374

factor C: -0.790025442073

n] LAE B AN [ R 8, H IC EWBAME, HF AR IC{EHZA 0.59, MK+ B Al
AlF C XM IC {HZN -0.65 A1 -0.79. e, A B AT C #08 IA A1, Rk fEik
H B} 75 B H AT HE A

mREMNERFR 3 ANEF Ak AR —ASET I, ARYE B e SO v, RN T
A AT C REAAIER . FEERPZE, HTHET C 2K, FE v Ee 57520k H
RO EE VR, AT

factor total = np.asarray(factor A) + np.asarray(factor C) * -1

iX B factor A 5 factor C HL[FIZHM | — NI, factor total:
[ 5 -4 -4 5]

NN RS N1 PSR T &+ B Sl LT N (OR PR Aw LY

factor total = np.asarray(factor A) + np.asarray(factor C) * -1

corr = np.corrcoef (return profit, factor total)

print (corr[0][1])
FIEPEE R T -
0.69853547

WJLER], METRMEET A, By A AR ¢ SRy, HOIC HiERBEm 1
0.1, R a] BRI R DR -5 HE 9% e e X6 WA ot 28 1Y) S B
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+1; Wl FET C 4 finkey, TN BEF N Bl M, KTTRIEREEY |
‘1o EFENE S HETHEREEARGL RS, FERGARRARALRM |
HE, —REAER—MEE T E—H IR, f

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

R 6.1 a4 1, Br VR T4, & nT IARSE A R ) S£ L ple S A HER
YERIIA Y, XS 24,

LR . BT pIcEFAIREL

AR R R — P DL A | AR SR A Rt ) e A A A .

A F T ES t IACHREE S P S8 2 —, Philip AFisher (%) F4HEH, M
1959 FEH4E CEFFERRKR) FRHZE 8 &7 71k, R 1 I 1 bsiE .
Wy FHEA L EFFERR LIRS — BRIV EER) N, N ORI HEEPRIE.

ESChRiREd, AR B & 2 N 2 5 B AT st ot kil b, 45 & iRt
A TEO, BOFEE B KEEFBIER 2, KPS AR B I 5 .

EENER L, REKAERE FEREIT ROE. ROA. ROIC. BRI KR, T
55 ) i) 58 T 2 BORAZ 4 RS 1A X B 5 (1) i 5%

6.3.1 1=AHEA

LI ROIC-NPG PAMEFR KA AR . AR FAT IO S Tl e A ) HOBT AL, I ROIC
FI N Efebs, AR EHE EBITG (SRAML@mEKE) . NPG GFAEIBEKE) | MPG
(FEFEEEKE) . GPG (BHEHEKER) . OPG (ENVAIEHEKER) . OCG (2 EH &
MIBKE) « NAG GFHE-IGKE) . EPSG (BRI KE) . ROEG (3 5 =i il 11
K&) . GMPG (EFIFEKE) 10 MEZA R RKGE S FIfEs.

1. BFRIFER L

2N ERVIG, FEE /e 1R, Python "Xt FREFE ST,
— M E 2 pandas [ EA, Xk k-1, &5 — ] DLEN LSRR 7B A BT,

df = pd.DataFrame ([])

df ["symbol"™] = symbol 1list

df ["EBITG"] = -999

df ["NPG"] = -999

df["TAG"] = -999 # MPG H Tac XE
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df ["GPG"] = -999

df ["OPG"] = -999
df["OCG"] = -999
- ﬁ ..........................................................................................................................................................

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

WREEEEIE R R, X BEEAAY XN 2999, IXFHMAH 2, RN, N TR
AT B SRR Bl H A, R RO e LRI S K v nT e 2 B B i de /ML X B Ak
£ )5 SRS AT LU B ShRs e R T 5SS R By IR 2245 R

2. [EFRYZKEX
o T 7 B A R T, A8 G Ak bR A T Xt S A B AR T $ R %

def get fundamentals n(table, symbols, end date, fields=None,

filter=None, order by=None, count=1, df=False):

Hr1, table XN IR, field &FBi4, order by &y iz, WRA —HFEILJE
=B, ] CMEH filter #H4T 7 BT JE

HABEAEH PR ZANHEF—NPG., @BdERITSN, F-1THEEHNTFE NPG
fE4E & 20 E P )~ Bt 44 A NPGRT, H:.ff deriv finance indicator % ', [A IR &
get fundamentals n pg & r] PLE il F

get fundamentals (table='deriv finance indicator', symbols=symbol 1list,
start date=day time,

end date=day time, fields="NPGRT", df=True)

FHEEEME, ST BIRA R RE S A, R A v B 7 B B 1 B AT
BIWr, 2 EREEEL, el PLES S5, 8 B LS AR, nl 4 FH BROA B i ME AT
e, S WF:

df = get fundamentals (table='deriv finance indicator', symbols=symbol 1list,

start date=day time, end date=day time, fields="NPGRT", df=True)

if len( df) == len(symbol 1list):
df ["NPG"] = df["NPGRT"]
else:

for number in range(len(symbol 1list)):
try:

_df = get fundamentals (table='deriv finance indicator',
symbols=symbol list[number], start date=day time, end date=day time,
fields="NPGRT")

_NPG = tools.get data value( df, "NPGRT")

df.iloc[number, 2] = NPGI[O]
except:
df.iloc[number, 2] = -999
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X E R symbol list it EAGKEEIRE, )5 FIWrB R EdEA Ak, wxrs
EERR,  BREAIREO B R, o TR AR A R, SRR -999 i#ATIR .

AR 40 738 AR+ NPG HU3RHEL, 1t 728 — AN 7 EBITG S8 A i aa 34 K
), HEEdERPIFRAEES Y, FEEENEIRHTAE, gITirESAH, 2alEH
MK EBITMARGIN (ERFTANER) 5 IR ETHE, BP:

EBITG = ((now EBITMARGIN - last EBITMARGIN) / last EBITMARGIN)

XA E R E RO 5 IR R SR AL 7 ANE SR ACTR A R 2, AR T

def get fundamentals n(table, symbols, end date, fields=None,

filter=None, order by=None, count=l, df=False):

get_fundamentals n eR A1) B2 ELE A 1) BEAS T 55 243 wH A I S5 £E end_date [T n %%,
AKb T E R A EP ]

for number in range(len(symbol 1list)):
try:
df = get fundamentals n(table='deriv finance indicator’,

symbols=symbol list[number], end date=day time, count=2, fields="EBITMARGIN")

now EBITMARGIN = df[0] ["EBITMARGIN"]
last EBITMARGIN = df[l]["EBITMARGIN"]
EBITG = ((now EBITMARGIN - last EBITMARGIN) / last EBITMARGIN)

df .iloc|[number, 1] = EBITG

except:
df.iloc[number, 1] = -999
T EBITG 70 Al HL 1 AIAAT EIARO(E, HAEES IR EEE O v LI 9 2 il 75 22
F) S A A R

B AR A1 O ACRS n F

# symbol list = tools.read MSCI()
df = pd.DataFrame([])

df ["symbol"™] = symbol 1ist
df ["EBITG"] = -999
df ["NPG"] = -999
df ["TAG"] = -999 # MPG EUAZR|, H TacE
df ["GPG"] = -999
df ["OPG"] = -999
df ["OCG"] = -999
df ["vol"] = 0
# K EBITG
for number in range (len(symbol list)):
Lry:
df = get fundamentals n(table='deriv finance indicator’,
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symbols=symbol list[number], end date=day time, count=2, fields="EBITMARGIN")

now EBITMARGIN = df[0] ["EBITMARGIN"]
last EBITMARGIN = df[1]["EBITMARGIN"]
EBITG = ((now EBITMARGIN - last EBITMARGIN) / last EBITMARGIN)

df .iloc[number, 1] = EBITG
except:

df .iloc[number, 1] = -9995

# 3K NPG
df = get fundamentals (table='deriv finance indicator', symbols=symbol 1list,

start date=day time, end date=day time, fields="NPGRT", df=True)

if len( df) == len(symbol 1list):
df ["NPG"™] = df["NPGRT"]
else:

for number in range(len(symbol 1list)):
try:
_df = get fundamentals (table="'deriv finance indicator’,
symbols=symbol list[number], start date=day time, end date=day time,
fields="NPGRT")

_NPG = tools.get data value( df, "NPGRT")

df .iloc[number, 2] = NPG[O]
except:
df.iloc[number, 2] = -999

# K TAG

df = get fundamentals (table='deriv finance indicator', symbols=symbol 1list,

start date=day time, end date=day time, fields="TAGRT", df=True)

if len( df) == len(symbol 1ist):
df ["TAG"] = df["TAGRT"]
else:

for number in range(len(symbol list)):
try:
_df = get fundamentals (table="'deriv finance indicator’,
symbols=symbol list[number], start date=day time, end date=day time,
fields="TAGRT")

_NPG = tools.get data value( df, "TAGRT")

df .iloc[number, 2] = NPG[O]
except:
df.iloc[number, 2] = -999

+ K cpG
for number 1in range (len(symbol list)):
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try:
df = get fundamentals n(table='deriv finance indicator’,

symbols=symbol list[number], end date=day time, count=2, fields="OPGPMARGIN")

now EBITMARGIN = df[0] ["OPGPMARGIN"]
last EBITMARGIN = df[1]["OPGPMARGIN"]
EBITG = ((now EBITMARGIN - last EBITMARGIN) / last EBITMARGIN)

df .iloc[number, 4] = EBITG
except:

df .iloc[number, 4] = -9995

# >k opG
for number in range (len(symbol 1ist)):
try:
df = get fundamentals n(table='deriv finance indicator’,

symbols=symbol list[number], end date=day time, count=2, fields="OPPRORT")

now EBITMARGIN = df[0] ["OPPRORT"]
last EBITMARGIN = df[1]["OPPRORT"]
EBITG = ((now EBITMARGIN - last EBITMARGIN) / last EBITMARGIN)

df.1loc[number, 5] = EBITG

except:

df.1loc[number, 5] = -999

# 3K ocec
for number in range (len(symbol list)):
try:
~df = get fundamentals n(table='deriv finance indicator’,
symbols=symbol list[number], end date=day time, count=2, fields="NCFPS")
now EBITMARGIN = df[0] ["NCEPS"]
last EBITMARGIN = df[l]["NCFPS"]
EBITG = ((now EBITMARGIN - last EBITMARGIN) / last EBITMARGIN)
df.iloc[number, 6] = EBITG

except:

df .iloc[number, ©&] = -9995

A R PR TR B P 6-7 Pl e
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symbol EBITG NPG TAG GPG OPG OCG
SHSE.60800808 -9995.0000 -1.09856 -7.7215 -©.7566 ©.0357 -1.2163
SHSE.e00008 -©.069c -17.8317 19.6006 -©0.7582 -0.2473 -0.11le6
SHSE . 608089 -9.6718 28.6179 20.3458 -6.7122 -6.©216 -6.3338%
SHSE. 606818 6.3434 222.1856 22.1764 -8.71453 8.2254 -1.7664
SHSE.e08011 0.2523 86.9642 15.1118 -©.6618 1.904% -8.9287
SHSE.e@0015 -999,0000 5.2328 1.3626 -©.7B681 -0.0322 -0.9754
SH3E.600016 -92999.0000 32.6025 -6.815% -©.65957 @.17%e -6.9932
SH5E . 668018 -8.3822 12.8488 6.7182 -©.7977 -0.2261 -1.3882
SHSE.E00019 0.1064 16.9855 12.7369 -0.7288 8.20813 -©.9414
9 SHSE.600023 -0.3734 13.5085 7.2082 -©.8625 -©.4635 -0.6455
1e SHSE.6000215 -0.0085 -90.4916 2.5441 -0.7827 -0.2988 9.4431
11 SH5E . 66068028 ©.3171 374.7468 8.5934 -©.7446 ©.3757 -2.4728%
12 SHSE. 680829 -0.0603 -11.6128 12.8822 -0.6878 8.6151 -1.40180
13 SHSE.600030 -9599,0000 -6.8055 20.43%95 -0.777@ -0.0059 -1.2780

K67 Fo Bl A TR R
n[LAER], BIETA —RVIA -999, FERAFAZIE 1R K o] il .
3. FEEEFINTESHIF
A RS, T SR 6 ) S A R R, AR

df = df.dropna/()
df factor = df.iloc[:,1:]

G ~Nownm b WM EQ

df factor = np.asmatrix(df factor)

K2R — AN 72 symbol, fETHEI ATEE, B LLa] UNEE —F 0T 05444 .

—-999.0000 -1.0856 -7.7215 -0.7566 0.0357 -1.2163
-0.0696 -17.8317 19.6606 -0.7582 -0.2473 -0.11le6
-0.0718 28.6179 20.3458 -0.7122 -0.021le -0.3339
0.3434 222.1856 22.1764 -0.7143 0.2254 -1.7664
0.2523 86.9642 15.1118 -0.6618 1.0049 -8.9287
—-999.0000 5.2328 1.3626 -0.7681 -0.0322 -0.9754

A SRR R AT R TS . AT AR, 2 ANl el SR A 2 n] LAY
BT, DT LG — s A A T MO, RPN A A 4 S S 50k, T DA
FER AR E NN BT HES . 208, B ] DO L el i B+, A f 2G5 —
EIET
welght mat = np.asmatrix(weight)
res = np.dot (df factor, weight mat)

df ["score"] = (res)

df = (df.sort values(["score"]))

PR, XEEH T NumPy R FEFE R, res M2 mE&THHIER,
R E N — SRR df Bt TENS R ANE 6-8 s,
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symbol ~ EBITG NPG TAG GG OPG  OCG score
SHSE.600000 -999.0000 -1.0856 -7.7215 -0.7566 0.8357 -1.2163 .. -2 17
SHSE.600088  -0.0696 -17.8317 19.6686 -0.7582 -0.2473 -0.1166 1g> . y503
SHSE.600009 -8.8718 28.6179 20.3458 -8.7122 -0.8216 -8.3339 47 -4 8578
SHSE.660810  ©.3434 222.1856 22.1764 -8.7143 0.2054 -1.7664 4@ -4.6171
SHSE.GE0811  ©.2523 86.9642 15,1118 -0.6618 1.8049 -8,9287 215 -4.6115
SHSE.66@815 -999.8600  5.2328  1.3626 -8.7681 -0.8322 -0.9754 272 -4.4601
SHSE.600016 -999.0000 32.6025 -6.8159 -0.6997 ©.1790 -9.9932 1.0 - 70
SHSE.600018 -0.3022 12.8480  6.7102 -0.7977 -8.2261 -1.3882 ,c» 4 4o71
SHSE.600819  ©.1064 16.9055 12.7369 -0.7288 ©.2013 -8.9414 35 .4 38ss

SHSE.600823 -8.3734 13.5005 7.2002 -0.8625 -0.4635 -0.6455 ge -4.3782

W 0o =] On W B W R = D

K 6-8 v A 45 R T HERE

AfDVE S, XENTARRERE, 28637 ST E, AR AR 17—
NIRRT EAR . B DA R A5 RARYE ISR ) IR 245 0 i AT
df = (df.sort values(["score"]))

symbol list = []
for in df["symbol"] .values:

symbol list.append( )

pandas 1 L [ THKHEF IR EL,  sort_values 2R pandas [ FEAN RT3t 4THEF .
4. EREERNRS
A% U s JR A A (AR 0 F

def FLKIRA (index, now) :

symbol list = tools.get symbol list (index,now)

last day = get previous trading date ("SHSE",now)
day time = last day

#symbol list = tools.read MSCI ()

df = pd.DataFrame([])

df ["symbol"™] = symbol 1ist
df ["EBITG"] = —-999
df ["NPG"] = -999
df ["TAG"] = -999 #MpG EUAZ|, A tac
df ["GPG"] = -999
df ["OPG"] = -999
df ["OCG"] = -999
#3RHH EBITG
for number in range (len(symbol list)):
try:
df = get fundamentals n(table='deriv finance indicator’,

symbols=symbol list[number],end date=day time, count=2,fields="EBITMARGIN")

now EBITMARGIN = df[0] ["EBITMARGIN"]
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last EBITMARGIN = df[1]["EBITMARGIN"]
EBITG = ((now EBITMARGIN-last EBITMARGIN)/last EBITMARGIN)

df.1loc[number,1l] = EBITG
except:df.iloc[number,1] = —-999

#3K NPG
df = get fundamentals (table='deriv finance indicator', symbols=symbol 1list,

start date=day time,end date=day time, fields="NPGRT",df=True)

if len( df) == len(symbol 1list):
df ["NPG"™] = df["NPGRT"]
else:

for number in range(len(symbol 1list)):
try:
_df = get fundamentals (table="'deriv finance indicator’,
symbols=symbol list[number], start date=day time,
end date=day time, fields="NPGRT")

_NPG = tools.get data value( df, "NPGRT")

df .iloc[number, 2] = NPG[O]
except:
df.i1iloc[number, 2] = -999

#3k i TAG

df = get fundamentals (table='deriv finance indicator', symbols=symbol 1list,

start date=day time,end date=day time, fields="TAGRT",df=True)

if len( df) == len(symbol 1list):
df["TAG"] = df["TAGRT"]
else:

for number 1in range(len(symbol list)):
try:
_df = get fundamentals (table="'deriv finance indicator’,
symbols=symbol list[number], start date=day time,
end date=day time, fields="TAGRT")

_NPG = tools.get data value( df, "TAGRT")

df.iloc[number, 2] = NPG[O]
except:
df.iloc[number, 2] = -999

43K GpPG
for number in range (len(symbol list)):
Lry:

df = get fundamentals n(table='deriv finance indicator’,
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symbols=symbol 1list[number],end date=day time, count=2,fields="OPGPMARGIN")

now EBITMARGIN = df[0] ["OPGPMARGIN"]
last EBITMARGIN = df[1]["OPGPMARGIN"]
EBITG = ((now EBITMARGIN-last EBITMARGIN)/last EBITMARGIN)

df .iloc[number,4] = EBITG
except:df.iloc[number,4] = —-999

#3k oPG
for number in range (len(symbol list)):
Lry:
df = get fundamentals n(table='deriv finance indicator’,

symbols=symbol list[number],end date=day time, count=2,fields="OPPRORT")

now EBITMARGIN = df[0] ["OPPRORT"]
last EBITMARGIN = df[1]["OPPRORT"]
EBITG = ((now EBITMARGIN-last EBITMARGIN)/last EBITMARGIN)

df.iloc[number,5] = EBITG
except:df.iloc[number,5] = —-999
43k occ
for number in range (len(symbol 1list)):
try:
df = get fundamentals n(table='deriv finance indicator’,

symbols=symbol list[number],end date=day time, count=2,fields="NCFPS")

now EBITMARGIN = df[0] ["NCEPS"]
last EBITMARGIN = df[l]["NCFPS"]
EBITG = ((now EBITMARGIN-last EBITMARGIN)/last EBITMARGIN)

df.iloc[number, 6] = EBITG
except:df.iloc[number, 6] = —-999

df = df.dropna/)
df factor = df.iloc[:,1:]

df factor = np.asmatrix(df factor)

#EEATHA—4k, REXTEATRAT IR AL b

df factor = preprocessing.MinMaxScaler () .fit transform(df factor)
weight = [[-1],[-1],[-11,([-1],[-1]1,[-1]]

welght mat = np.asmatrix(weight)

res = np.dot (df factor, weight mat)

df ["score"] = (res)

df = (df.sort values(["score"]))
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print (df)
symbol list = []
for in df["symbol"] .values:

symbol list.append( )

return symbol 1list

35 LA B KT B S AT A S R PRSI 22 JE LA 5 B0 43 1 P i 47
HEFEIEAT 5, BT A 45 B AT HE Y R0 HE P 5 (R S22

6.3.2 {ERRE TN

LA ROIC-NPG MM EFR K B . ARIEFRA TN & Ida s ) EHrhi#E, UK ROIC
SRR ESRRR, BAMAE T EBITG. NPG Ml MPG. — ™k fa] B ff) s st 2 43 H L NHE 5
HIBCEARIIET N 44, €& Bk 50 fFulcRil, oA E 6.3.1 /Mia&asitt. X
oA 7RI, HUET 5 A4k, AR T

[FEFF 6-6]
from ¥Z2¥E R import ﬁﬁﬁﬁﬂ_ﬁiﬁﬁﬁﬁﬂﬁ as fun

import os

def init (context):
schedule (schedule func=algo, date rule='ld', time rule='09:31:00")
context.index = "SHSE.00001le6"

context.num = 5

def algo(context):
now = context.now

last day = get previous trading date ("SHSE", now)

order close all()

nmn "*ﬁ‘l:l‘iﬁﬁﬁ/ﬁ::ﬁ% o
_symbol 1list = fun. Eﬁﬁﬁ@ (context.index, now)

RS
symbol list = []

for symbol in symbol 1ist:
symbol list.append(symbol)

# HUHTZ DA PR
target list = symbol list[:context.num] # BB, SERLLUE XL KR
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for symbol in target list:
order target percent (symbol=symbol, percent=1. / context.num,
order type=0OrderType Market, position side=PositionSide Long)
def on backtest finished(context, indicator):
print (indicator)

if name == " main :

run (
strategy 1d='9f53el5f-6870-11e8-801c-4cedfbe81747",

filename=(os.path.basename( file 1)),

mode=MODE BACKTEST,
token="'715f84a04a4574e2e77491d62f7c8bbclOcee3bl2",

backtest start time="2016-01-10 09:30:00",
backtest end time='2018-06-10 15:00:00",
backtest initial cash=10000000,

backtest adjust=ADJUST PREV

)
HARSE B A 6-9 e

MR B BrE BiF e Bitt= Emima il - EE FHathE ETHE P Fainth H=
PRI
10,000,000.005% 16,023,793 67TT 6,023.793.677T 0.005T 60.24% 10.B5% 24.87% 15.47% 1.61 1.0:0 2587 2582 49.81%
- 1 G000

i
Bl =550
Bl sEE
0= FFIN0

-40.00%
S0, DT,
00,000
3040, MM,

204, 0007
600, 0007
00,0007
-1.200.0007C
30:000.0007C
20,000,000
[1]1
LI

- B0 D00.0 0 -
004 04-18 10-25 05-04 11-10 Q5-18
208 26 2016 17 2m7 208

=
it

B 6-9 RKHERRIHIZE R

M 6-9 aTLLE BIBIE R IFARIRE, OVIX B mS |8 7 e ks Sk, X they
A N IR ], A SR ] DA A At E A B A
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&% - PH=SNRERE

TIRBIKEA BRI AT 2 i, X TR/ R — e ar il N, BAHAEFSREZ
H. £ - PHEpfH Pz —. Tl HiEe APT BB SR .

641 FEi . THi=E T

4 - B (Howard Rothman) FAE/K 5 4BV AT /A 7l — it JLBLH Wi A 7

(Vision Investment Advisor, VIA) W EFEHREHTIMAEE, (1997-2002 &) , W HNFEH

Pri077FE < (the National Introducing Brokers Association) [ 3 i & 452 i .

fth T 1990 F— H#i #4077 M < i (Introducing Broker Membership) #EFF i3t A E 5 ] 55 P
2> 54> (the National Futures Association Board of Directors) fH{F& %, %A 3 . H
A A P = 28 # 2 12> (the Law and Compliance Division of the Futures Industry
Association) 2 71,

B0 - BB B SR A ERRR LR R 5 IR IR K
HHFFA”  ( “buy right and hold tight” and “buy strong and hold long” ) -

f Ny R B IE TS SRR E HAFEE KR I 5%, AFES T THFFR, #5%
B R ATE H v . kel WL, R « B S IR EdE T BAR S, Mnns Bl 7 ExR
T AT R TR R

6.42 Ef- - THEHRFRE
TR« B BRI R RS 15 T 0 KA S EL By o R e L .
PR R IR KR T B FLAR 7 M B A S AR S (0 A T, AR TR
PR B R F, BT R PR A T
T/ LA

(D) S EKT5ET 50 143676,

(2) R %4t

(3) BB AR s i o

(4) 6 R HFFEM B HI &=
(5) RERFFEREWURK .

(6) LT HUBARE A & R 3 .

R HAR o i A RS i 5 R K

(1) BE=17FE{E*1.0.
(2) i —Z=sl bR =1 EE .
(3) VU ZER AR ot S0 5 = 11 3 P 29 4EL
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(4) i =4 CPS=0 H i liZ= CPS=0.
(5) P EW K FE N 6%F 30%.
(6) ITIUZEE MK F N 8%F 50%.

643 XELE - THRENTH

XA AR VR IR RE BT R, IR 1 7 3R CL I 4R P 25 ) i st
7 F %

BRI 6 kA, FORR M 5 RIS 6 T BUAJI R B SHIHIE S, T DA St
HEFEIRIR

AL
$ (5) IENFEBWRKEAN 6%3F 30%. H & 2K NPGRT
# (6) IENIZEHFHKEN 8%FE 50%. by N & 2K TAGRT

df = get fundamentals (table='deriv finance indicator', symbols=symbol list,
start date=now, end date=now, fields="NPGRT,TAGRT", filter="NPGRT > 6 and
NPGRT < 30 and TAGRT > 8 and TAGRT < 50", df=True)

symbol list = []
for in df ["symbol"] .values:

symbol list.append( )

EENFIRE 4 DEMET N, NFHES, X 4 DEEETILEGE BERAR 2
LR, el LR Ry — MRt . oM E, T4 1 A%k 2, —
RAEOL T, SO EAR ) LR IF AR e M ER, 2, A FEN LT IEAM R L
B, [RR] DR A —AN Uk )k i 25 i AT 1 3

(LN

# (1) BHE=ZTHFHME*1.0

# (2) BE—FRIHLE =T FHE

df = get fundamentals (table='trading derivative indicator',
symbols=symbol list, start date=now, end date=now, fields="TOTMKTCAP, PCTTM",
df=True)

TOTMKTCAP mean = df ["TOTMKTCAP"] .mean ()

PCTTM mean = df["PCTTM"] .mean ()

df = df[df["TOTMKTCAP"] > TOTMKTCAP mean]
df = df[df["PCTTM"] > PCTTM mean]

symbol list = []
for in df ["symbol"] .values:
symbol list.append( )

ETFM 3 MEA 4, WL A AR EPRH Z B HY oA, D] PO K AT 12 5t
INEAPSINE:E 35 S NN VD 1 s A L T

df = get fundamentals (table='deriv finance indicator', symbols=symbol 1list,
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start date=now,
end date=now, fields="ROEAVGCUT, FCFEPS", df=True)

if len( df) == len(symbol list):
df ["ROEAVGCUT"] = df["ROEAVGCUT"]
df ["FCFEPS"] = df["FCFEPS"]

else:

for number in range (len(symbol 1list)):
try:
_df = get fundamentals (table="'deriv finance indicator’,
symbols=symbol list[number], start date=now, end date=now,
fields="ROEAVGCUT, FCFEPS")
_factor value = tools.get data value( df, "ROEAVGCUT")

df.iloc[number, 1] = factor value[0]

factor value = tools.get data value( df, "FCFEPS")

df.iloc[number, 2] = factor wvalue[0]

except:
df.iloc[number, 1] = np.mean (df["ROEAVGCUT"])
df.iloc[number, 2] = np.mean (df["FCFEPS"])

i Je ORI ST 3 MR 4 dEATHERR, 31X BLb 2 s AR R A SR AR 1 7 Uk AT
T o DS SE BIE BAR AN T

def get symbol list(index, now):
_symbol list = tools.get symbol list(index, now)
symbol list = []
bank list = tools.get symbol 1list ("SHSE.000947", now)
stock company list = tools.get symbol 1list("SZSE.399975", now)

for 1In symbol list:
if ( not in bank 1list) and ( not in stock company list):
symbol list.append( )

# (1) BWE=TSFME*1.0

(2) BE—FRNER=TGFHE
df = get fundamentals (table='trading derivative indicator',

symbols=symbol 1list, start date=now, end date=now,
fields="TOTMKTCAP, PCTTM", df=True)

TOTMKTCAP mean = df ["TOTMKTCAP"] .mean ()
PCTTM mean = df["PCTTM"] .mean ()
df = df[df ["TOTMKTCAP"] > TOTMKTCAP mean]

df = df[df["PCTTM"] > PCTTM mean]

symbol list = []
for in df["symbol"] .values:
symbol list.append( )

# (5) IEUFEEWRKEN 65F 30%. H & 2|{k NPGRT
+ (6) IEUZEFFHKEN 8SE 50%. 15 F 7 H & 2K TAGRT

df = get fundamentals (table='deriv finance indicator', symbols=symbol list,

start date=now, end date=now,
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fields="NPGRT, TAGRT", filter="NPGRT > & and NPGRT < 30

and TAGRT > 8 and TAGRT < 50", df=True)

symbol list = []
for 1in df["symbol"™].values:

symbol list.append( )
df = pd.DataFrame([])

df ["symbol"] = symbol 1list
df ["ROEAVGCUT"] = —-999
df ["FCFEPS"] = -999

start date=now,

end date=now,
fields="ROEAVGCUT, FCFEPS", df=True)

if len( df) == len(symbol 1list):
df ["ROEAVGCUT"] = df["ROEAVGCUT"]
df ["FCFEPS"] = df["FCFEPS"]

else:

for number in range(len(symbol 1list)):
try:

df = get fundamentals(table='deriv finance indicator',

symbols=symbol list[number],
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start date=now,
end date=now, fields="ROEAVGCUT,FCFEPS")
factor value = tools.get data value( df, "ROEAVGCUT")
df.iloc[number, 1] = factor wvalue[0]

_factor value = tools.get data value( df, "FCEFEPS")

df.iloc[number, 2] = factor value[0]

except:
df.iloc[number, 1] = np.mean (df ["ROEAVGCUT"])
df.iloc[number, 2] = np.mean(df["FCFEPS"])

df = df.dropna/)
df factor = df.iloc|[:, 1:]
df factor = np.asmatrix(df factor)

# SEHETHA—1b, RIEEX AT EATAMEAC AL E

df factor = preprocessing.MinMaxScaler () .fit transform(df factor)

weight = [[-1], [-1]]
weight mat = np.asmatrix (weight)
res = np.dot (df factor, weight mat)

df ["score"] = (res)

df = (df.sort values(["score"]))
symbol list = []
for in df ["symbol"] .values:

symbol list.append( )

df = get fundamentals (table='deriv finance indicator', symbols=symbol list,



return symbol 1list

iH A B AT LI BHE 2T IR AIE
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101 Formulaic Alphas

Zura Kakushadze®'*

’ Quantigic® Solutions e’ 1127 High Ridge Road, #135, Stamford, CT 06905

" Free University of Thilisi, Business School & School of Physics
240, David Agmashenebeli Alley, Thilisi, 0159, Georgia

December 9, 2015

“There are two kinds of people in this world:
Those seeking happiness, and bullfighters.”
(Zura Kakushadze, ca. early '90s)*

Abstract

We present explicit formulas — that are also computer code - for
101 real-life quantitative trading alphas. Their average holding
period approximately ranges 0.6-6.4 days. The average pair-wise
correlation of these alphas is low, 15.9%. The returns are strongly
correlated with volatility, but have no significant dependence on
turnover, directly confirming an earlier result based on a more
indirect empirical analysis. We further find empirically that
turnover has poor explanatory power for alpha correlations.

Alpha#1: (rank(Ts_ArgMax(SignedPower(((returns < 0) ? stddev(returns, 20) : close), 2.), 5)) -
0.5)

Alpha#2: (-1 * correlation(rank(delta(log(volume), 2})), rank(((close - open) / open)), 6))
Alpha#3: (-1 * correlation{rank{open), rank(volume), 10})

Alpha#4: (-1 * Ts_Rank(rank(low), 9))

Alpha#5: (rank((open - (sum(vwap, 10) / 10))) * (-1 * abs(rank((close - vwap)))))
Alpha#6: (-1 * correlation(open, volume, 10))

Alphat#7: {(adv20 < volume) ? ((-1 * ts_rank(abs(delta(close, 7)), 60)) * sign(delta(close, 7))) : (-1
*1))

| 7-2 101 NMEARERETF

A PO AT AR SCRE I RSO B 132, A RSB F 3 AN, BHRgRSaEE —14
KB G1 =, R 5] SHITER .

1. B+ 16 : 5 HRRSESEZBIIHEXEZERIEIE
HACRS IR -

def alphal6(symbol, now) :
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data = history n(symbol=symbol, frequency="1d",end time=now,count=5

, fields="close,volume",df=True)

vlioume = data["volume"] .values
close = data["close"] .values
corr = np.corrcoef (vlioume,close)

return -—-corr

H ) data 2 3RHUEHE J5AE ) — N R, volume A1 close & H A4 B EHE . 7B 3K
R RS, A NumPy v 554N Z0 510065 B A 9% 22 2070 [B1FE ¢ 22 201131 24

2. B+ 53 : ((close - low) - (high - close)) / ( (close - low)8Y 9 HZBIEYE-HEIHE )
HARW T

def alphabd3(symbol, now) :

last day = get previous trading date ("SHSE",now)

data = history n(symbol=symbol, frequency="1d", end time=last day, count=9,
fields="high, low,close", df=True)

high = data["high"] .values

low = data["low"] .values
close = data["close"] .values
result = (2 * close[-1] - high[-1] - low[-1])/(high[-1] - low[-1])

return result

XBEFEERNE, NTREENFS, AR R CEZEN, R FRvHEZ
FKHAVERFIWEN S 9 HATih Z T, Rt HIA E—A 385 H N E.

NfE i — &, FEiX B nlHe 2 5 — KRR B K R BOX S, RONAE [RIII — g 2
RN E— AN Hi L2, Bk @ B F N AEH last day. 1XFF ARI8 5 F HuB
IEAAKREZ 5 R A

3. AF 78 : XIIREIZE 5 KRR EMESMEHTHER , BEHEREE
HACHS I -

from scipy.stats import rankdata

def alphad3(symbol, now) :

last day = get previous trading date("SHSE"™, now)

data = history n(symbol=symbol, frequency="1d", end time=last day, count=5,
fields="volume, high", df=True)

high = data["high"] .values

volume = data["low"].values

high rank = rankdata(high)

volume rank = rankdata (volume)

corr = np.corrcoef (high rank,volume rank)

return corr
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X BFEPIHE R, £ scipy LA rankdata B LU EEE 12 WK FI/N N5 13E

THER, Z xR Ja B EdE TR A 08 R L
PR ZANEF AR T, WK 7-1.

x71 HiERETF

STOM AR FR: il — 4 H W3 5 B/ RERE
STOQ R BRTFR: B —FENZ S E/RBEE
STOS FEFHBRTR. B FFRIR 5 B/iE B
STOA EREFEBRTR. Rl —FERIA 5 E/RERE
STOM barra | Barra BIF: AR In(Z2.5), VoAt HEZEH, S8t Bz
STOQ barra | Bamma F: AR In[zEi-; exp(STOMY)), T=63 M5 H
STOA barra | Bama HF: ARN Il Elo, exp(STOM)), T=244 M5 H

dizhbe | oS PUMIRERZEL B . HLA R AR 2R B/ B i 4
Ins c LA B S EE 51 25 50
Size ETTE
non-linear- Barra Bl F: EWE, KL EK XS T E L7 o5 ERE 51 %R E,
size PO BRE bR AL R
Market cap TETE
MSM —MNABRFEEY: B 1 MARFRBL 1 FHFR
MSQ FHMRFREH: BL3 MARFREL 1 FERFER
MSS NAEBFRAF), Bl 6 MABRFREE 1 FHRFR
RSTR bara | Bama BF: Nifwi[In(l+1n)], L=21, T=500, 3EH 120 H
RSTR m24 | Liatwe[In(1+7;)], L=1, T=240, 3£ 120 H
RSTR m1?2 THwIn(1+1,)], L=1, T=240, 3£} 60 H
RSTR m6 THw In(1+1)], L=1, T=120, %3 30 H
RSTR m3 ThwIn(1 4 1,)], L=1, T=60, *3E#I 15 H

e RSTR ml THwIn(1+1)], L=1, T=20, %FEH5H
RS 1 BT UY/21 32 & H AT
RS 3 BT r/63 A28 5 H R fici
RS 6 R AR /126 A28 5 H RTWER A
RS 12 Rt 252 N2 5 H Tl
Alpha Alpha R¥, MRWEZFEFFI SR 300 FaBiloas = 5 DL R EOm R,

%] Alpha %L, FFEHN 60 H
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DASTD Barra [Nf, FRTFERENE, RitHESFRULFREEOM, F=HN40 H

CMRA Barra [K 1, SFEEWRFEF D)

Barra [X|-¥, sigma, PMEUEFFS]SIPR 300 fRE R RS UL TR

T i, B, MRERITEEAE siana, RN 60 B

Barra [AF, NERH, MEmEFISFR 300 80 F5 LEZE
TRENAL, 19 Beta ¥, FFEH N 60 H

Beta

Yieldvol 1 AE W EFEREF; — A HWmRirEE

Yieldvol 3 FZEHWEERENE; = PMHHWERIRHEE

wizhz | Yieldvol 3 FEHWRBERSER, PEHRERIREE

High low 1 | AEROrEE: BE&/EESr (BE—1H A

High low 3 | FEROHEE): S&U/EREN (BE="H A

High low_6 | FEROr#s): BEU/EREN (BN AU

High low_12 | RNzl B&H/EEG (BOL+ = H A

VOL 1 A E AR E; 1 AMshEirEE
VOL 3 R EBEFRANF: 3 AR FEREE
VOL 6 A EFERANFE: 6 AN FEIREE

VOL 12 A BFEFRNE: 12 AEFERHEE

1L

7.1.2 E7F Talib B AREFEES

Talib FEHRZ I AH T HEAVHE T H, (B2 X8R R0 8 e fE AN IE 2 H ZE 5
17, %l MACD #1 RSI ZE#. X BEIZEANNEWRES 7508, 7 8 5z 4 Bl
A F -

1. SMA BB EIF1Y

WA ST T w2 s T . PR RIBER TN, tH i h—dA
RerAm, BrChzd8dE B A AN, Hpa— 45 2 B IR VR P IE R B A R A &

def SMA CN(close, timeperiod) :

return reduce (lambda x, y: ((timeperiod - 1) * x + y) / timeperiod, close)
2. RSI {E#x

RSI &4 — i HA Py bk s Z5OReK 2k S B e AT LR AR I — Fh R AR B 28, BE0E Iz
ML T A — e B AN ) SRR S . RST B EUR T » UK (Welles Wilder) 55 H T 11
TeEsE, R ATRIAERZ B RF AR M, sm55 a5 B AL AR H & S I i
kAT, TRWEH T REA BN EMSHt.

TR AR T DA = 2R B ok B A B A 5 55 110, 3X R B v DA # 65 # Se ik £
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PRI, JEHE S HUE LD R AE.

def RSI CN(close, timeperiod):

diff = map(lambda x, y: x - vy, close[l:], close[:-11])

diffGt0 = map(lambda x: 0 if x < 0 else x, diff)

diffABS = map(lambda x: abs(x), diff)

diff = np.array(diff)

diffGt0 = np.array(diffGtO0)

diffABS = np.array (diffABS)

diff = np.append(diff[0], diff)

diffGt0 = np.append(diffGt0[0], diffGt0)

diffABS = np.append (diffABS[0], diffABS)

rsi = map(lambda x: SMA CN(diffGtO[:x], timeperiod) / SMA CN(diffABS[:x],
timeperiod) * 100,

range (1, len(diffGt0) + 1))

return np.array(rsi)
3. KDJ f&tr

KDJ ks X MEEHLIR R, 2R =080 SCH BIBOR I dats, el Ss T 1
Wi, Jad 2RO R &S b, AR 1 b B BOR 234 L
Heo

fEHLfEFR KDJ — M H TR A guit iR &, MRIESTH2 R, @il AN i Y
CHRN9 H 9 A WHIE ST wAU A s — TR IR WER i foX =& Z 4]
HIEEBI o &, KR a — R AR R BGABENLE RSV, )R- T IE 3l T 22 n) s
PRV KA DAES TE, JF2 i 26 KRR A B SRE S
def KDJ CN(high, low, close, fastk period, slowk period, fastd period) :

kValue, dValue = talib.STOCHF (high, low, close, fastk period,

fastd perijiod=1, fastd matype=0)
kValue = np.array(map(lambda x: SMA CN(kValuel[:x], slowk period), range(l,
len (kValue) + 1)))

dvValue = np.array(map(lambda x: SMA CN(kValue[:x], fastd period), range(l,
len (kValue) + 1)))

JValue = 3 * kValue - 2 * dValue

func = lambda arr: np.array([0 if x < 0 else (100 if x > 100 else x) for x

in arr])

kValue = func(kValue)
dvValue = func (dvValue)
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JValue = func (jValue)

return kValue, dValue, jValue
4. MACD 15tx

MACD FRATRECFIER N FI4, R—MIFREFED) LK EERE, HIRPTEEFE D)
2 (EMAL2) IREEIREFRE 5 T4 (EMA26) BRI DIF, FH “2x(R4k DIF-
DIF ) 9 HINA 5354k DEA)” 15 3] MACD .

MACD [ XA &I AAE, Bihdhe. BN ER. BARU 4R £
RS Al RE R R R a3, (HEEi k. 2 MACD MG R IEE, =2
PfE 5. 5 MACD MIEZEH: [m) 50, ZEMES.

Y MACD PLRMEEARL, R TRIFE 30 1 35 26 A (1) 525 301 35 46 1) 22 R HE ¥ 1 s Hh s
., KRB M RKEHERFEL.

def MACD CN(close, fastperiod = 12, slowperiod = 26, signalperiod = 9):

e

macdDIFF, macdDEA, macd = talib.MACDEXT (close, fastperiod=fastperiod,
fastmatype=1, slowperiod=slowperiod, slowmatype=1, signalperiod=signalperiod,
signalmatype=1)

macd = macd * 2

return macdDIFF, macdDEA, macd

¥ H MACD febr%f i it A7 sz, AW
[F 7-1]

import numpy as np

from gm.api import *

import os

from tools import Talib_CN_E:J: Talib SEMEATHESRHE — as talib cn

def init (context):

schedule (schedule func=algo, date rule='ld', time rule='09:31:00")
context.index = "SHSE.Q000300"

def algo(context):
now = context.now

last day = get previous trading date("SHSE"™, now)

data =
history n(context.index, frequency="1d", count=30,end time=last day,fields="clos
e",df=True)

close = data["close"].values

macdDIFF, macdDEA, macd = talib cn.MACD CN(close)

1f macd[-1] > 0 and macd[-2] < 0:
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order target percent (symbol=context.index, percent=1l,
order type=OrderType Market,
position side=PositionSide Long)
elif macd[-1] < 0 and macd[-2] > O:
order target percent (symbol=context.index, percent=0,

order type=OrderType Market,
position side=PositionSide Long)

def on backtest finished(context, indicator):

print (indicator)

if name == " main "

run (
strategy id='9f53el5f-6870-11e8-801c-4cedfb681747",

filename=(os.path.basename( file 1)),

mode=MODE BACKTEST,
token='715f84a04a4574e2e77491dec2f7c8bbclc663bl2",
backtest start time='2016-01-05 09:30:00"',
backtest end time='2018-06-23 15:00:00",
backtest initial cash=10000000,

backtest adjust=ADJUST PREV

)
X B O 2 MACD M iridi T #eE, 25 MACD Z& L% 0 ZB kKA, &
MACD F%F 0 ZkBf sz, 1k AHFIREN RAZ PR 300 820, X 6F Al L5 AR A —Fpiiliak
PRI 1A e 251 -
gE R 7-3 fos

&
1,0:00,000.007T 1,252175.027C 252,175.027% 0L007T 25.22% I3 475 10.72% 12 40% 085 063

G000

02-15 0414 10-26 05-04 11-10 05-1¢ [-22
2014 2018 H6 7 oy pan)b:] 2018

K 7-3 3T HE N MACD HFEET
nfPLE R, BT HE XK MACD Gt £ — R E MBI EEn, (B28dE A EEE
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e TG 2 Talib HAlr ) MACD £ &2 H & X ) MACD, fixif#8ANE ¢ H B 7 T BRA

713 —1METHEFEARREFEEEHIEM
FHRIANE AR, X% 58 4 5L T 1R 5 o6 I 2= i A7 6 B e I 1 S s, 6o it 4
14 R AnrEZE/NT 0.05 IR SHT NI SEN .

1. BREBIREAYRRZY

N T2 RER R, HhamEE IR, X R TREBE AT, SRHOT N A R
o e, ARRS B T

def get symbol list (index,now):

try:
symbol 1list = get history constituents (index=index,
start date=now) [0] .get ("constituents") .keys ()
symbol 1list not suspended = get history instruments (symbols=symbol 1ist,
start date=now, end date=now)
symbol list = [item['symbol'] for item in symbol list not suspended 1if

not item['is suspended']]

_symbol 1list = symbol 1list
symbol list = []
for in symbol l1ist:

symbol list.append( )
except:print (index)

return symbol 1ist

H 5 EH] get history constituents PREIRHUFR LI P sE Rl I, 2 Ja FAIWT =4 B 3 A5 45 R )
R 5% . 1M symbol list RAE MBI ESIZR, FFnEE — e 23R H 2] symbol list A7
FFiR A

PR, e A UL B AT JE LA i SR

2. IERTINFKIBRS

N LR RS AT S . X BERZOEMTE 14 RIKEIR#EZE/DT 0.05 B
AT TN o

HACRS @k -
data =
history n(symbol, frequency="1d", fields="close",count=14,end time=last day)

close = tools.get data wvalue (data,"close")
std = np.std(close)
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X BT R E e/ N T 0.05.

3. BiRRIRNRS

NHAT AR T IS, BT LKA, A 2 H 5N, AiX B B A EHh 6 Y 52
BEAT FIWT, A Y B RN R S A A R
ARG, S NS 30%E F RSk 7%, (SRR

positions = context.account () .positions()
for position 1in positions:

symbol = position|['symbol']

current price = current (symbol) [O] ["price"]

if (current price > context.symbol buy pirce[symbol] * 1.3) or
(current price < context.symbol buy pircel[symbol] * 0.97):

order target percent (symbol=symbol, percent=0,

order type=OrderType Market,

position side=PositionSide Long)

I A BEARACRS W1
[FEF 7-2)

import os
from gm.api import *
import numpy as np
from MSCI tools import msci tools as tools
def init (context):
context.index = "SHSE.000010"
context.threshold = 0.05

subscribe (symbols=[context.index], frequency='60s"')
context.symbol buy pirce = ({}
context.num = 3

def on bar (context,bars):

now = context.now
positions = context.account() .positions()
for position in positions:
symbol = position|['symbol']
current price = current (symbol) [0] ["price™]
if (current price > context.symbol buy pirce[symbol] * 1.3) or
(current price < context.symbol buy pirce[symbol] * 0.97):
order target percent (symbol=symbol, percent=0,
order type=OrderType Market,

position side=PositionSide Long)
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last day = get previous trading date ("SHSE",now)

day time ,hour and mins = str(now) .split (" ")

symbol list = []
if hour_and_mins == "09:31:00":

_symbol 1list = tools.get symbol 1list(context.index,now)

for symbol in symbol 1ist:

data =
history n(symbol, frequency="1d", fields="close",count=14,end time=last day)
close = tools.get data value (data,"close™)
std = np.std(close)
if std < context.threshold:
symbol list.append(symbol)
print ("-————————- ",now," ",symbol list,"-———-—————— ")

for symbol in symbol list:
volume = history n(symbol=symbol, frequency="60s", count=2,
fields="volume', fill missing='Last',
end time=now, df=True) ['volume'].values
if volume[l]/volume[0] >= 5:
current price = current (symbol) [0] ["price™]
last price = history n(symbol=symbol, frequency="1d", count=1,
fields='close', fill missing='Last',
end time=now, df=True) ['close'].values
if np.log(current price/last price) > O0:
order target percent (symbol=symbol, percent=1l. / (context.num),
order type=OrderType Market,
position side=PositionSide Long)
context.symbol buy pirce[symbol] = current price

if name — main

nm.

run (
strategy 1d='9f53el5f-6870-11e8-801c-4cedfb681747"',
filename=(os.path.basename( file 1)),
mode=MODE BACKTEST,
token='715f84a04a4574e2e77491dec2f7c8bbclOco63bl2",
backtest start time="2018-01-01 09:30:00",
backtest end time='2018-01-15 15:00:00",
backtest initial cash=10000000,

backtest adjust=ADJUST PREV
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7.21 FHAOZEHEXREREFIT2A

1. BEIISIEERREES

FH /167 2 e febntirts LAk nlGEIB B W & 71, BIAS B N N7 T G o T, M
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2. PRSSHEENY B
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beta {i 2} & T
4 4k beta e 8 3 A 5 T4 % F 1K beta {5 & ¥ 3 & 3 5]

— T

e T e AR

B 7-5 AEHIFE (Betafl) XMNHFHER
RSRS HF A THEAARE LT

def get rsrs welght not support (symbol,now,length = 600,window = 18):
last day = get previous trading date ("SZSE",now)
last last day = get previous trading date("SZSE", last day)
data = history n(symbol=symbol, frequency="1d", count=length + window,
end time=last last day,
fields="open,high, low,close",
fill missing="last", df=True)
data high = (data["high"].values)
data low = (data["low"].values)
#iX B £ H 2| K1 Rsrs FAI{H
rsrs weights = []
for len 1in range(len(data) - window + 1):
high = data high[len :len + window]
low = data low[len :len + window]

low = sm.add constant (low )
model = sm.OLS(high , low )
results = model .fit()

weight = (results .params[l])

# rsrs weights.append(weight ) 1ﬂﬁﬁﬁweight
rsrs weights.append (weight ) # X B ERER weight

last day data = history n(symbol=symbol, frequency="1d", count=window,
end time=last day,

fields="open,high,low,close", fill missing="last",

df=True)
high = last day data["high"].values
low = last day data["low"].values
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low = sm.add constant (low )

model = sm.OLS (high , low )

results = model .fit()

weight = (results .params[1l])

z score = (weight - np.mean(rsrs weights)) / np.std(rsrs weights)

return Z score

X EEA AR E S S IREZ B )RR, Rl

® IRATM HMmHMEmMEMN/FZ] (M=600) .
® 55| H 38 34T OLS =2,
® A M H&AENEFY], ALY BARGIFES.

7.2.2 i#eY RSRS & F 5[a]m % #

Sz B, EfEH RSRS #H TR TEHER, HEWRCORIR KRR 2645 8 L 15
. FATEF RSRS ArifEsr 5 i ZEAHFETS 3| RSRS 1 1EbriES;, DL FRAG 4a %3 E 1R KAB U
GRCRIR ZE B RSRS b7 % S 0% (1 520 .

RSRS FriESSZEFRMIE: b b 38 800 1 AR FArdE s 2200, T A [RESH{ERME
TR, AT I 2 AW T A X o R SRS A B IR A K. — NG SR RS 2 RSRS 2 IEARHE 4
5 RSRS R} FAGAHIeTS 2] RSRS A1 kst 7y o

gt 5 Y RSRS 1 vk R .

IR, TS (RSrs) MR, RZETS

def get rsrs weight classic(symbol,now,length = 200,window = 18):

last day = get previous trading date("SHSE"™, now)

ans = []

ans rightdev = []

data = history n(symbol, frequency="1d", count=length, end time=last day,
fields="high, low")

highs = msci tools.get data wvalue (data, "high")
lows = msci tools.get data value(data, "low")
for 1 in range(len(highs) ) [window:]:

data high = highs[1 - window + 1:i + 1]

data low = lows[i - window + 1:1 + 1]

X = sm.add constant (data low)

model = sm.OLS (data high, X)

results = model.fit ()
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ans.append (results.params[1])

# itHE r2

ans rightdev.append(results.rsquared)

# T HEARME R RSRS B bR
+ HEBEFS

section = ans|[—-length:]
¥ IHEIERFF
mu = np.mean (section)

4 i+ERHELL RSRS 1BERFEY

sigma = np.std(section)

zscore = (section[-1] - mu) / sigma
# THE AW RSRS PrifE 7
zscore rightdev = zscore * ans[-1] * ans rightdev[-1]

return (zscore rightdev)

T A Al RSRS Xt R #8247 B4
(F5 7-3]

from gm.api import *

import os

from MSCI tools import 15 RSRS as RSRS
def init (context):

schedule (schedule func=algo, date rule='ld', time rule='09:31:00")
context.index = "SHSE.000300"

def algo(context):
now = context.now

last day = get previous trading date("SHSE"™, now)
rsrs weight = RSRS.get rsrs weight classic(context.index,last day)

if rsrs weight > 0.7:
order target percent (symbol=context.index, percent=l,
order type=OrderType Market,
position side=PositionSide Long)
elif rsrs weight < -0.7:
order target percent (symbol=context.index, percent=0,
order type=OrderType Market,

position side=PositionSide Long)
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def on backtest finished(context, indicator):
print (indicator)
if name == " main ":

run (
strategy id='9f53el5f-6870-11e8-801c-4cedfb681747",
filename=(os.path.basename( file 1)),
mode=MODE BACKTEST,
token='715f84a04a4574e2e77491dec2f7c8bbclce63bl2",
backtest start time='2016-01-10 09:30:00",
backtest end time='2018-07-01 15:00:00",
backtest initial cash=10000000,

backtest adjust=ADJUST PREV
)
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W 2 B BE AL G i i AE I 7 ASE R A OGS, @i 70 E 4 Fama-
Macbeth [BIFA]CARIR, E4H 1 ANHRFEM 3 AN H 5] DL 72 25 2 B A, T 22 1
B R DR 1A% BORVEAE T AR ST, ASBEE HAR A& WL IR -1 B e

DRI e mT CAIE, 0 7 M 25 R (R 1 1 3 B4R F R PR I S AR L [R) 2R  (hRB) IREE &
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(1) WrZEiw 2 BE R TR R B Bt N I = AR 13 25 250 A2 ) H I E By, EoR 1
HEKERNE A 250 KiKEKMEN) Pearson AHOK REL, 1M “ B SEIHI AR S " {88 H 102 B2 /R b AH G £
B, HARBUERE AR Z MRS .

7NN

Distance=p iz 521 25 250 42 5 H Tk kM ) Pearson AH ¢ 5 %L distance
=1-PIER T X 250 22 5) HEKERTE ) Pearson #HK 52 %X
(2) NE—REEEHEE &I 10 AR5 distance minl0, SFRFIEIX 10 R SR
FFEH S, THREFIEH S IHEDNE, 1TE9ZFE % (ReferencePrice)
(3) B R H RSN (closePrice) , S5ZZMMEHIUSEEEZE, 153
XFE Py 2 (PriceSpread) .

agiu /(1

PriceSpread=In((closePrice)—In(ReferencePrice))PriceSpread

=In((closePrice)—In(ReferencePrice))
(4) X HIRTRE L 2 60 1N22 %) H ) PriceSpread, JFX4T Hbr#E{L 15 5] SpreadBias. A=
LI

SpreadBias=PriceSpread—mean(PriceSpread)std(PriceSpread)SpreadBias
=PriceSpread—mean(PriceSpread)std(PriceSpread)

i 5 i v E PR R
def get max symbols list(symbol list = "",frequency="1d",count = 250,now =
"M,num = 10) :

start date = ago.get previous date (now,250)

last day = get previous trading date ("SZSE",now)

df = pd.DataFrame([])
_symbol list = []
for symbol in symbol list:
try:
data = history(symbol=symbol, frequency=frequency,
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start time=start date, end time=last day, fields="close",

fill missing="last", adjust=ADJUST PREV, df=True)

1f len(data) == count:
_symbol list.append(symbol)
close = (data["close"].values)

close = np.diff (close)/close[:-1]

data close = pd.DataFrame ({symbol: close})

if len(df) ==
df = (data close)
else:
df = pd.concat([df, data close], axis=l)
except:
pass
symbol list = symbol list
corr = df.corr ()

symbol and corr list={}
for in range (len(symbol 1ist)):

line 1 = (corr.ix[:, ])

line 1 = line 1.sort wvalues (ascending=False) =SB KHERF

res = (line 1.index) [0:num]
symbol and corr list[symbol list[ ]] = res

return symbol and corr list

Xt A FE ) & T

def get SpreadBias (symbol and corr list,now):

last day = get previous trading date ("SZSE",now)

symbol and ReferencePrice = {}
symbol and PriceSpread = {}

for symbol in symbol and corr list:
symbol list = symbol and corr list[symbol]

PriceSpread arr = []

for n in range(60):

target day = ago.get previous date(last day,n)

close arr = []

for in symbol list:

data = history(symbol= , frequency="14d",
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end time=target day, fields="close",
fill missing="last", adjust=ADJUST PREV, df=True)
close arr.append(data["close™] .values)

data = history n(symbol=symbol, frequency="1d", count=l,

end time=target day, fields="close",
fill missing="last", adjust=ADJUST PREV, df=True)

close = data["close"].values

PriceSpread = np.log(close[-1]) - np.log(np.mean(close arr))

PriceSpread arr.append(PriceSpread)

symbol and PriceSpread[symbol] = (PriceSpread arr[-1] -

np.mean{PriceSpread_arr)}/np.std{PriceSpread_arr}

return symbol and PriceSpread
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f£1 ¢ (The Volatility Effect: Lower Risk without Lower Return) 1, {E& 45 H | X FixX
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@ FLAIFKHEWNATAHRE.

MAESLPRY, WaIRKN 7 NIREBESI I KR8 “BEEs” 5 “HMI D)
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Z |8 ) BhE
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1. W ERERIRITTELE
H B B THS 5 AR P R B [8) B AW e R A AR 22 AT TH B, ACRS

def get volatility wind(symbol,now,count) :

last day = get previous trading date ("SHSE",now)
data = history n(symbol=symbol, frequency="1d", count=count,

end time=last day,fields="high,low,close”,fill missing="last")

close = msci tools.get data wvalue (data,"close™)
close = pd.DataFrame (close)
stocks change = close.apply(lambda x: np.log(x) - np.log(x.shift(l)))

+ 18 30, 60,90 HEEEIE, Fihz

daily vol = stocks change.std()
annual vol = daily vol * 2052 ** (0.5

return annual vol.values[0]

H - AR R S a6 B X AT SEA AL B . get data value pRECH T M EHRE
s B S i R 81, ARRS
#iX B ACHD A T 3REGER [B] ) data BB HIN R FH 1ist
def get data value (data, factor):

result = []

for in data:

result.append( [factor])

return result
2. BEREBKSNTERGE

B —MBOYE B BRI SR R Rl R H . HORET B 5 RS R
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def get volatility normal (symbol, now, count):

last day = get previous trading date ("SHSE",now)
data = history n(symbol=symbol, frequency="1d", count=count,

end time=last day,fields="high,low,close”,fill missing="last")

close = msci tools.get data value(data,"close")
res = np.var (close) /np.mean(close)
res = np.sqrt(res)

return res

X R ER A T SR e bR (R A e 7 v, o AR AR (— R AR EE IR
300 ZE 50 BuEshirE, d A A

3. (FRWEN TR Beta (BITEAE
58 FAS BB ) SR AR vt 5 B B 18] e 471 2 e 1T B AT B s FH B0 s, ARSI

import statsmodels.api as sm

def get beta weight 1 not support (symbol,now,count,market index =

"SHSE.000001"™) :

— R B B B S i e R R R R O W TR, [EHREHE Beta REL

last day = get previous trading date ("SHSE", now)
market data = history n(symbol=market index, frequency="1d", count=count,
end time=last day,fields="high,low,close”,fill missing="last")

market close = msci tools.get data value (market data,"close")

symbol data = history n(symbol=symbol, frequency="1d", count=count,

end time=last day,fields="high,low,close”,fill missing="last")

symbol close = msci tools.get data value (symbol data,"close™)

market close = sm.add constant (market close)
model = sm.OLS(symbol close, market close)
results = model .fit()

weight = (results .params[1l])

return weight

X BAE ] FUEFR B E A BLFIbR ), AESE bR a] DUARYE 35 BB MUK IR 300 B fhAR
HRFER T
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X EfEH T statsmodels T B4, FHE MR 267 FE &S 05,

4. (FRWERERRY Beta BITEGE
S 1 AR Z [BMERITHE SR, B — R FWsaa A0y Beta (EAUTHRE 57, AR U0TF:

def get beta weight 2 (symbol,now,count,market index = "SHSE.000001"™):

T

— R AR S B e R [F R R (OKfD) W REHEATREIE, [EHREGE Beta REL.

T

last day = get previous trading date ("SHSE",now)

market data = history n(symbol=market index, frequency="1d", count=count,
end time=last day,
fields="high, low,close",

fill missing="1last")
market close = msci tools.get data value (market data,"close")

market close ratio = []

for 1 in range(l,len(market close)):
ratio = (market close[i] - market_close[i—l]}/market_clase[i—l]
ratio = (0.99 ** (len(market close) - 1)) * ratio

market close ratio.append(ratio)

symbol data = history n(symbol=symbol, frequency="1d", count=count,
end time=last day,
fields="high, low,close",

fill missing="last")
symbol close = msci tools.get data value (symbol data,"close")

symbol close ratio = []

for i in range(l,len(symbol close)):
ratio = (symbol close[i] - symbol_close[i—l]}/symbol_close[i—l]
ratio = (0.99 ** (len(market close) - 1i)) * ratio

symbol close ratio.append(ratio)

market close ratio = sm.add constant (market close ratio)
model = sm.OLS (symbol close ratio, market close ratio)
results = model .fit()
weight = (results .params[1l])

return weight
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LA E 4 FREBONE WHIB SRR %, BRI A, &G E 2 HERRKTHE A,
AT 4

7.3.2 BEZHIKENEEF

b7 731 NI AR SEE T4, SEEBEZRIRsERRE e UER, 1EE 24 7L
AR T EE] . JTEEENRZ, ZXBEE price_data 24 AT M) pandas %30, %7
BRSSO AR LS E b

(1) Parkinson (1980) A&t &K H A 7 I B s i AL ARAT PR NI i& Eidls . B FH AR 22 33
Tt e ZAhTHEA RO S ) X )AL — @ fBise B Ee 3T UREL O A oF & 58 e R0t A v [l

def Parkinson get estimator (price data, window=30, trading periods=252,

clean=True) :

rs = (1.0 / (4.0 * math.log(2.0))) * ((price data['High'] /
price data['Low']) .apply(np.log)) ** 2.0

def f£(v):

return trading periods * v.mean() ** 0.5

result = rs.rolling(
window=window,
center=False

) .apply (func=1t)

if clean:
return result.dropna ()
else:

return result

(2) Garman-Klass (1980 FiIFii % 5 i B R« A A FICAR B0 = /M ks SR 47 £
i, AT R R R AV B TR IEAEAE R RS, DB BT 22 1 T hf it -

def GarmanKlass get estimator (price data, window=30, trading periods=252Z,

clean=True) :
log hl = (price data['High'] / price data['Low']) .apply(np.log)
log cc = (price data['Close'] / price data['Close'].shift (1)) .apply(np.log)

rs = 0.5 * log hl ** 2 - (2 * math.log(2) - 1) * log cc ** 2

def f£(v):
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return (trading periods * v.mean()) ** 0.5

result = rs.rolling(window=window, center=False) .apply(func=tf)
if clean:

return result.dropna ()
else:

return result

(3) Parkinson 1 Garman-Klass {lii1-& 2 frLARESE @ 1HRCE, ZEOVEAN I T2 AiE

HFE iR, 0 H 2R IR AT EERL T J1LART A7 BRIz 3 DL 32 5 R e S R
Rogers-Satchell £E—EFERE FHE 7 IX SR %05, I T iy A SRR EA LT

def

RogersSatchell get estimator(price data, window=30, trading periods=252,

clean=True) :

log ho = (price data['High'] / price data['Open']) .apply(np.loq)
log lo = (price data['Low'] / price data['Open']).apply(np.log)
log co = (price data['Close'] / price data['Open']).apply(np.log)

rs = log ho * (log ho - log co) + log lo * (log lo - log co)

def f(v):

return trading periods * v.mean() ** 0.5

result = rs.rolling(
window=window,
center=False

) .apply (func=f)

if clean:
return result.dropna ()
else:

return result

(4) Garman-Klass (1980) fliit & LEEMB R IF IR A AT H RIS . Yang-

Zhang (2000) 3 /&M O EE TR AL THE, A B SRR R IBCOTE .

def

YangZhang get estimator (price data, window=30, trading periods=252,

clean=True) :

156

log ho = (price data['High'] / price data['Open']) .apply(np.loq)

log lo = (price data['Low'] / price data['Open']) .apply(np.log)

log co = (price data['Close'] / price data['Open']).apply(np.log)

log oc = (price data['Open'] / price data['Close'"].shift(1l)) .apply(np.loqg)



log oc sq = log oc ** 2

log cc = (price data['Close'] / price data['Close'].shift (1)) .apply(np.loqg)

log cc sq = log cc ** 2
rs = log ho * (log ho - log co) + log lo * (log lo - log co)

close vol = log cc sg.rolling(
window=window,
center=False
) .sum() * (1.0 / (window - 1.0))
open vol = log oc sqg.rolling(
window=window,
center=False
) .sum() * (1.0 / (window - 1.0))
window rs = rs.rolling
window=window,
center=False

) .sum() * (1.0 / (window - 1.0))

k =0.34 / (1 + (window + 1) / (window - 1))
result = (open vol + k * close vol + (1 - k) * window rs).apply(np.sqrt) *

math.sqgrt (trading periods)

if clean:
return result.dropna ()
else:

return result

(5) fHHWEE Skew QB % .

def Skew get estimator (price data, window=30, clean=True):
log return = (price data['Close'] /

price data['Close'].shift(1l)) .apply(np.loqg)

result = log return.rolling(
window=window,
center=False

) .skew ()

if clean:
return result.dropna/ )
else:

return result

157



(6) {3 HIEE Kurtosis fCE 3%,

def Kurtosis get estimator(price data, window=30, clean=True):

"IEfF Kurtosis 'fﬂﬁiﬁﬁ$"

log return =

price datal

(price data['Close'] /

'Close'"].shift (1)) .apply(np.log)

result = log return.rolling(

window=window,

center=

) . kurt ()

if clean:

else:

U

False

return result.dropna ()

return result

LAk : —MEEURKTIER 100%AIRI<E
LEHIF

X PR T, RFalE PR B, IR AR R RN, AR NARA A B T A ]
TAERT, JRSGH B A T . NIRATTEEE A B R D R AE S IA F] 100%
e s, T EARTE R = RoRIE s, W 7-7 fhios.

bl -1'rl~'~ll‘-|[“r”'h-" --I.,-“.l]"u,klkl.l.il"l;,*ll-.l,-"'erTJ '-I'J'.'.l-I-u,JT-I--| rlbr J.IIII.-.l-I.I.,;.LJ.I--.L.Ju-,al -l. r lLl J'_,l. i |-lI bk Lo }-.J. | r|- a7 1||l I ||-‘. lHI-III| FIH JH\JLQT‘II
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741 IXARIEFRENIZIT

e Gui ik i 5 AN BAR S BORTR bR, IX 2 LK R B 1 37 Hh SR BOMSE 2 ) 7
o TERIFIS 2 B2 LOSWER AT LA R AE 5y & B ) PP I
B kAR EbR, AW T

(1) % X 60 KWW HhZH/NT 10%:

def buy check price amplitude (context, symbol, count = 60, threshold = 0.1):

now = context.now

last day = get previous trading date("SHSE"™, now)
famplitude = beta and vol.get volatility normal (symbol, last day, count=count)

data =
history n(symbol, frequency="1d", count=count,end time=last day,fields="open,hig
h,low,close™)

close = msci tools.get data wvalue (data,"close™)

open = msci tools.get data wvalue(data, "open")

high = mscil tools.get data wvalue(data, "high")

low = msci tools.get data wvalue(data, "low")
amplitude = (np.max(high) - np.min(low))/close[0]

if amplitude < threshold:
return True
else:

return False

(2) FEAm-HE GEZSE 18 kA &/ il 4 FHNRKER 10%)

def buy check mean volume small (context,

symbol,week count short=18 ,week count long = 150, threshold = 0.1):

now = context.now

last day = get previous trading date("SHSE"™, now)

data = history n(symbol, frequency="1d", count=week count long * 5,

end time=last day, fields="volume™)

volume = msci tools.get data wvalue (data, "volume")
max volume last = np.max(volume[-week count short*5:])
max volume = np.max(volume)

if max volume last < max volume * 0.1:
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return True
else:

return False

(3) HHRAZ &R T ZEEE H 0B PR &1 2.5 %, K81 10 HEsh F s
=13 i

def buy check volume increase (context, symbol):

now = context.now

last day = get previous trading date ("SHSE", now)

data = history n(symbol, frequency="1d", count=11l, end time=last day,

fields="volume™")

volume = msci tools.get data wvalue (data,"volume")
h = volume

volume = h['volume'][-1]

volume mean 5 = np.mean(h['volume'][-6:-1])
volume mean 10 = np.mean(h['volume'][-11:-117)

if volume > volume_mean_5 * 2.5 and volume > velume_mean_lﬂ * 3:
return True
else:

return False

(4) FBIWERZATACE R THERI B E (0.8 i) , EANXIEFREAT 30 K, HE
R H A ERTZIXE RS 8/ 2 5, XIE s/ T 10%:

def buy check volume increase and price amplitude (context, symbol):

now = context.now

last day = get previous trading date("SHSE"™, now)

data = history n(symbol, frequency="1d", count=270, end time=last day,

fields="open,high, low,close,volume")

close = msci tools.get data wvalue (data,"close™)
open = msci tools.get data wvalue(data, "open")

high = msci tools.get data wvalue(data, "high")

low = msci tools.get data wvalue(data, "low")
volume = msci tools.get data wvalue (data, "volume")
volume yesterday = volume[-1]

# HEHWCER i 2= T IR

if close[-1] < open[-1]:
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return False

R EIER Z ATBSEBE R TRERK A E (0.8 %) HIAAHIM, ZAHMBSKIXEFREKT 30 K
start = 0
end = -1
for 1 in range(l, len(volume)) :
index = —(1 + 1)

if volume[index] > wvolume[-1] * 0.8:

start = index + 1
break
if start == 0 or (end - start) < 30:

return False
# WEREHRAZE KT ZX A KPR ERT 2 &
volume mean = np.mean(volume[start:end])
volume mean 5 = np.mean(volume[-6:-1])
1f volume yesterday < volume mean * 2.5 or volume yesterday < volume mean 5
* 2.5:

return False

# XIEG BB/ T 10%

price max = max(high[start:end])
price min = min(low[start:end])
price amplitude = (price max - price min) / open[start]

+ print 'min=%s, max=%s, open=%s, amplitude=%s' % (price min, price max,
h['open'] [start], price amplitude)
if price amplitude > 0.1:

return False

return True

(5) XT3 SR BOE, SEH R RS ARSI

def sell check(context, symbol):
if sell check mean price(context, symbol, 0.1) and
sell check turnover ratio(context, symbol):
return True
if sell check mean price(context, symbol, 0.2):
return True

return False
(6) SEHS-YIZR (5 H&#d 10 04k 10%, 10 HZkiEd 30 H4 10%)

def sell check mean price(context, symbol, threshold = 0.1):

now = context.now
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last day = get previous trading date("SHSE"™, now)

data = history n(symbol, frequency="1d", count=31l, end time=last day,

fields="open,high, low,close,volume")

close = msci tools.get data wvalue(data, "close™)
open = msci tools.get data wvalue(data, "open")
high = msci tools.get data wvalue(data, "high")
low = msci tools.get data wvalue(data, "low")

volume = msci tools.get data wvalue (data, "volume")

+ ks H&. 10 H&. 30 H&

mean 5 = np.mean(close[-5:])

mean 10 = np.mean(close[-10:])

mean 30 = np.mean(close[-30:])

diff 5 10 = (mean 5 - mean 10) / mean 10
diff 5 30 = (mean 5 - mean 30) / mean 30
diff 10 30 = (mean 10 - mean 30) / mean 30

4 SREERR 5 HZ&. 10 HZ&. 30 H&

yes mean 5 = np.mean(close[-6:-1])

yes mean 10 = np.mean(close[-11:-1])

yes mean 30 = np.mean(close[-31:-1])

yes diff 5 10 = (yes mean 5 - yes mean 10) / yes mean 10
yes diff 5 30 = (yes mean 5 - yes mean 30) / yes mean 30
yes diff 10 30 = (yes mean 10 - yes mean 30) / yes mean 30

return diff_5_30 > threshold

QENTE <23

def sell check turnover ratio(context, symbol):

now = context.now

last day = get previous trading date ("SHSE", now)

TR

start date=last day,
end date=last day, fields="TURNRATE')

TURNRATE = mscil tools.get data value( df, "TURNRATE")
return TURNRATE[QO]>15

#3EH S RSRS
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df = get fundamentals (table='trading derivative indicator',

symbols=symbol,



from MSCI tools import 15 RSRS as RSRS
def sell check rsrs(context,symbol):
threshold = -0.7

now = context.now

zscore rightdev = RSRS.get rsrs weight classic(symbol,now)

if zscore rightdev < threshold:
return True

else:

return False

(8) FEffaHE (M. BEvs LEIKIF R B ERERAD) -

def cow stock value (context, symbol):
now = context.now

_pb = get fundamentals (table='trading derivative indicator', symbols=symbol,

start date=now,
end date=now, fields='PB,NEGOTIABLEMV')
pb = msci tools.get data value( pb, "PB")
NEGOTIABLEMV = (mscl tools.get data wvalue( pb,
"NEGOTIABLEMV") ) [0]/100000000

if NEGOTIABLEMV > 100:

return 0

num fall = fall money day 3line (context, symbol, 120, 20, 60, 160)
num cross = money 5 cross 60 (context, symbol, 120, 5, 160)

return (num fall * num cross) / (pb * (NEGOTIABLEMV ** (0.5))
(9) 3 B4 HY0 &

def fall money day 3line (context, symbol,n,nl=20,n2=60,n3=120) :

now = context.now

last day = get previous trading date ("SHSE", now)

data = history n(symbol, frequency="1d", count=n+n3, end time=last day,

fields="cum wvolume")

stock m = msci tools.get data value(data,"cum volume")
i=0
count=0
while i<n:
money MAZ200=np.mean(stock m[i:n3-1+i])
money MA6O0=np.mean(stock m[i+n3-nZ:n3-1+1i])
money MAZ0=np.mean(stock m[i+n3-nl:n3-1+i])
if money MAZ20<=money MA60 and money MA60<=money MAZ0O0:

count=count+1
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1i=i+1

return count

(10) TH&HE kM, BACHTS HEF 60 H:

def money 5 cross 60 (context, symbol, n, nl = 5, n2 = 60):
now = context.now

last day = get previous trading date ("SHSE",now)

data = history n(symbol, frequency="1ld", count=n+n2+1l, end time=last day,
fields="cum volume")
stock m = msci tools.get data value (data, "cum volume")
i=0
count=0
while i<n:
money MAe6O=np.mean(stock m[i+l:n2+1i])
money MA60 before=np.mean(stock m[i:n2-1+1])
money MAS=np.mean(stock m[i+l+nZ-nl:n2+i])
money MAS5 before=np.mean(stock m[i+nZ2-nl:n2-1+i])
if (money MA60 before-money MAS before)* (money MA60-money MA5)<0:
count=count+1
i=i+l

return count

7.4.2 [BMASEt
TR T AT B, M T 0 A T AR, 3 R A SN R S M A A A S
9, IR EE R 3 AT

0 HKIMERZIMMXEZATHERAMRRZ (0.84%F) , XK A e RIKT 30 .
0@ MAY¥ARXEFATZRE&FH R T 24E.
® XMk sh T 10%.

117 32 HE AR B 75 B 2 LA 2R

® S5 H¥KAAAT 30 B ¥ L&AEA) 10% B4 FF KT 15,
® 5 H¥EXAAAT 30 B IX&RIELY 20%.

SEEACIL IR .

[F)y 7-4]

import numpy as np
from gm.api import *
import os

from MSCI tools import msci tools
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from FKLLANEH SIEFF import tools

def init (context):

schedule (schedule func=algo, date rule='ld', time rule='09:31:00")

context.num = 10 #H KFEFAEE

def algo(context) :

now = context.now

sell symbol l1ist = []
buy symbol list = []

#id Y8 3E R
positions = context.account() .positions/()
for position in positions:
symbol = position['symbol']
if tools.sell check(context, symbol):
order target percent (symbol=symbol, percent=0,
order type=OrderType Market,

position side=PositionSide Long)

sell symbol list.append(symbol)
print (now, " ","Eﬁﬁh ", symbol)

symbol list = msci tools.get symbol 1ist ("SHSE.0003922",now)

for symbol in symbol list:
try:
if (symbol not in sell symbol 1list) and
(tools.buy check (context,symbol))

order target percent (symbol=symbol, percent=1l./context.num,

order type=OrderType Market,

position side=PositionSide Long)

print (now, " movSEN: ", symbol)

except:pass

def on backtest finished(context, indicator):

print (indicator)

if name == " main "

run (

strategy 1d="9f53el5f-6870-11e8-801c-4cedfbe81747~",

filename=(os.path.basename( file 1)),

mode=MODE BACKTEST,
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token='715f84a04a4574e2e77491d62f7c8bbclOc663bl2",
backtest start time="2014-01-05 09:30:00",
backtest end time='2018-06-05 15:00:00",
backtest initial cash=10000000,

backtest adjust=ADJUST PREV

)

buy check 4 sell check 77 H52 LA S-S A E, X5 HAG8EE LN S TANE A fE
W SEN, HEETREER N, SEAMA 7 — P RAFRRNLS], KRNI 7R EZ XN TR 4 5
HEATHE, XA LLUEAER A H .

NG

SEACTHN A ANEAR T A7 A AL AT R, R [RIZL RS 1 A 58 B A e g

AT EEMNSORME AT, il 7 2 Mo H s RN 1128z, 28 L HED)
SHXT sl (Beta) HYTHE, X2 M HIBORTH A 5.

22 S SE B N A SOR I A ORI RO VR I, 3 8 EN AR HSEX I 1F#&
Rty M E e AR TR AR A S I BC A .

ANNERRE AL, fRtnl !
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8.1.1 ZIF|IEHEEHIHRK

IR RS IR AINUAE “Huf 5EB%”  (Dogs of the Dow Theory) , 72 Hi3EHEILEZ I v /K- B
A& WifE 1991 G4 1. 1ZREE I BRI A S B AR TE B T P3R5 7 i 10
R SRR, kA, —FETH SRR S, WtiE TR,

G S B I8 i v I IR AL € T iR I R AR B ARG A “aRTRE” . BISRAL
M EOHATH — RABEH T, Blnsdoe . KRS, BHET “4aRIER” (1w,

o5 ARl (Investopedia) Ziil, M A £ 1957 H-~2003 4 HA[H] (1) 35 [l 5N
143%, & TiEHR 11%MEYFEHRE. A 1973 F£~1996 &, ) I 5 B 5 15 [[] i) R 0A
20.3%, fm TIEIRIEM 15.8% M P . BARIE, J0 /20 F) SR mg K K A A2 HE0% bk
37~ F3H) .

8.1.2 HEZTFIE /v

FIEFRECA IR A7 2005 4= 5 H 12 HEAN, FBRPRUES: i E IS I H 2R E
#, AR FEE RGNS AERNE EAR R, KT 5 H 26 HIExUx A iEZL R 3R 2L

HUEL R FREHRE T Bl RN G h Il &R E R G pattiBfae.. Ba — e
FOmATER 100 RIESEAEAFEA, AR A BT @ AR R S i AR AE R . JEH A
2004 4 12 H 31 H, 3508 1000 fi. FHEZCAFRERIFR “AHuEsnA” , F5EUCAS A 000922
(i) /399922 GRIID

Hujkwt, FuEafFen FEMETWEF AN, 2. Ak, RE. s, #
wy A WA ST A RS, BFEsAR I AR ZMRREIE, R 58N
W= th. AR ENPAEEHRER T IXR AT BRI SRGLS N AEDTE .

M S FERERKE (LE 8- , H20159 6 H AREERRBEEHANEG T,
UEZLAFR B A e K. (515 3R/, BEEUERELT, EREEENITI k&2
W RTERI RIS, Z0RF Bt SRS LA E I B .

399922 SZIsh L] -> BEE 13.03.05~ 18 03.05(1267E0)
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MBSk (LA 8-2) , FEZIAIFREL 5 SR K% (TIM) ¥IREE 10 44,
M A RS 5 B REPF &SR (TTM) N 14.02 f5. #HELZ T, ORI B E O AL EAR
BRI E, ot e v .

X5 el & (TTM) g

2017.12.29 9.57 1.22
20161230 | 9.06 1.07
20151231 9.17 121
2014.1231 ' 9.36 140

2013.12.31 6.39 1.05
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MBI SC AR, FPUEZLRERE P IR I el B m . nafae . B e A
WAtk r) 100 R, HAF Rt aiis, RN BA— e, H2Hh T
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SRIEFEVE, X HA R R T IR KRKESR

Kk, T thrnl LA H, Sk zifl, E2G LR U7 BT e

o & I8 % (Dividend Yield Ratio) & —F 495 &5 L i F /e tb], 1A
5}] 2 RGAHEMANYE S HETFEIRE, ZfelrARTKAaRGMILTE X, K
CERIALREMRZIMILE, ARAERDT, ROELHELL LT AAR
ﬁﬁﬁﬁ%@%ﬁﬁﬁrn

® *rp‘,%ﬁ T F R R FREN S FRF T E, TFETHTFTREETS

, — MR T FEERG R E, BHEMMER S, ARNEZFTMELEIK. (2£P) 8
ﬁmﬁﬁ A2 L aT T HIREABN) 2T HN. BARHFRE.

® FTAZE. &A% (Price Earnings ratio, Bf P/E ratio) &4k “RKHEL”  “PAIHE
7 R “POHAAE”

® A HEXENESEFHE.

® HAMXEINFE: AFNENE.

RTUL B, AT ami @i T bR R R AU SR A, Sieias UL Efabr, 52
—AHENE R A AR RXRS A  H

8.2.1 HuUELIF|REGRIIIIE 7L

ST S TR (1023 =0 VT LA, o T2 TR e A i A 1 s R e B A SR I R 2
Y5 — TR, 3 I P 2 e 2 1A e 5

AT R FAI5RER

SEARTHT D] 772 AR 2T AR R A 7 () Bk, 20 B S B FH T Tl 5 DL R I R A
NEEAHEREER, AR AT
df = get fundamentals (table='trading derivative indicator’',

symbols=symbol 1list,start date=last day,end date=last day,fields='PETTM,DY,PB',
df=True)

Bribz oh, b THERMBE AR T, B EEORK 7 AW &, X BARYE &
TR TR T Beta {25 HAHKHZNE, AEMT:
#iX B A T

def get beta weight 2 (symbol,now,count,market index = "SHSE.000001"):

— R BB B 1O S W R R B (KA W B T EIE, B REMZ Beta REL

last day = get previous trading date ("SHSE", now)

market data = history n(symbol=market index, frequency="1d", count=count,
end time=last day,
fields="high, low,close",
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fill missing="last")

market close = msci tools.get data value (market data,"close")

market close ratio = []

for i in range(l,len(market close)):

ratio = (market close[i] - market_close[i—l]}/market_clase[i—l]

ratio = (0.99 ** (len(market close) - 1)) * ratio

market close ratio.append(ratio)

symbol data = history n(symbol=symbol, frequency="1d", count=count,
end time=last day,
fields="high, low,close",

fill missing="last")

symbol close = msci tools.get data value (symbol data,"close")

symbol close ratio = []

for i in range(l,len(symbol close)):

ratio = (symbol close[i] - symbol_close[i—l]}/symbol_close[i—l]

ratio = (0.99 ** (len(market close) - 1i)) * ratio

symbol close ratio.append(ratio)

market close ratio = sm.add constant (market close ratio)

model = sm.OLS (symbol close ratio, market close ratio)
results = model .fit()
welght = (results .params[1l])

return weight

1M Beta {8 5 W F -
3 B 2R 1 TR B I

def get volatility normal (symbol, now,count) :

last day = get previous trading date ("SHSE",now)

data = history n(symbol=symbol, frequency="1d", count=count,

end time=last day,fields="high,low,close",fill missing="last")

close = msci tools.get data wvalue (data,"close™)
res = np.var (close) /np.mean(close)
res = np.sqrt(res)

return res

Xy COMEEREN, KM VW R AR, T Beta AHTHECKH 1R AT
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Fii%, RIS REH TR e BARS U T

def bonus cn(now,index = "SHSE.000922"):
last day = get previous trading date ("SHSE",now)

symbol 1list = get history constituents (index=index,
start date=last day) [0] .get ("constituents") .keys ()

symbols not suspended = get history instruments (symbols=symbol 1list,
start date=last day, end date=now)
symbols not suspended = [item['symbol'] for item in symbols not suspended 1if

not item['is suspended']]

df = get fundamentals(table='trading derivative indicator'’',
symbols=symbol list,start date=last day,end date=last day,fields='PETTM,DY,PB’
df=True)

df = df.dropna/()
symbol list = []
for in df ["symbol"] .values:

symbol list.append( )

beta 1list = []

volatility 1list = []

for symbol in symbol list:
beta = fun.get beta weight 2 (symbol,now,count=20)
beta list.append (beta)

volatility = fun.get volatility normal (symbol,now, count=60)
volatility list.append(volatility)

df ["beta”™] = beta list
df ["volatility"™] = volatility 1list

df factor = df.iloc[:,3:]

df factor = np.asmatrix(df factor)

weight mat = np.asmatrix([[1],[-1]1,[1]1,[11,T[111)
res = np.dot (df factor,weight mat)

df ["score"] = (res)

df = (df.sort values(["score"]))
symbol list = []
for in df["symbol"] .values:

symbol list.append( )
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return symbol 1list

X BRSBTS, index /& HUEZL A IFR BURAY,  IXFRANT) I Ak 2 vl DL oA
TR BRSSP UE LR o 2 SE MR 4 152 e 1 2 AR ER] 5 A1 B AR T ] 5 SR EBOGT B 1) 2 4
a7t R R

TP E R, 2Rt E SN AETE. Bk, KA ENER
Jiik, AR R X IR DR T B0 v (T R B 52 ) A& AR AR DG & A G, JEACEE R iR B 1
-1,

8.2.2 REREIM S
HF—2H B, EEAREEATFHMIE Y, Hix B N — sk Et R ES%, W
K 8-4 Fhi7s .

Kl 8-4 FUELL A [EHSE R

fer, XFARBEEE, HAEEIFA—EHE, XAERN 1 S04 Y R gm0
A B X S R HAT R

NG

i — AT IR B R AU R A 5 2P IR A T

(D) 1R¥EE S B brik 2 R AE iR 4
(2) e KM 2T e AL
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A PR PUELANEN ARG, R © i — N T EF R RS mte. X
TAERTEE, WER T EA A MR R R S, B i B AR 55 MR Hobr R R H 22
NI aE P oGIE R T TR, XA R AR AU R 2 5 Y B

bR 7P EZL AR A, e WSROt 15 2 IR B E ST AR, W 8-5 firan.

BRI RHEM BRBE EBhmEE EoiRFREE  EokERBE  BEeE

. 1991-

SHSE.000001  _FilFfEX) 0715 — 2011-09-30 X =
" 1992-

SHSE.000002  ARREEL 0221 — 2011-09-30 =4 5
. 1992-

SHSE.OQQQ03 BiHEEY 08-17 — 2011-09-30 =45 =]
. 1993-

SHSE.000004 TIkEZL 05-03 —_ 2011-09-30 E=5 =]
. 1993-

SHSE.000005  #Elliies 0502 — 2011-09-30 F5 =
I 1993-

SHSE.0D0006  tF=fg# — 2011-09-30 =S <]
05-03
y 1993-

SHSE.000007  “:FRiE® 05.03 — 2011-09-30 T =
- " 1993-

SHSE.O00008 SETEH 05-03 —_ 2011-09-30 o F =

K 8-5 #harHAhfak

B 17— e RSN, K2 HAE & W5k b FRECGER T CABE R b, AT ) BR A T
WA TR FR R S A ), i A P A OCUE AR T UL T g . Ak it
MAMEESHREAS, XAFE “REa™” Kive, 2R EAS0ENETH KA
FAN SR A5 N SRS

KTFZH T RG22 IX Bt —BE, TSRz ] B4R 5 — Ky
M, EPEIESHr, Xt EEHNEAGER AL —.

1% B i SR ) A s A FH G FB B AT, (B S B2 2] ik 2 S FH 2 Fh o A
T T I S, X R ST S B — AN A
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« EESit—DllEnRITER

HITHAE A 3 B REE 4 EAREE —NE R E R IR 7 >——2 X 1 3R

PE 2 7 5l 2 R 95 25 D 7 B RN B SR AT 3T 0, AR F5 B  ROBLE A
BRI Er, mieiRES B RERTIRE. T2 TR S, SEbr il
VPR RIS AR A S a3, L HE S X e de ) A AL el i AL 25 VR

R TIR IR SR AR LU, ANE ) 5 B (B A 5200 o {E2 22 [M] 1 SR 7 X 2%
AT BB A — AN AR EEAR E R BOE , X0 2 20 DA 1 SRS A S B s B PR i A5 v bl s TR
REA T ZEAR AR B R 88 R e, (R Xt BEWS AR S RAL USR] . 20 A1 SRS A AL B & 9-1
s«

Rk i < =X
<

LA TR
Y

.Jl'f_+} ]“i._ 'Hllzlhlji
JL

b

— BiRLfr el ‘ '

Ko-1 ZHTRIEHEAE

A TSGR 4 55— R F ) A SR —— [ A ot X2 s B —Fh 2 #r s
%, el LR O B B 3 70 #r B, RIS ] PO AR T B AT 0 Hr, 31X S 2 e B DA
FaIr

[B]Y3 53t E:fik

5] U 73 AT PN 2 A A T 33 B B AR B A R AR B 2 (A AH O OC RN A |, @ g2



)RR, IR RN REAE N T A, AR di B 722 A PN S ) e A A R i [ A2 =
KA, RERINMRKR. B, B Hriiilis 2 — b s EZ 1 iy i vk .

=068 B 11 B HAth <8 1 37 I R AROK I AR DA 7K EAT TIN5 40 R A5 52 il Tl
R EE KRR, JF Haewe e A= SOl n] LR A 813 20 A S0 9 e 47 T« (=]
VA A P — R AR AT 2R SER O EAR = & 00 5 9%, 22 e 0 T
U

9.1.1 [EIVAZEEIT

fE AL RHCRRT, 20 RN R, BRI 0K R B AR, —H
RERWE KRR, WREKR: 5 FRHXKR, WERZAMEEERIHER, HUR
et — R EAERIHR 53— RO

B, AR TS MRS G0, RIS, X G % ) P
], SRR KR, BB AT LT TSR0 2% ST AR R Hh 058
SSRGS KT R AR B I R, AR R A, LB R A
HEW . 15 4 £F 55 0 PR MO 2 ORI A A R A K

@ Z2AEPEARE—ANAREE (FHRTE). 2A4A0EF (FRETF) 9 )a£2R8, A
AT ERRIBEL T S ME L B T AR AHa,

® XAMOFEANKAMNALARZNR MRS A NI, FA Ty 5T AR 2
ST IR, RS EZRNRERARZ, Ahit— 87 B &2 F 0
W AR 8 HLAE.

® —fkH, ZAMBPIALERNRESANEGRGBHXEX, FRBEEANXZ AR
TISHAE IR ), AR AT AL A A TR T, bl i df.

B Hr A 2 FR AL . ARIEAH RS R B R BRI EANE AT 2R, W ~N—TT
[l 7 AT PIE AN 22 Je B H 7 L . A — oA Hrfiillii e, BARERA 4, it
Z ol H ik, BEREAMALLE. KB AR EMNZ R 2 BHAHRKRZAFE, o]
I3 LA B VA TR AT JE e M [3] U Ft]

912 —izZ&MMEe

BT R AN &R, FRA—mBEEH (LE 9-2) o« —soBRIEF F BEAFL% 2
WP E T ) — PN E LTS — N E, i EERNEAEE, RN Y
it ERNEAE, &N X. RIHS 2 ERH — DN EEEER Y=(X), [#H15M X 1
Y oL — P B A E .
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K92 —rm&EREIA

A Y=(XMERE PN EEREN, RO —gktERIH . XA R R R
Y=A+BX. MR/ IHEEHEAN T iR, o] BONFEALE h e B 400 A S5EIERL B 1)
Ho Av BHE)E, A0 X IOWAME, #alGa— Y B THE. BIERGE ST EE,
HHREAZ R, MELSTEEVERANRZ TR . A 05 E BRI &R BLEFEA 1) K/
T, gese Rl R Al SEPE AR &

—ToE RIS ERT R

MRRF-ITEEE X, MARTE Y AIEEE X ZEPHERLKRZITIL MR
Z, Al CAEESL—ngk R R, B R X WEDR N KA S Y {E, X — okt
EVERGRIP

WARRAE Y MAAE X ZESLMEHE, s, ¥ TaEE X X —MME, K
Y XN FHEA EME—HE R, MaefR2 g BUE, BN Mmie KB4 LT,
XA Y B2 A A& LA Al R A 5o . 3X B8 R 2 A 52 /NN T[] BB AN
(), JBEH-ABENERE GdRNE) kFaw, BRI, T2, Y f X Z[RIPKFE
K FR A RINN:

y=—atpxte

b AR e R FEER R . Hohag 2 A BEHLDUS)IE f& TC Tk B RO 1) B
AR . — O VKA, K LR ANERRA:

y=atbx

a Ml b BN EARENT T FESE of G THE, a BFEARNT R 5500, Wt ZFEA
M BEZAAE Y & ERalE, R A E X DLAMAOHAR K Z XA R Y (P mE; b2
FEARRIERE, BIFEARIHBEZLPIRIRE, XL E X GHEN— 845, KEEE Y )51

&
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Bajiiid, BIRRZSE —ME T CAEUE IR, K H R0 SRR T 5 4
RZIEFHER LR BARIMPIH] T, K 9-1 RFEHX 55 R RSP 2 (8] 1% B K .

= 9-1 RXEEERSHENNR

g (F) mR (FEHK)
200 105

165 80

184.5 120

116 70.8

270 150

AT EHGE N, EixRT A S M IE BRI M—40R580E (R
pri) R nT Pos F EaE SR — A E A AR &, W 9-3 Fias.

L 1

K 9-3 FREMRSUEIRR

B 9-3 WL, HdESErH KRR —ANEE R, BEWE X T I s = T BR b
i, RIS HE S AR 5 = B AR K /MR E
[FJI, ] PAAE A 21— Zett AR A

h,(x)=6, +6x

Bk —, MEBHEETT AN N2 ek RIEE SRR, Flndsin— AL s
SERENERL, R ABER R R 9-2 PR
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%92 RIWXEERERSHENNR

g (F) mR CEHAK) BPE (1)
200 105 3
165 80 2
184.5 120 2
116 70.8 1
270 150 4

P& 1S 20 2ty R N
h,(x)=6,+6x+6,x

W LUE R, BIRT SRR AR A AR R, T URIE MR LTS R, 5EWs
B AR A E 52 . [FI, ACETRE N AT UG B, B B AR A BA s — A (=]
BRECRILT K, IXFERENE B R I R IE 5 45 R Z TRl )R &R .

9.1.3 Zw&tEY3
bk 7 —oc&tERIESN, W8 R ES A B AL E B AR EREE, FRO82 nk it
A1, AR S R — I R B S 1 B K 22 P I B S A ) B 1 AR B T A B b AR B R A
=V 2 NV Wl L ES A G E | 35 F i et L Rith V6= B S W Q<N TR
2 OB A R A H) A JR B A AT JOd AR S —ns B AMHE, Bl TFEEREN R,
THREAH R, — B SEbrr M I R AT B g i 4k . X B RS 22 oo Btk [m] VA ) — S ik
N}
HHTENBZERNPALATGEEA—FE, —PMHERAKTFR LRI F, THEAKFE. 2
BEE. Bk, X, FKENIEERRE 220 2 55K, mixX S m kR (HA2E) 1)
AL AR A RN, [Hi 822 & w7 REH RK/DIFARE U I N 2 ) BB, ik, [F)
FER T8I, W R o8 ALt b B A o 8 BB /3 1 R R 508 /)N, (BR T8 7K F X6 ¥
WA R IR AR, PrUSEINEE S B R B 5 — R A Bk
HBIRDEL, x1v Xav x3eeeee 2 NASATLURS B & vl s d &, WRTEy 5210 x
ERECRZZLIER, AT NG, vTRERTE N HEEE, MERRWT:
y1 = bo + b1x11 +boxgo + -+ bpxqy, + 81
Y2 = bo + b1X31 + byXoy + -+ byxyy, + €

Yn = bg + byxpq +boxpy + -+ byxy, + &,

HPR2ZA b Z2FNZE, e BT y BI52 o
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9.1.4 [EVIERVRRE B /N IRE1ERR

o/ 3RYE (LS 8k R—MEEERALEOR, 2 —FhRIE 0w k. el
MK R ZE R 7 RN -3 B0 s 1) B AR R B UL BC o A1) R d5e /s 3@y nT DA Tl 4 b R 15 oK 20 1) K dis
FEAF 1S IX LR A 1) 2R 5 SE PR B 2 R 22 S 5 A/ e e/ 3Ryl FH T ith 26405 s
HoAth — e fie 4y in] A0, n] i /b e & Bl KA R FH i /D Z e R Rk .

S mE AR A e s D AR R, B 9-4 P

A
.-J-.
d_.r-"
-
.-J-'-F
a-'--
.-J--
o~

&l 9-4 B/ IRIERRE
M 9-4 wIBLER], G140 /MR A ER B, WERAEEH K ELMXE S
IR PIRAEVLES, fxfa] B0 iR e Ay i S R E A E /Dy, BT 1A fe/ b 3Rk Sl
/o

f(x)=ax+Db
5= (Fx) = )

REEENHESE S EEZERER A, IMEEADNLTIRNARA “5K
77 o BT, RIRRERTA LT =Fr.

O Uik KALMEM R KA DA, BpATA S8 B P K EIE B 69 R KA.
® L15u#: #xTREFLL|n|, BPATA $R EIREIESH I Fa,
® L250%: HREFHAY, 1A

W LAVER], B &/ AR L2-0— N BN A . e, e E B
THFR RS RS TSR Z (B P AE AL .

A, fe/h 3Rkl i~ ARGE X

X145 5 BB (i) (=1,-.m), ERAE BB TR H b, K fx)EH, [£15%%E
5= (fx)-yo)” 1 L2-TEHR /N

ERIXE, nfReA A SRHEEN, XBEI o) )Z R namg? wbrl, B A2 —
22 I £ -
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fle,w) = wy+wx + wyx? + wyx® + -+ + wx™

PG T3, B Tk R EIX A4 —ARE w, 156 =) fao—y) /. T4
BRERK T, A RE A A BN TRk f /N ?

o T3k B/ IR IS B, I B b R A A s, X — A SRR AR Y i
% BB X RUEAR AR AR S5, RJE S MSECA 0, BIAT SR R {E A

———-—'ZIE:0M04—MﬁMﬁ y) =0

aWD
5;3:_52:E:0WG'F“V1“5 yi)x; =0
awn 2Z(WD + w,w;_ }1)3:1 =0

HARSZI /N 3Rk ARSI R
[/ 9-1)

import numpy as np

from matplotlib import pyplot as plt

A = np.array([[5],[4]1])
C = np.array([[4],[e]])
B = A.T.dot (C)

AA = np.linalg.inv(A.T.dot (A))
1=AA.dot (B)

P=A.dot (1)
X=np.linspace(-2,2,10)
X.shape=(1,10)
xx=A.dot (x)

fig = plt.figure()

ax= fig.add subplot(1l11)
ax.plot (xx[0,:],xx[1,:])
ax.plot (A[O0],A[1l], "ko")

ax.plot ([C[O],P[O]],[C[1],P[1]],"'r-0")
azx.plot ([0,C[O]],[0,C[1]], 'm-0o")

ax.axvline (x=0,color="black")

ax.axhline (y=0,color="black")
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margin=0.1

ax.text (A[0O]+margin, A[l]+margin, r"A",fontsize=20)
ax.text (C[0]+margin, C[l]+margin, r"C",fontsize=20)
ax.text (P[0]+margin, P[l]+margin, r"P",fontsize=20)
ax.text (0O+margin, O+tmargin, r"O", fontsize=20)

ax.text (0O+tmargin, 4+margin, r"y",fontsize=20)
ax.text (4+margin, O+tmargin, r"x",fontsize=20)
plt.xticks (np.arange(-2,3))

plt.yticks (np.arange(-2,3))

ax.axis('equal')

plt.show ()

I 45 BN 9-5 FTs.

9-5 /T IRIEH G HILR

£ (R 9-11 W, FEER 1 /b ZaRERHSE, (BREASEIRNH P IFAFHEGIRE
FH B/ et AT v S B A A VR4 T, Python A L1119 LHE M F R &
/N IRE I T

(AREIZ'G/ I

import statsmodels.apli as sm

import numpy as np

def —Jt&MEREIF () -
x1l = np.asarray([1l, 2, 3, 4, 5, &, 7, 8, 9, 10])
y = 10 + 4 * x1

X = sm.add constant (x1)

model = sm.OLS(y, X )
results = model.fit ()

print (results.params)
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XEEHEREKR T M, 2ERBEXANFIEHB E R ER I FAE,
statsmodels & Python 14112 L HAL. add constant 4 p— 4 — oL X k%, OLS
e A Python " [t/ ek A FA R R B Y, s e T ERG Rk

[10. 4.]

X B TEPAS A KRB w5 . EE v LEAT B CAE. [EEZMLE, 3
W = 5 IAE params H S — NS EUAL

X T 2 me tE RIa S, AT
import statsmodels.api as sm

import numpy as np

def ZIL&MEREIA () -
xl = np.asarray([1,2,3,4,5,6,7,8,9,10])
X2 = np.asarray([3,2,1,5,4,6,7,6,9,2])

y =10 + 4 * x1 + 3 * x2
X = np.column stack((xl, x2))
X

= sm.add constant (x )

model = sm.OLS(y,X )
results = model.fit ()

print (results.params)

XEHZHEE S oM FVH2E1L, column stack & NumPy M) —NZ joEl K
%0, add constant WL ME S B R E, faid 2l i e/ 3k T iR ) B U A
Ko

)3t —EHITRAG X

B 15 H I OLS Jrikz s, G H AR THEZVERNE 0 52, ] ks BE T PSR/ {8 H
Python [) TensorFlow |- E AL tH5 [R50 #7 .

921 #ETMEXSFER TensorFlow i+ & %4 @3

PR 1 i HEY OLS SiAAh, B6RE FRERA MR — R F BRI EE R R . 04
BENLBERE T RESRR i, 4 RE U iE 1 R e

B 9-6 B — MARIBENUELEE T BERIARERE . v 78 T B, 1R by e
B o R S PT  Ry Y I T
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TR

J(0,,0,) ..

&l 9-6 HEINBEHLEGRE T FEEERERE

WHE LA —KRAMIER 3 — A RRAEBR L EEIr, EXMEBERPIRIE LTI
Tl HRZRKAANM, Tl T7TH. wnHIXe 55 EE A [E R s &2 LR R EE i, A
BT ?

I I ) i R i Y FE e BEUS R 3 5 7 F . (BRI TARER, ELE T LM~
dr, kit —BEE AR, BT EAT FORMEE, MIMEFERBEER Nl . XA —IKE ROk
T, A LA S5 s ] Y A B .

K] 9-6 R 2R n] LA Ul 3R 7R A -

V- Q- -®-6—-06—-0

TR EGIRAF IR, XFE R 77 ZAE A0t r e PR i BEUR ) R L ek B AT .

XA E R I . BENURSEE T FRETEE S oL, o SR AR A SR vk, &
B IR R FRE— DRI R, 3 YA RS A i K B4k 2k R % . IX ik 2
B B8 B (1) S 2

M T B aT DA, BENUES BE T RS R2 A 5 S 3 AN b R B i R 1Y)
A BB BATIER S, B RS EIR s 27 & ZR T B Ak @i HeEE A S E i,
NFUF

f(g) = Ooxg + 011 + - + 0, x,=), 0,;
AU i /D Ry, U T BRIt =R vk, WA 7 ARG R
P HT HE 2R A 2 B R v AR S SEBRE ) e 2 B 7 87 o
(H2ERENLERE FREEEA, X T REFHEEAMEHCR B i E s 2diE. 1@
HH R T RIS, s AMEH 2250 0 Kk 52, ARk

o0 1

0
IO =—=F (/O)-3)2=(/O)~y)x

AN, 0 FEREE TR TR, MR 6 st
PRI, W] DL B WS BT B SR I 2 3 45 B i a2k A T R AR A M R H i B 3E 1Y)
fH. ORMEHARIT:
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O=0-a(f(D)-y) x

AP, o = FERE, BB ONBG GRS Z B OSSR T FERITERE K. 23
R, BRI EE RO, T RBGERN, RN, (B R T E TR AR X RE K
BENLES B FE AR I 9-7 P

K 9-7 BENLERE FEEREIZILE

M 9-7 Haf LA R, SCELBENUG L R FERIRR R 2 S TR S ABI 5
SRS TR, B RL A S S 1 S (AT 3k 21 8478 1) e DL EL

BENLEGEE B PSR M M g R alEflas F TP MBS, (HE T RAERREE, B
HRZ, ERETE R IFA AR R 3 AR i U i 7 el AR THE R 72— A Rl i
Defe. L, N7 i ARIX BRI AE, — AN REFHIIMERI RS E 2, AV e A 2 AT ik
FRAL RIS i,  REWS b DREAR )y R 2 2 R i U, B a4 R AE 2 R s A Bl

[ 9-2]

x= [0z, 0, 3), (1, O, 3), (1, 1, 3), (1,4, 2), (1, 2, 4)]
y = [5, 6, 8, 10, 11]

epsilon = 0.002

alpha = 0.02
diff = [0, O]
max itor = 1000
error0 = 0
errorl = 0

cnt = O

m = len(x)

thetal = 0
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thetal = 0
theta?2 = 0

while True:

cnt += 1

for 1 in range (m) :

diff[0] = (thetaO0 * x[i][0] + thetal * x[i][1l] + thetaZ * x[i][2]) - vyI[i]
thetal0 -= alpha * diff[0] * x[1i][0]
thetal —-= alpha * diff[0] * x[i][1]
theta?2 -= alpha * diff[0] * x[1i][2]
errorl = 0

for 1lp in range(len(x)):

errorl += (y[lp] - (thetal0 + thetal * x[1lp][1l] + thetaZ * x[1p]l[2])) **

2 / 2
if abs(errorl - error0) < epsilon:
break
else:
error0 = errorl

print ('thetal0 : %f, thetal : %f, theta? : %f, errorl : %f' % (thetal, thetal,
theta?, errorl))

print ('Done: thetalO : %f, thetal : %f, thetaZ : %f' % (thetalO, thetal, thetaZ2))
print ( 'Iﬁ'fﬁ?"ﬁﬁ $d' % cnt)

IRA G AR TEN I F

thetaO : 0.100684, thetal : 1.564907, theta2 : 1.920652, errorl : 0.569459
Done: thetaO : 0.100684, thetal : 1.564907, thetad : 1.9208652

ERREY: 2118

MR EE, X B FHEEA 2118 KRB A 3RS AL
4% A TensorFlow 115 — o2k M [A1 A1 22 o 2[RIV vk -
##H TensorFlow #H4T—rm&tE R4

def linear regressijion(real):

for 1n range(len(real)):
xs.append( )

X5 = np.reshape(xs, (-1,1))

ys = real

ys = np.reshape(ys, (-1, 1))
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= tf.placeholder(tf.float32, [None,

X
y = tf.placeholder (tf.float32, [None,

weight = tf.Variable(tf.zeros([1,
bias = tf.Variable(tf.zeros([1l]))

#fy = tf.matmul (x, weight) + bias
y = tf.multiply(weight,x) + bias

loss = tf.reduce mean(tf.square(y - vy )) # kB 2R 14 [B] V3 A 3X i 2 R B

11))

11)
11)

¥ v AIASRES REGE

# AN AR SRR

# ] B X 2 P 3%

train step = tf.train.AdamOptimizer (0.00001) .minimize (loss)

init = tf.global variables initializer()

flag = True

with tf.Session() as sess:

sess.run(init)

count = 0
loss temp = 0
loss flag = 0
while flag:
feed = {x: x5, ¥ : ys}

sess.run(train step, feed dict=feed)

loss res = sess.run(loss,

if count%1l0000 ==

print ("IEFEBITIRECN: ", count, "

if loss temp == loss res:
loss flag += 1
if loss flag > 10:
flag = False
count += 1

loss temp = loss res

welght = sess.run(welght)

bias = sess.run(bias)

return weight[0] [0],bias[0]

feed dict=feed)

Loss N: ", loss res)

X B FH TensorFlow #E4T—J ot [F1VH, WM TensorFlow #E{T % ju&th: [FIA A LHS
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NN
#{#H TensorFlow BT 2 ot B

def linear regression(real Y,real MAT):
m,n = np.shape(real MAT)
real Y = np.reshape(real Y, (m, 1))
real MAT = np.reshape(real MAT, (-1,n))
x = tf.placeholder(tf.float32, [None, n])

y = tf.placeholder (tf.float32, [m, 1]) # y AIKELSRHIE

weight = tf.Variable(tf.ones([n, 1]))
bias = tf.Variable(tf.ones([1,1]))

y = tf.matmul (x , weight) + bias

loss = tf.reduce mean(tf.square(y - y )) # b B 2R 14 [B] 5 B iX M40 R pR 2

train step = tf.train.AdamOptimizer (0.01l) . .minimize (loss)
init = tf.global variables initializer()

flag = True
with tf.Session() as sess:

sess.run(init)

count = 0
loss temp = 0

while flag:

feed = {x : real MAT, y : real Y}

sess.run(train step, feed dict=feed)

loss res = sess.run(loss, feed dict=feed)

loss res = np.nan to num(loss res)

# if count%10000 ==

# print ("IEFEBITIRE N :", count, " Loss A: ", los s _res)
if (loss temp == loss res) or (loss res < 0.001):

flag = False
count += 1

loss temp = loss res
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welight = sess.run(weight)

bias = sess.run(bias)

return weight,bias

922 M4

O

VARVIH IR——12 %8

)3

1 Ji g 20 FH B80S 2 2T SR T 0. 5 1 ) 5 VA AR — S B A SR v B A B A BB N 5
e NIHRFT A4 — VR RH R R A ——E B R AN TN ERIEREROR, 2
A UAE R, 9.4 TR LLSEBI 7 AT s

AR PR FEEN 2Rk, H AR R AN [E 1 o ) B 2 AT 70 26k iR . AR [
A LE AR SR BRI, Eieft— D R% o, X HNKME. STk, nJRARS
WP B SCRFAIAN RISV, B ia st B SR AT 702K

K9-8 2 b5 = AR S O s Bl o i B, AR B R 3 [l VA 5500200 s IR A i it 47 17 40
Ko WTLLER], HAHAFM Ik L El s, XM ETHRE N ZORIX KA 2.

K o-8 SREARSUMHREIRRER

WA BAR AR

f(x) =

1+ exp(—6Tx)

SEPERAME, XEBEE 6 £EEEHKZSE, MEIERY. WARGHE DAL, &
H eS8 S oK e, A ~HN:

f(y=1]x,0) =

1+ exp(—6Tx)

XH y Hl EA AR R AR 0 JLEBRER . msihs b, XA ACR I AL
R EE: SR NP W B 5 2 S 6 R R e SN ) 7 S B U /AR W
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fly =1Ix,6)
f(y =0|x,8)
X AN 3 e R R A T UE B, I K38 B vH 5 AT DU AL Rk b B0E B2 IR R AE
S R0 EFITER, A ERGH IR, 15 3| m &0 A s R
AT TH A= ok, 2@ B ) @ vl AFR AT 20 0 ASRAE Al @, IX B e
R EHE R E R A,

log(x) = ln(

£ik - M3 tr—ENRERENRS

IE2 N ZIBRIK R

N A A TR] B S REAT A4
ST R R, AR A RS I B — IR &R, A el A A R T
ST SR U2 Tal 5% A 2558 54 H AR A T Te 2 [ 9-9 52— M ARt UGk R A

’9-9 RetrrgttEA

931 ShFEMEXRBRSHESN

BB A B AL g, T E B 0 H AT T A AR A T R ft
LT A vh H RS R HT i — AN TR s, B RS R

® AAr 7 B &M A EEN KR IS,

O ARIEL B 4N ETM L B A EN.

® WwXRLHAFAMILSE B RN IKEM KA FEAN, TN EE,

N N RS ST . AL 2 0T, B MR BO RS T LA .
b TAE R R W, B X FER, 2B aEm R EEESHwE, RiBnF.
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[ )57 9-3)

from gm.api import *
import datetime
import numpy as np

import statsmodels.apli as sm

set token ("e8978d765c4822e5a85fcaa’3e044065cf17b58b")
day time, hour and mins = str(datetime.datetime.now().strftime ('$Y-%m-

$d BH:3M:%S')) .split (" ")

symbol = "SZSE.000651"
data = history n("SZSE.000651", frequency="1d",end time=
day time,count=7,fields="close,

open",df=True)

close = data["close"] .values
open = data["open"].values
open = sm.add constant (open)
model = sm.OLS (close, open)

results = model.fit ()

bias,weight =(results.params)

print(bias,™ ", weight)
X BAE AWk, FTEE R
19.9680323625 0.562732442978

] DUE 2@ 28 B H o Ar i AR B S R A, Jr sl 2 & RIS B bias Al
weight, JEITIOL4 BECIRIMI R AT DURIGE, SR % A T
close=bias+open X weight
ROFE AT DL I T SR R 2 11 A

IR RS LR B SR K, W R el DU B s Y A RS
£0: symbol 5 data, [KIIHA] DR IX A ZEOMST HORIENTEZS AN, ARSI

def get predict close(symbol,now,count = 7):
last day = get previous trading date ("SHSE",now)

data =

history n(symbol, frequency="1d",end time=last day,count=count, fields="close,open”,
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df=True)

close = data["close"] .values
open = data["open"] .values
open = sm.add constant (open)
model = sm.OLS (close, open)

results = model.fit ()

bias,weight =(results.params)

return bias, weight

FEEBNR, X BAEEBOIHEEHSMENT count B, KM BB E KR
MM 7, W T AR R AR S

932 fEHkEEEHNSLILEMN
T T A 4 AR SR AT [, AR R

(25 9-4)

import numpy as np
from gm.api import *
import fun

import os

import csv
import datetime
def init (context):

schedule (schedule func=algo, date rule='ld', time rule='09:31:00")

context.symbol = "SHSE.601318"

def algo(context):

now = context.now
bilas,weight = fun.get predict close(context.symbol,now,count=7)
data = history n(context.symbol, frequency="1d", end time=now, count=l,

fields="open", df=True)
pre close = bilias + weight * data["open"] .values
if pre close > data["open™].values:

order target percent (symbol=context.symbol, percent=l,
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order type=OrderType Market,
position side=PositionSide Long)
else:
order target percent (symbol=context.symbol, percent=l,
order type=OrderType Market,
position side=PositionSide Long)

def on backtest finished(context, indicator):

pass
if name == " main ":

run (
strategy 1d='9f53el5f-6870-11e8-801c-4cedfb681747"',
filename=(os.path.basename( file 1)),
mode=MODE BACKTEST,
token='e8978d765c4822e5a85fcaa’73e044065cf17b58b"',
backtest start time="2018-01-15 09:30:00",
backtest end time='2018-07-10 15:00:00",
backtest initial cash=10000000,
backtest adjust=ADJUST PREV

)

EAB F, W E R A FIE R T IR s SE N, T F A O/ T R A A i 32

L Mg B 9-10 Fras.

a5-1%9
18

10,000,000.00 9,243,918.297 -756,081.713 .00 -7.56% 17 831
- FRr .
) so=s
. e
B - S,
- "Ill \ - T,
'\_/\_/r :\ " \\r\_r’\f - \i 5.0
|II - o P l.l'/_\‘ — —
- — —_ — T
\ B R e
- W __;‘-;‘::.‘_H\J_‘_
R ll' N \/\f it j_ﬂr_w \\’\--ﬁ_ 15003 -
\'\.".\\. f.—-"
2t
25.00r
0000
400,000
N A0, 0
- L1 _u |- I T I MTJ
I | | 200,000
O

B 9-10 &t [a] A ey [m] 0 45 5

AT LA X BRI A G, PR B R S M, AR e R, WOk
ARG, H AT SRR e TR, TR A 5 sl T (R U I O RO AT RN AR

ﬁ%}%“ft—Aggﬂﬁ{t:
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[ &)/ 9-5]

import numpy as np
from gm.api import *
import fun

import os

import csv

import datetime
def init (context):

schedule (schedule func=algo, date rule='ld', time rule='09:31:00")
context.symbol = "SHSE.c01318"

def algo(context):
now = context.now
order close all ()

bias,weight = fun.get predict close(context.symbol,now,count=7)

data = history n(context.symbol, frequency="1d", end time=now, count=l,
fields="open", df=True)
pre close = bias + weight * data["open"] .values
i1f pre close < data["open"].values:
order target percent (symbol=context.symbol, percent=1,
order type=OrderType Market,

position side=PositionSide Long)

def on backtest finished(context, indicator):

pass

if name == " main

run (
strategy 1d='9f53el5f-6870-11e8-801c-4cedfbe81747"',
filename=(os.path.basename( file 1)),
mode=MODE BACKTEST,
token='e8978d765c4822e5a85fcaa’/3e044065cf17b58b"',
backtest start time="2018-01-15 09:30:00",
backtest end time='2018-07-10 15:00:00",
backtest initial cash=10000000,
backtest adjust=ADJUST PREV

[ A5 R 9-11 s .
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10,000, 000,00 825779 310 1.742201 690 000

01-15 0213
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WM, D
‘ ‘ “ W \W “"H [ | I

15-19 J7-10

2218 2018

A e [l A5 R AMB BB R R A AAE

B o-11  Zetk[E[H A EHIEE R

B 9-11 MIREZR 2514 53.45%H1 46.55%, IXFEAE—EIFTN 100%.
(B2 R E8E T, oK AR 3 e BUE Y as, X AT B s 601318 Firif M1

I EREAE, RS h .

data = history("SHSE.601318", frequency="1d",start time="2018-01-

15", end time=day time,

fields="close",df=True)

close = data["close"] .values
plt.plot(close)
plt.show ()

SoRaE R IP 9-12 iz

T5 7
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K 9-12 601318 EHE

HE AR U e O o, ) TR A LEASE, 1 9-10 A
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ATUUER], M 2018 FFE& 4, 601318 KEHR—HEHLAW FEANFE, XFFRESIT TR K
ANHSE IR bR B G R AR R fa P . (A, @i K2R T AR, B
T H Ak st A7 154

TR K I KT HARFER

Lk B SE— B EME 3B IRIRE

SIS, XA (LA 9-13) .

K 9-13 SLibEE

T RDEEAE KU, KEEHEALSLPR B — M ad, HEZH @ L
P e e AT A ABER SRt — Mok, IR SE R AR ARG H AT, IX 2

ez SACIPE

941 ZEEVFIR—MoAEL

T XHE R E N 2H T — ARSI E, WA B T 3 52 50/ th 3 %
R, REELE RS R I AR B R, R — R K ik,

S 1 T — R TSI PE R A0 WA, 5 P T SRS . O E SN . 2 B H
AT B, RIS RIR R fE R R EE, TR R D 2 T 4 AR R R

DL B AT, R AEE, —AREEA, B AR B, WA AR
R ARFERGE SAE TR, Fik, FERRARELER, Mh 27 % “E7, A
BEMAIERE T, WAERS. VER. RS, ) 1R R,

A5 B BT DL S, r DL 23K SRS logistic [8102 4047 AT LA 3 E 45 B i1
PO, MATTT AT DAKSL T AR B REL [ 22 S S B 0 fa W DR 26 IR, R AU A 7T AAR 3
f Wy DR 5 TR0 — A N EELRAE [T T i
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AR AT F B IRUTT .

0 JFHRAKKHEZ: FRE—FRYLKRE;

® TM: WwRECAEMSBEEEAFEAR, IRATURERATRNETRE A ZEZOHALTL
4 3 gm R EAHELAEAR % K.

® HA|: ARIEIZHE IR P LA T LR IE TR ILMBER $ K.

XX R E RN ="7Hi, Schr B2 IR @R 28, 28R IE)LF
S S AT FEME S RE RNk, BOvE S 2 EatE R AR 2 s,
Ja 2 A% EEAT VR iR . SEBr B R 2 7038057k, AA IR i 2
N ) Tk

9.4.2 1Z%#[OY3RY TensorFlow LI

TensorFlow fEAJ I &4 |, X FER LSRN AH A E, 7 4{E A TensorFlow 58 /% LA
A — H IR W mEmtr s AR A BN 8 A 1T

F—F . BuERR

1 ey A Y 58 g B 2 I AN T A N B, (B B LN AN R IE o AT THI A 48 ) 52 i)
Rl LA, BIANRIEEALLTE 5.
A — B 89 &4 open.
B — B &0 close.
Al— H é9k S M high,
ar— B & &M low,
Af— H 49 & X 2: volume,

MmxE— T8N flag, XBEM 7, BIRY W& RS, BIBERER 1,
2 A0,

B HBUERIIREN

T FH i 4 P ECEE .

B AT PLAETE, BT EREN C 2t e, @ E T HY 5 MR E E
X5 H K EREAT VS, DI SR AR an F

last day = get previous trading date ("SHSE",now)

last last day = get previous trading date("SHSE", last day)

df = history n(symbol, frequency="1d", end time=last last day, count=60,

fields="open,close,high, low, volume", df=True)

X HFTEUH, RECP now & AT H I, 1#id get previous trading date &KL
— H B H 30 IFE— 20 3R ACET Y H B B e XA AL T, B BT RS AR E A H B
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XTS5 R BT EREAT FI W, T e 2% ) 5 R 73k 2 Awl — H Bk ko . AR EdE 1

close high low open volume

0 3843.4885 3854.4292 3769.8787 3769.8787 11421952500
3828.7014 3838.6921 3817.0320 3824.5930 7817261200
3755.4941 3828.7129 3744.8853 3823.3921 8715064100
3756.8765 3776.9751 3714.6443 3771.0369 8953172600
3763.6460 3787.3025 3744.5476 3769.9250 8330103500

X B LYK 300 FOFRECEE 9 BT e Y .
N HIXF AR bR AT AE . BT 2T 1, X TR bR A e K AR ) S KK 1S
DUENHE TR bR, EBkiOy 1, T FEkioy 0, AURSIR:

df["flag"] = 0

1
2
3
4

for 1in range(l, len(df)):
res = (df.loc[ - 1, "close"™]) - (df.loc[ - 1, "open"])
1f (res) > 0O:

df.loc[ , "flag"] =1

WA R, X FIREE RS, MRIES H Rk E R 1 BE 0, JF HoRF H Bk
pandas 1 [1] flag (48, &5H W F:
close high low open volume flag
3843.4885 3854.4292 3769.8787 3769.8787 11421952500 0
3828.7014 3838.6921 3817.0320 3824.5930 7817261200
3755.4941 3828.7129 3744.8853 3823.3921 8715064100

3756.8765 3776.9751 3714.6443 3771.0369 8953172600
3763.6460 3787.3025 3744.5476 3769.9250 8330103500

X B EETENE, flag RFETFE IS Z H A EkERE, Dt A $3E (1K R BN 1 R
BRI

$=4 : TensorFlow FiB4ERE|FERHGZT
{f TensorFlow 1, % T8 48 W VAT 78 T8 FH RS, ARSI F .

= W o = O

1
1
0
0

classifier = tf.estimator.DNNClassifier |
# XA 12 52 R ety A\ HORFAE
feature columns=symbol feature columns,
+ BEWIRERE, BIMRBEEES 10 M4
hidden units=[128, 128],
# BAGREDRHJLR

n classes=2)

X B 1) tfestimator DNNClassifier pRZE(FE )28 H T TensorFlow o H 47 1) 1% 45 7] 5 e/
#, hidden umits ZH({# H list i & | Feusl)= I & o N B DL S i 28 1) 71 28
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def train func(train x,train y):
dataset=tf.data.Dataset.from tensor slices((dict(train x), train y))
dataset = dataset.shuffle(1000) .repeat () .batch(100)

return dataset

train_func ZERINZEREL, XEEE 1)
ALALER, IR ZORETEL A A5 AL ]

25 ZHA))

SR RE, IF B EAEAT 147

classifier.train(

input fn=lambda:train func(train x,train y),

steps=1000)
R WZRRE, X B B SO EEE ST .

def predict input fn(features, labels, batch size):
features = dict (features)
if labels 1s None:

# No labels, use only features.

inputs = features
else:
inputs = (features, labels)
dataset = tf.data.Dataset.from tensor slices(inputs)

assert batch size 1s not None, "batch size must not be None”
dataset = dataset.batch(batch size)

return dataset

X B R R, B AR BRI R Eoh, R
BARACRS BN T

def get check flag(symbol,now) :

S AR AR AN S B T IR

last day = get previous trading date ("SHSE", now)
last last day = get previous trading date ("SHSE", last day)

df = history n(symbol, frequency="1d", end time=last last day, count=e0,

fields="open,close,high, low, volume"”, df=True)
df["flag"] = 0

for in range(l, len(df)):
res = (df.loc[ - 1, "close"]) - (df.loc[ - 1, "open"])
1f (res) > 0O:
df.loc[ , "flag"] =1

train x, train y = df, df.pop('flag')
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symbol feature columns = []
for key in train x.keys():

symbol feature columns.append(tf.feature column.numeric column (key=key))

classifier = tf.estimator.DNNClassifier(
# XA AL R S IR e A\ B RFAE
feature columns=symbol feature columns,
+ BEWIRERE SIMREREESE 10 MET
hidden units=[128, 128,128],
# BAGREDRILR

n classes=2)

def train func(train x,train y):
dataset=tf.data.Dataset.from tensor slices((dict(train x), train y))

dataset = dataset.shuffle(1000) .repeat () .batch(100)

return dataset

classifier.train(
input fn=lambda:train func(train x,train y),

steps=1000)

def predict input fn(features, labels, batch size):
features = dict (features)
if labels i1is None:

# No labels, use only features.

inputs = features
else:
inputs = (features, labels)
dataset = tf.data.Dataset.from tensor slices (inputs)

assert batch size 1s not None, "batch size must not be None”
dataset = dataset.batch(batch size)

return dataset

df = history n(symbol, frequency="1d", end time=last day, count=l,
fields="open,close,high, low,volume", df=True)

test =
[df ["open"] .values,df["close"] .values,df["high"] .values,df["1low"] .values,df["v

olume" ] .values]

test data = pd.DataFrame({'open':test[0], 'close':test[1l], 'high':test[2],

"low"':test[3], "volume':test[4] },1ndex=[0])
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predict result = []
predictions = classifier.predict/(

input fn=lambda:predict input fn(test data, labels=None,batch size=1))
for predict in predictions:

predict result.append(predict['probabilities'].argmax/())

return (predict result)

E A RNZRAT 60 H HYEKERTE HOHT = H pyikekts od, JRREdEIR . iR EMERZ 1,
MWAKANE S, HiREE 0, MINSEHIES .

9.4.3 {EH TensorFlow §y31&%5[2]Y3 33T 10
N THAS FH I 8 [ U ) o B AT ECHE B . A SR PR 300 F8 EVE N SESERR, ACHD
T

[Fr 9-6]

import numpy as np

from gm.api import *

import HERZEFIH5 T as fun
import os

import csv

import datetime
def init (context):
schedule (schedule func=algo, date rule='ld', time rule='09:31:00")

context.symbol = "SHSE.000300"

def algo(context):
now = context.now
order close all()
flag = fun.get check flag(context.symbol, now)
print (flaqg)

if flag:
order target percent (symbol=context.symbol, percent=l,
order type=OrderType Market,
position side=PositionSide Long)

def on backtest finished (context, indicator):

pass
if name == " main ":
run (
strategy 1d='9f53el5f-6870-11e8-801c—-4cedfbe81747",
filename=(os.path.basename( file 1)),

mode=MODE BACKTEST,
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token='e8978d765c4822e5a85fcaa’/3e044065cf17b58b"',
backtest start time="2018-01-15 09:30:00",
backtest end time='2018-07-10 15:00:00",
backtest initial cash=10000000,

backtest adjust=ADJUST PREV

)

XL S ON 1) 3 SRS ) 59 A2 W T P 8 L PO e [ AR AR, R4 L ) ) s AT R 8 £
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XBEAULER], T ESEfEhadt T i, WaEirEascEL />, kel DA, &y i
SRR AT IR S 1 SRS TR s I 2D e

XA —EEETE, TR, B 9-14 1K 9-15 IR 90%, A
AT S ) 100%, X B afae =4 7 EdE e, 1HmETER.

tEe=F I RiE—3FREH

AR Ta] B A1 28 SCFF IR S AL A o

SCRFIRI AL RN ER S 2T H—Ff, AR T2k IR B K G, SR R s AL Sk bs b2
— A B RN E I A . BALS I FAN A TR 2k, 5 BRI [ 2R
fEh, S B b A8 I I R 7R ST AN [R] DR 5750 AR K ) A 35 ) s i 25 A P B

9.5.1 XHFEEHRIEREZ

FFRI BRI A B — 7o F5 )@ (supervised binary classification)

Bltn, X FhEwmRd, SRR, AEREERNEEUNL—RH L7 R T
SHFEAS, B FAREA S BIAASE ) B b2 R —2.

AT kR R B2 — . — RIREAR TP EH AT EEATKE AR, Kk, XF
THERGERFE, FAA BN A FIEERYW B3 eIk ik, RATE el N X
KER P REAEHATIRR, A5 HIXEERR G 1 228X ALES = 21 FE AT I 25

A TRIX 3 2K 0 ), SVM PERI X 2 FF AR FIFFE 2 [8] (feature space) , B/
MARAEEE R M0, BEALEEEN NMEFEARR —ANRFIE, 10X S E 2 5 ke ok n] AR 2 b
IR 73 R HIFEAS

N T ROFFEAR 2., SVM Fvk o AR 48 P 52 Bods ££ 77 4k 25 18] 9 g g — ) T
(hyperplane) , “ERRFRFAET B S ME 0 9L 70, XTRCE 70K Il @ PR, 70 Az T8 F 1]
PP . A2 P i S AR AR R R R . ST — NS 2 A, RIEE R IEE,
U LR T R A S, X ESER T 3R AMER L, SVM 2 MR R R L

KA. XRFHN SVM R EZ ) 52 AR IR I el R, S E A 23 4 o b 3 3 3 S v 1) 25
e

wHEFERE L, B—RRENHEFASH—ITX, yyodEsn, KA R X 2551k
i, Bl X=(xq, ..., xp), MHEAEE D x AR EERIZR —ADFFE, 1 y AR %A SR
K GAFEHH+L M 0 RaRFkAIEL) o SVM SIRHEX LS 1 1 LEHAR KIS FA NS E, 3K
| f 0 R 2 1 S T

BB R, IXANE AT DR 2R B e R B JE (RIS 2 B« X455
MIINZEHE, o] DR e 5836 0 R AR nl Ge AN 2 ME— /Y, e an—NEE -~ i A flUie % —
MR, #1523 —MIIREEYE 58 % o IR 10 . £ARZ e S 2R, RE—
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ML

ESZPRN R, RZEERIFIER LM AT, SVM iR kZ T, EAMUNER T2
— AN YET R A ME 2R . BRI R EAZ R 2L (kemel functions) 405 45 A HRFAE 2 () Bt
U5 I O e 4 (R RFAE 25 (8] (T DU TEBRZENY ), AE i 4E 2 (8] v B IX Su ke A 2R vE o Bl . i 4
23 [6) ) 2 1 0 Bt B3 SR AR AR 25 18] IR AR 2R 1 20 81, DR AE TR G ik 2 ) v A B 1 JE 2R84 1)
REIH T WAL, X 2O UGN ENLR S AR A . R, SVM A4 A

9.5.2 {EAHZ#FE=H TR

XTI NE, WTEREXR, RAHFRRED, 20 bl A roF e
HW I

® IR T NMFMAERFAREHEIREA 15 Re9Il%4%, MEN%—/—2%k (Lt
AR/ TFER) 89 IFE) AR,

® EXALAL, NAHBANZ R IERANATORZIE 15 AR B OFIET F 347
;ﬂ,%ﬁﬁmﬁﬁﬁiﬁﬁﬁﬁm%ﬁ%

® ECLLZFALIL, MAERFIKTF 10%a90E LR, EEZIERKKTF 2% 05 1E 1
IR

® WHIEEFhH: WKEMIHE. NEHE. REN/EHN. AN, E. RiEL
#R . RIEIREE,

[fr 9-7]

# coding=utf-8
from  future  iImport print function, absolute Import, unicode literals
from datetime import datetime
import numpy as np
from gm.api import *
import sys
try:
from sklearn import svm
except:
print ("IF %% scikit-learn FEMH mkl B numpy ')
sys.exit(—-1)

def init (context):
# T B BRITH 08 bar 1715
context.symbol = "SHSE.600000'
subscribe (symbols=context.symbol, frequency="60s")
start date = '2016-03-01" 4 svM JIIZRiRUGHT[E]
end date = '2017-06-30' # SVMillZZ& ILRTIA]
# AT iExTIEH

204



# RELH PR daily JiSeATHR
recent data = history(context.symbol, frequency='1ld', start time=start date,

end time=end date, fill missing='last',

df=True)
days value = recent data['bob'].wvalues
days close = recent data['close'].values

days = []

# REUTHE BSIE

print (' #ESEIE N svm)

for 1 in range(len(days value)):

days.append(str(days value[i]) [0:10])

X all = []
y all = []
for index in range (15, (len(days) - 5)):

¥ ITE =B 15 AN 5 HAHREEE

start day = days[index - 15]

end day = days[index]

data = history(context.symbol, frequency='ld', start time=start day,

end time=end day, fill missing='last',

df=True)
close = data['close'].values
max X = data['high'].values
min n = data['low'].values
amount = data['amount'].wvalues

volume = []
for i in range(len(close)):

volume temp = amount[i] / close[i]

volume.append (volume temp)
close mean = close[-1] / np.mean(close) # qﬁﬁﬁf/iﬁ]‘[ﬁ
volume mean = volume[-1] / np.mean(volume) # WE /&
max mean = max X[-1] / np.mean (max x) # %%ff?/ﬁﬁ]‘
min mean = min n[-1] / np.mean (min n) # %‘[ﬁﬁﬁﬁffﬂm
vol = volume[-1] # HE
return now = close[-1] / close[0] # X [a] W 33
std = np.std(np.array(close), axis=0) # X 8] bR £
+ HFEHEIERASINENIZRE x
# features HTFHET

features = [close mean, volume mean, max mean, min mean, vol, return now,
std]
X all.append(features)
# S AT R B A
for i in range(len(days close) - 20):

if days close[i + 20] > days close[i + 15]:
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label =1
else:
label = 0
y all.append(label)

X train = x all[: -1]

y train = y all[: -1]

# gk svm

context.clf = svm.SVC(C=1.0, kernel='rbf', degree=3, gamma='auto',

coef0=0.0, shrinking=True, probability=False,
tol=0.001, cache size=200, verbose=False, max iter=-1,
decision function shape='ovr', random state=None)

context.clf.fit(x train, y train)

print ("YIZRZEM! ")
def on bar (context, bars):

bar = bars[0]

# REAEIFEH H

today = bar.bob.strftime('%Y-%m-%d"')

# IREVEE o+ S AH SR PR 7

# TEM—# 09:31:00 #HATHRAE

# X450 bar M ITEH

weekday = datetime.strptime (today, '$Y-%m—-%d') .lisoweekday()

# IREUBLRL AR 5 B B

+ REFFE

position = context.account() .position (symbol=context.symbol,
side=PositionSide Long)

# W3R bar RFHIEM—HBEE A, #ITHEIN

if not position and weekday ==

# FRELTIN A ) SEERE
data = history n(symbol=context.symbol, frequency='ld', end time=today,

count=15,

fill missing='last', df=True)

close = data['close'].values

train max x = data['high'].values
train min n = data['low'].values
train amount = data['amount'].values
volume = []

for 1 in range(len(close)):
volume temp = train amount[1] / close[i]
volume.append(volume temp)

close mean = close[-1] / np.mean (close)

volume mean = volume[-1] / np.mean (volume)

max mean = train max x[-1] / np.mean(train max Xx)

min mean = train min n[-1] / np.mean(train min n)
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vol = volume[-1]

return now = close[-1] / close[0]

std = np.std(np.array(close), axis=0)

¥ "BEET M AERR R T

features = [close mean, volume mean, max mean, min mean, vol, return now,
std]

features = np.array(features) .reshape(l, -1)

prediction = context.clf.predict (features) [0]

& PE Dy Bk, T
1f prediction ==
# IREUHEWC A B
context.price = close[-1]
# IEHRRITHEAIAZE 959
order target percent (symbol=context.symbol, percent=0.95,
order type=OrderType Market,

position side=PositionSide Long)

print ('SHSE. 600000 ATt E 2GR/ 0.95")
# HEKERAT 109, FEABEEAMIEE
elif position and bar.close / context.price >= 1.10:

order close all()

print ('SHSE. 600000 ATt 4 F2aE1EE")
+ SN EDYE L HERIR KT 298, P AL IEHR
elif position and bar.close / context.price < 1.02 and weekday ==

order close all()

print ('SHSE. 600000 PATHr & FL 1)

if name = main

LI B

strategy id HIE 1D, HARGERK
filename X4, B 5 XA ARFF—E
mode SEHf K : MODE LIVE [FIJlI##:K : MODE BACKTEST
token FETTHEANLE 1D, TERGRE -FHEBRP AR
backtest start time [FI{IFF4HETA]
backtest end time [B]JUZ5RAET[H]
backtest adjust EENHAAEM :ADJUST NONE FiE M :ADIJUST PREV J5H
L :ADJUST POST
backtest initial cash BN
backtest commission ratio [e 01 17R <2= EL A
backtest slippage ratio EIFTIN: o= il
run (strategy id='strategy id',
filename="main.py',
mode=MODE BACKTEST,

token="'token id’',
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backtest start time='2017-07-01 09:00:00",
backtest end time='2017-10-01 09:00:00",
backtest adjust=ADJUST PREV,
backtest initial cash=10000000)

MR S5 B A 9-16 s

wEm

P 30
10,000,000.000C 9,967,025.457T -3128574 557 23ATEETTT -0.33% £09% -1.35% 10.11% 013 -0.04 12 12 16.67%

Kl 9-16 SCHFFAIEMLEIME R

R

AT WURF AT 1 AE AR S =2 2], 4 7 — o R 2 oo e R AR 2, O
e v R RS SR XN A T e LR, AR B AT

AFEAEN 7 — AR R RSB R k. BRI — AN AR TR L B
T ABREZANET ] ARG E R 22, Bl el BUIAHT— B i S AR mUADE BLACKE H o
WEE, #R 9.4 TR El— .

9.5 WHISCFF IR ENUKH 2L A F A Wk, X ARK KBS

ABEFENG T —EE BRI ER, LwggtkRmE. 8RR, 82 5&)E SR
AL, ARSI AR RS S A IS A R B BRI, O BT R IR e
firy A& LA KAy A A At JF b S+ “HoRTE” A1
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g 105
« DidigEE I BRwWA ~

[ 73 2 f i R AL SRS 2 — . BT A BN R ) S at g b, X8 A Python 34T
@)ﬂ*ﬁﬂi‘“il'ﬁﬁ’i'f 28, LG F [R] VAR AR 0o i it A Tl A A A58 FH 3% e [ VA 35 1 e 52 S S
B AT VRS .

F9: b, BRI N T SR ) AR T A dE AT o i, Bl St i) CAPM 5
A, Fama-French =[-8, i) PB ROE #if, iXELHEEE D4 WA T IS A 1) 4 fk
17 37 71 3RAF A ) RN W 2 A 22 B AR o ] 10-1 B g [ A 7l i) 7 8]

Forecasting Autocorrelated Time Series

api

time

O Band © api

apip

B 10-1  [RIHAEAY
A EFE B A4 Fama-French —[A-f#i%YA1 PB ROE #/8, X2 H fyw A sl ik,
CAPM #F T —45 0] @4 Fama-French #ERYPTEAC, R IFAE SAG, R loE sn it
fi .



CAPM =8YE Y

AT P A (Capital Asset Pricing Model, CAPM) sz & FHZFH 3 (William
Sharpe) . #4544 (John Lintner) . %FHi#i (Jack Treynor) FE ¥ (Jan Mossin) & AT
1964 T4 B 20 GBS AN BE AT 3y BEAR B BE AR R ke KA

UEZR T b 3 7= () PO 2 32 5 UG 55 7= Z (R OC &, LA SIS O i AT IR ], 2 3
R Ik R EIR SCHE, T2 N T 1 B8 R SR AN 2w 2 I 4

CAPM i/~ € W AU i A3 150 01 38 AT S R H4E o 1) B - e B AR AT 50, X SHEE R
i AN T ZFIE T S eME, e AL B BT XA, CAPM %r”
E VTR O B A TIRSR A B =i as 5 AR B = L &R, BN TAMERE — R e 2R
RS, F 5 MAZ IR 257D IR 3

10.1.1 CAPM EMNEBIRVIRH

LRER (Markowitz) F7r BB B SRCRAGH IR, IR P=E R HEE T H| A
TR T — A RS PRI 1) 8 55 3 A2 A 22 S 5 7= A R i S P L A B g v Nz d, X —
HS T A IR EA TS (normative) BRR, FURHEHEE ROz Wl B TR BT EHE .

(B @i, 76 20 thed 50 FEAC, B 1 20 ] R0 HEA: (1) H oG 1) 35 B, A6 Sk b v FH
FBHAE K AR IR 2 — Bt . A NAERI e RE TAE; B, SHRst il sct 57 1%
o, AR A A T R . I B AR b 22 1 R 5K (William Baumol) £+
H 1966 FE 1 — R SRMER - FERAR R SChgiR D], %R DRER P, BRI DA%
ARG, Z 1500 HAEZFrh Pk A SRR A S, YN EHET — RN R ZEFE T
150 3£70~300 Koo, MUIREPAT SN LRGEXRIZH, IR MRAZDZETR &N 50
fi5, T BB —ANETHE, AR 2 T T D 20 % 45 22 ELURS B AL T A FRIE 2 1) 5 i A
RS B A e 28, BN EANZEE R RZELE .

IERHTX—FEFFAE, A 20 4D 60 FARYIF L, DEE. WEFgARIE = AR
ZHFEXRITENTER AR R, WRIUEZFR G IISE, B Rh4E o i) B8 8 30 S A 1Y 52 A
Re BRIt WRBEHFERH SEER R A 5B FERN T 7 AE, AT~ 1
BTN RS K Ire] AR 28 5 KBS AL BT R i 2 B i, AR IR R, B9 AR R dnfer 4
IS T A ?

X2 E I B SE T CAPM IraAs. VR T IXURS: 9 7= A 28 A 2 32 16T JE At 1) Fod il
B Z —, CAPM [k [ A 55 FH K A SRMER B IR T BB B &M M ik
ST T8 1R 2R 5 U RS 2 (M BRS¢ R H — AR 2R 1 e RRIEH K,
B J 5 7= 1 P A WAL 2 3 5 7 iz 0 7 XU ROBE 1Y) B A 2 ) A AR TEAH DR E &R

REZ P, AE R — Tl ] 3 XU 98 7= 220 7 4 i o s IO PRSP — R BB R al DA 22 A AR 1)
CAPM MUK KL TR A GIRFR IS T TR, i DRME R #5820 4 e 2 TR s B ST
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AR HLRE Y — K08, i HWAERIEF e N LR EE e N &0, Mie Tk
ANSEUEE, 3t UESF 30T i BAR AT FOMI S b i, BB BB 5 SR I R e A 2B
TEREMm, BOyBACE b2 1) BR LAl

208, L, AFARARTIEEC R OGER S, CAPM [ B 2t g ik
TR R R AR S s, 1 TARKIARE, WERGE A, B BT A5
TR, HREAT T EM RS, HElS@®mk 1 — BN R G I EAS T 2 B4
o

10.1.2 CAPM EMEREH AKX E BRI

AT 73k BTN, A A BRSNS, A T e 17 5 2 BB R T S 1
bR AN, BRI — AN B i KU T B R R AT R . 1R B X, A
BEATIHEE T, BREAR N,

1. CAPM BUENETL

Ra=rf+Pa X (rm—rf)

rf ( Risk Free Rate ) £ LN EIRE (A9 F—FHE ) .
Pa /1749 Beta £ 2L,

rm ¢ 7 B2 4 E iR E ( Expected Market Return )

rm — of & JR-F 7 F i ( Equity Market Premium, EMP) .

CAPM A AL E DRI A, H— R FEIE . QORI ERHE
i S R SN R RS, 2K R A T ARG Bl 3 R (1 Bk B 22 SRS AR R A . ISR T i
P A T 11 I A EE [l el 25 o [ % . UEZR KBS i sl 2 i = i i A — 4> B &4k
AR .

2. CAPM EMMRELRYERIR
HE2HES F, CAPM e EEREN MK, HEWT:

® R HALMEMAEML, MARME R, Mg ARZTIKAFGRK, Al
T VATA A BR) A I ia F 6 R 3K

BERFRF AR TR AT GMENI A A EENH.

AR B TN B 6 7 £ BAF R E AR,

FORAR T R R EE R F A LIS F R R F IR

R FHEF £ BN (Dominance Rule) , BPRE—&KFF, @B HEE 5
B9iEH; Rl —IKAFKF T, RFREBAKGIEAR.

VAR ILE R 69 7K-F F LFR4 S ARG E T2

FRA AR H 3R A M E S A B iE—, BT EOREAR R —4.
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EiRfs R 55—, A ZEER, 1 H R 2 5 R o R R AT 2 AL

PR A A& B A AR 69387 2Ark, LR A —H1.

PP A 643 AR 7T VA T PR B M dm 4, EATAT — AN FL R 406 2 =T vA B8 AE 250 154y
F FAE AR PR AR B A

FIT R A0 T A BT &, 3 RAF 509 7 3913 &

REAEBRIEK, BFNERE,

LR HBEAANR TAH, BP st A . Anf 2 FeE A Z ) 89 th 7 £ A A8
a9 T HAA .

o, TR MNAROA SRR R T A G B, SRR ey, ’AEA
PE B BB R

ERFEAT, XEFEKETERENL, AL RAE 5 & ol IS ISR
o TR AN ] HEiA 2 CAPM 23K .

3. CAPM BAR - EMRERMER R

(D) s
® CAPM KM EETME. PH, CIeAET—FF RIEIEH G MAEER X 4 =4 F

o RRSAFE, RIS MAsfa R et 94, ek =AB TR s o —~R.

® CAPM ¢ 7 —ELETEFERE, CAEETH T ARIE T e fm 12 8 e R
st S AY ST FIRM B R T S R ek iF, I FHCKRERT I LT
I~ AR, R AITHRP 6 — R R A

(2) JERRH

AR, CAPM AZRGEREN, EAGfFAEE ERRRM, RIAL:

@ MEATHIRTAENTFRES. 122, RFRBEP LT F T HAMRAEZIL,
“UF” B A AL,

O KA R AHRANR A RH B AR PZ BN HEA. (28, FTHEGESR
ZHARS, N EHADEIRTRSAAR, W LA RT R T HIET
HAEAMS, PTARAMBIX K TAFARARAINET .

O XA K H T VAL R4 A B 7 64 1R H) BAER, X — S 2R B 4G,

® BURTHAE. 2%FLE, THHAEXHRA. FULFIZ &R ARF P AL,

® “ILMAMIK Fo “—HFHPMBIK” . XHMEIRAL —FPRAKE,

10.1.3 CAPM H Beta HYE X

CAPM 1) Beta {8 -5 /€ i [H A 117 8 A% 222 80 14 1) Beta fHAHL, X BIGILE TR

fZ i CAPM UFIE , Beta REEH LI E— I8 RS XA HIFREr, &R & — Mk
T — MR A S AR SR T P (volatility) ) —Fh XU PFAL T H

g2, WR— REEROr A Ia g sk sh it £ —8, AAiX RSN Beta H
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g 1. WR—HIZER Beta {2 1.5, BEKE ST BT 10%0), ZEENE LT
15%; 1Ml MR 10%00, BEERTE SRR 15%.

Beta (B /2@ G075 1 [A)— B 0 7 34 R WA 2 A7 490 DA R B g 22 R I A WA 2 K vt
"W, 1972 &, @F %K HHIR-AM¥E 5w (Fischer Black) . H46-#1 &K ¥ ( Myron
Scholes) ZFEAA IR T MW L (HEAT =@ i sc@afsc) o, Edwse 1931 43
1965 FAHLUETFAC T i BTG B8 2, bt | IR R s H S G FATEATH Beta {E[H]
FEBEEYEL R, WHE 10-2 s,

4 Beta {HAC T HR AL BN, #5008 35088 2 R A Iy 1 JRISGE vy i A St B T i 52 1) o 34 [l i
Ko B, MBE—NRER Beta HZ 2.0, THAKFRIREZ 3%, HiHERE (Market
Return) & 7%, 4zl (Equity Market Premium)  #fi72 4% (7%-3%) , RS2 AR
i (Risk Premium) A 8% (2X4%, H Beta (HIFLLTTIIHEAMT) » A4 B 5= 1) T A R 2 0] A
11% (8%+3%, B[ ik 2% [ RS v i b G ARG [RIHR %D .

E1-CAPMP4E B FHd & Z M Beta A1

Saurce: Bladk, Jensen and Scholes, 1972

& 10-2 CAPM H ] Beta {8

B ERU, AR E FEA Rl LUEE CAPM iH 5 K. #a)ifid,
IR L@ CAPM RiE = mif B SR s 2 5 -5 K Bl A &

ERFY L, ATHFREEREREN, BTz 5eddE, H Beta [HA G WA, HT
ZHEAMR AL, B METFH) Beta fH 27 MM AR, HKEED LEHRAL LT Beta
(EX AR TR A EH BT K, Beta B HTHEAT IS5 LLARIA .

X+ CAPM AR i v AR, GX ANV 4, A %8I ) B A7 56 k.

10.2 Fama-French =EFi&55

CAPM EA—F B EMERgin T &l B K —BilE. B3 5K, Fama Fl
French (JLEH 10-3) PiP AN SR R R ISR I 7 — /Mm% B E
(57 s e R T — AT e 2 8 . A2 /A TS DL B e B AUk
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ARREN A&

Fama 1 French 7351 73 #1 1 B, ARATTAA:

® TAALE )N GG E) il ALAE LA )N, NS AR B AR AAL ., B E K, F
2 AT E F I E R AME,

® b AIKE T, Wi TR ARG WA AR AKRATL (AT @ 4R
B/M) . & B/M 23, WHLEA T35 Lt a) e9fE 8 8) f) a5 {8 FAK, X2k
5 — R AR RAE B RARE B AN AR 4590 3), B Aast T4 BM 493 &
BEEE 50 R AME.

— M T R ZE U B ) R A AW 3 ARG [RIVR o 137 KUK e ME — B 45 S S MG 45T UAT 2 1)
e BT DL EWANFL R SR, B 7 g4, Fama-French A\ N1l EibAf
FE T XURS: T T T B ORURSE S, HE @ AR AR N “ Fama-French —[K 741”7 . K
B AAERNIR A 8 = R R ) AR PR A — AN S I =R SR

L

K 10-3 Fama A French

10.2.1 Fama-French #2389 K H AT

1992 4, Fama M1 French X 3% [ 5% 1 37 £k e A [F) i 52 19140 32 22 e 1 IR 25 O it 3R
AL G B R R, BRI H) Beta {HAREMBEA A AR IR AR A 2 7. EUb LA
E, Y RM, REHE. K Ete. WA (leverage) i £ 2 1) 8] 2
(E/P) %548 by ] LR & Hb figt F i S0 2

F2, Fama #1 French £ 1992 FERE | &, XK FH#0%E#H I, W50 1963
F~1990 FEE NYSE. AMEX il NASDAQ %% IS (BRemi S S24h) 1 P s filix
YRR R AEREELI VT (cross-section regression) Jm &L, AL 4 FHAFEIL
m IS, 4 HEHERIE 7IREPFERERE /1; A T2 AP ER, & A i e b
XA R FIRC T AN IR R E 70, ORI s i e R s . AR R

Ri=ai+biRm+siE(SMB)+E(HMI)+¢i

X R AR A2 BRSO 5t (R0 300 SR S 2 €
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Ri=E(r1—rf)
ah, ARNFER NSNS E Rm, YR G KRS 3 5 1) 30 52 B AT 32

E(SMB)7e /Nl fH 2 ® A% K E 2 /] R AR SR H %, EEMDIZ S BM A ]
i 5 LB AR B/M 22 R B SR S SR e a3, 17 i i — 005 [ U A 22 T

10.2.2 Fama-French {2#Jpys2 3] 5 [a];
MRE ESCHI 4, {8 A Fama-French #5284 75 2060 I (P K130 AT 40 L 70 #r, S5

® HHTHAEFE., MNRKE Tl TE, FPE AT K.

® ARIEHNEFI ML AT E L FTAAULEFE . SMB f= HML.

® XANKEHATE)I (RIXRANHLHZEFT 0) /53] Alphafh.

® AIX Alpha &/~ F 0, H4¥ Alpha /3| KHE9] &, fam 1 49 10 RJE ZHEAATHY
® FIFRAEATFM) AR FFFF AR FENLAT G IE.

{8 3t & AL HOACRS SEEL -

[/ 10-1)

# coding=utf-8

from  future  iImport print function, absolute Import, unicode literals
import numpy as np

from gm.api import *

from pandas import DataFrame

def init (context):

+ HABE—AXHEHK 09:40 B AT algo £%

schedule (schedule func=algo, date rule="'Im', time rule='09:40:00")

print (order target percent (symbol='SHSE.600000', percent=0.5,
order type=OrderType Market,

position side=PositionSide Long))
# R E
context.date = 20

+ WETTEHBRAREE

context.ratio = 0.8

# WKETE L R/ /2R
context.BM BIG = 3.0
context.BM MID = 2.0
context.BM SMA = 1.0

# TWHEK/ /MR
context.MV BIG = 2.0
context .MV SMA = 1.0
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# FETENAR R R R, Mv ATER2E, BM KB TEHEIK

def market value weighted(stocks, MV, BM):

select = stocks|[ (stocks.NEGOTIABLEMV == ) & (stocks.BM == BM) ]
market value = select['mv'].values

mv_total = np.sum(market wvalue)

mv_weighted = [mv / mv_total for mv in market value]

stock return = select['return'].values

# 3R [ T {E 0 AR O AL 2 2R FY AT

return total = []
for i in range(len(mv _weighted)) :

return total.append(mv weighted[1] * stock return[i])
return total = np.sum(return total)

return return_total

def algo(context) :

# R E—13ZH HEIH
last day = get previous trading date (exchange='SHSE', date=context.now)
# FREUIR 300 Al e
context.stock300 = get history constituents (index='SHSE.000300',
start date=last day,

end date=last day) [0] ['constituents'].keys ()

# RARBF R HHIFE

not suspended = get history instruments (symbols=context.stock300,
start date=last day, end date=last day)

not suspended = [item['symbol'] for item in not suspended if not
item['is suspended']]

fin = get fundamentals (table='tg sk finindic', symbols=not suspended,
start date=last day, end date=last day,

fields='PB,NEGOTIABLEMV', df=True)

# THEKETER, A e/ BIFEIE

fin['PB'] = (fin['PB'] ** -1)

# THEMER 5S0sHI AL, AT RERIZ2R

size gate = fin['NEGOTIABLEMV'].quantile (0.50)

# FEIKE T EEA 30980 70908, RATF/EERISE

bm gate = [fin['PB'].quantile(0.30), fin['PB'].quantile(0.70) ]

fin.index = fin.symbol

X return = []

# RFRAFREH AR R AT AL

for symbol in not suspended:

¥ iR EE

close = history n(symbol=symbol, frequency='ld', count=context.date + 1,
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end time=last day, fields="'close',
skip suspended=True, fill missing='Last',

adjust=ADJUST PREV, df=True) ['close'].values

stock return = close[-1] / close[0] - 1

pb = fin['PB'] [symbol]

market value = fin['NEGOTIABLEMV'] [symbol]

¥ IREBCEACHD . R R, KETEER SR, TER2R, WETE]

if pb < bm gate[0]:

if market value < size gate:

label = [symbol, stock return, context.BM SMA, context.MV SMA,
market value]
else:
label = [symbol, stock return, context.BM SMA, context.MV BIG,

market wvalue]
elif pb < bm gate[l]:

if market value < size gate:

label = [symbol, stock return, context.BM MID, context.MV SMA,
market wvalue]
else:
label = [symbol, stock return, context.BM MID, context.MV BIG,

market value]
elif market value < size gate:
label = [symbol, stock return, context.BM BIG, context.MV SMA,
market wvalue]
else:
label = [symbol, stock return, context.BM BIG, context.MV BIG,

market value]

if len(x return) == O0:
X return = label
else:
X return = np.vstack([x return, label])
stocks = DataFrame (data=x return, columns=['symbol', 'return', 'BM',

"NEGOTIABLEMV', 'mv'])
stocks.index = stocks.symbol
columns = ['return', 'BM', 'NEGOTIABLEMV', 'mv']
for column in columns:

stocks[column] = stocks[column] .astype(np.floatocd)

# 58 suB. HML MY AR R

# REUNTEA & T EIA S W m

smb s = (market value weighted(stocks, context.MV SMA, context.BM SMA) +
market value weighted(stocks, context.MV SMA, context.BM MID) +
market value welghted(stocks, context.MV SMA, context.BM BIG)) / 3

# RECKTHEA S KT EMARA & Wm %
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+ 1

df=

smb b = (market value weighted(stocks, context.MV BIG, context.BM SMA) +
market value welghted(stocks, context.MV BIG, context.BM MID) +
market value weighted(stocks, context.MV BIG, context.BM BIG)) / 3

smb = smb s - smb b

# FREUORIK T {8 F A& RO T (I AU S di s %

hml b = (market value weighted(stocks, context.MV SMA, 3) +
market value weighted(stocks, context.MV BIG, context.BM BIG)) / 2

# FREUNK T E EL A& T EIMAUH S g

hml s = (market value weighted(stocks, context.MV SMA, context.BM SMA) +
market value welghted(stocks, context.MV BIG, context.BM SMA)) / 2

hml = hml b - hml s

close = history n(symbol='SHSE.000300"', frequency='ld', count=context.date

r
end time=last day, fields='close', skip suspended=True,
fill missing='Last', adjust=ADJUST PREV,

True) ["close'] .values

market return = close[-1] / close[0] - 1

coff pool = []

# XfaE R E#ATRAZREUE: alpha {H
for stock in stocks.index:
X value = np.array ([ [market return], [smb], [hml], [1.0]])
y value = np.array([stocks['return'] [stock]])
# OLS it RE
coff = np.linalg.lstsg(x value.T, y value) [0] [3]
coff pool.append(coff)
# IREL alpha B/DIHEX/DT 0 H) 10 REREHTRIE GEA2T 10 K, WEFEN)
stocks['alpha'] = coff pool
stocks = stocks[stocks.alpha < 0].sort values (by="alpha') .head(10)
symbols pool = stocks.index.tolist()
positions = context.account() .positions()
# FATERRH I B
for position in positions:
symbol = position|['symbol']
if symbol not in symbols pool:
order target percent (symbol=symbol, percent=0,

order type=OrderType Market,
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position side=PositionSide Long)
print (' T B FAERRER ', symbol)
# REUAR R B E

percent = context.ratio / len(symbols pool)

¥ SCAERR R A R
for symbol in symbols pool:
order target percent (symbol=symbol, percent=percent,



order type=OrderType Market,
position side=PositionSide Long)
print (symbol, 'BATMBiIHZLEE| RN, percent)

! main -

if name = '
run (strategy id='63e92f59-1386-11e8-bbe9-502b3463cafl’,

filename="'%[}TiEMK.py",
mode=MODE BACKTEST,
token='a71a8083b68e73817e93f7f196b030482abeb939",
backtest start time='2017-01-03 08:00:00"',
backtest end time='2017-12-31 1e:00:00",
backtest adjust=ADJUST PREV,
backtest initial cash=100000,

)

iX B HE Fama-French AR BAEXT i {E 34T 028, 0pliE . by IR=87r, Z AR
A TR .. XREEHN Ml ETE . RASERIE 10-4 Fiw.

W =rh

— o~ U

] 10-4 Fama-French #5% [a] ] 25 5

Al LLUE 3|, AXHERIES A, Fama-French #E713RTS | LUECHF RT3, A DLEC IS Hi 5k
HEE 0 2t

= A TR H 0t AT IR RS, R s S 4 i AE AN i v PG AR B AR EAT X O
o o= N SRt 7| O | = £/ CR R R [N N 7 2 S A N 0 S R L NG R /A LN LT MR (= 5 e s K
EA, PET R RSAS RS . T AT AR ISR TR B R i i) J7 2 B e I XU R I 3t 52 31 =K 7
RN AP

Fama-French £ 1993 “E4g i = [H 78 M~ J5, Carhart £ 1997 &gt 1 sh &K 1
(Momentum) MIME2IPY A 418, Fama-French 2015 E44 =[A T ALaE_E4kzz38hn 1
Kl &AEE /T RMW F# T CMA, 53 WA, =R R 7 AT
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K7 BRI IC, BEE X 7 R R, B A XS 0h, dEa EEs T, iy
THAN BT A E )R B2 8] ) Smart Beta HHS -

PB-ROE [o])3t&&a9{E=F

PB-ROE A& 73— [A] T A5 A

P, R A% O AR T RS IK T WA M E RS, WS K ig 1B &
k. BHAOKE, FEMERTESMRNESERS RFMEARR, HRESSEBN
% . PB-ROE kA AME RANE T P i —Fhg g vk, iZ8%d, ROE {EASEAFEFER,
AT EAF R SR, PBAEAMETE S, T Hr& ik 2 S 1Al .

10.3.1 PB-ROE =&/}
PB-ROE 72 %t ¥ Price/Book ratio-Return On Equity )45 . . PB 5 ROE [/ Ul T

PB =&t/ 1l {1
ROE =[(1F]i1g — L5 B B A1)/ A #7185 388 s it 2 A 2 ]* 100%

K OHE R & A2 BB — B — e — e . Pk E, 24
Al R ERME. RIOVMRARITEE, BamiZdeid, LRE-NHRARRFE, miteik
AR Sz — A 76 T BB 5 73k

— ki, SRR RACE K NE, PB stH iE R KE, 1 ROE M ARALIL
%, ROE {8 A3 5% P2 Uic e oK & AR

Klk, AICARTISAHLIEfE PB-ROE Si2 “MiidR— 3%~ %” . X MR EELE,
PRI R R EPIRE, RSB iZEm. NE 10-5 (SHFEAB FEEFHEA X
) ATUAER, EEN A KRitisd, HR#E PB-ROE RIHERILIIEEF, K200 IR EER AL [
HZR ) EJy, MR A, HEE .
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0.82

o060 _*
00G 0 600 900 12'00 15.00 15'00 2100 24.00 27.00ROE

i 10-5 201X “T173% PB-ROE A E~

(BRX T HEE L PB-ROE [a| AR RN Z8 R 7 HIARHI B SS,  JFASHE Ta S b A st ™
BARAY, T ZEERE 5 FHXT N I ) REA AR R 2 T AT B2, XFEA seik &2 4F
HIbRH o

10.3.2 PB-ROE &8gscf
NS R 4 &1L 52 PB-ROE #7,

F—F . BUEFRT PB {BAYIREY

10.3.1 /N4 1 PB-ROE MR REAMER:, X TAC R 2246 F (0 cdhs, 98 <& Fe AL Kdie
PE A e B BAR A, X B EEEHE].

Hid &R 1F, ROE {12 ROEAVGCUT, HA{E deriv finance indicator 1. [fif PB 7t
trading derivative indicator & H1, A AEW .

def get fundamentals (table, symbols, start date, end date,
fields=None, filter=None, order by=None, 1imit=1000, df=False):

X HEFEVER A, table ;2T MRS, 1M symbols 2 k& {8 I 52 51 A6 [R] I FREBOS
DA Cip

FEH | IRERINARESIZRAY PB B

df = get fundamentals (table='trading derivative indicator’',

symbols=symbol 1list, start date=last day, end date=last day, fields="PB",

df=True)
if len( df) == len(symbol 1list):
df["PB"] = df["PB"]
else:

221



for number in range(len(symbol 1list)):
try:
_df = get fundamentals (table='trading derivative indicator’,
symbols=symbol list[number], start date=last day,end date=last day,
fields="PB")

_factor value = tools.get data value( df, "PB")

df .iloc[number, 1] = factor value[0]
except:
df .iloc[number, 1] = np.mean(df["PB"])

X B EH get fundamentals pRECEHOS N B S22 1 PB AH, 2 5 ATz B i) 2 dis 10t
TN, PR B B2 R IR 2dE - A S e, W AR A i EE AN T IR A R K
FE, SR for fEHM BMIRION MY PB E, WA~ ASHE, #EH CF FIR M IS E X H ik
THRE.

il ROE %45 (1) 3k PB 3RHL—#F, AR B T

df = get fundamentals (table='deriv finance indicator', symbols=symbol 1list,

start date=last day, end date=last day, fields="ROEAVG", df=True)

if len( df) == len(symbol 1list):
df ["ROE"] = df["ROEAVG"]
else:

for number in range(len(symbol 1list)):
try:
_df = get fundamentals (table="'deriv finance indicator’,
symbols=symbol list[number], start date=last day,end date=last day,
fields="ROEAVG")

_factor value = tools.get data value( df, "ROEAVG")

df.iloc[number, 2] = factor value[0]
except:
df.iloc[number, 2] = np.mean(df["ROE"])

N THI{sE FH BT T /48 /) OLS 7 vk xt Edg idk AT BUA 7 #f, ARGk

df = df.dropna/()
pb = df["PB"].values # XR&Y

roe = df["ROE"].values # XA X
roe = |[]
for in roe :

roe.append( )
pb = []
for 1in pb :
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pb.append (_)
_roe = sm.add constant (roe)

model = sm.OLS (pb, roe)
results = model.fit ()

bias,weight = (results.params)

HCIEM A, 2GR0 M) PB 5 ROE {EAL AT W %], OLS [F]VHTHE 6 ) %
BOA sAH S Rl E 28, Wi 10-6 Fios s

300
2]
260} o
.fl‘-'
200¢ =
,fx’
150 + .f,
e o
100 - e .
>
50 2
_./"- o
_f"f
4 O
) oAk -
0 o
50 . i i 1 PRl Ty S
0 5 10 15 20 25

K 10-6 £t OLS #l& /5 ) PB-ROE HH £k
RN FIZEE, PR R RERSE PB 5406 PB WAk E, AW

df ["new PB"] = bias + df["ROE"]*weight
df["d value™] = df["PB"] - df["new PB"] #XH d value %%, KT o0&, HhT o0
yo i

df = (df.sort wvalues(["d value"]))
symbol list = []

for in df["symbol"] .values:

symbol list.append( )

X ERGEN MR ZEE, —BROANREERT 0 BRIREH S, mREEDT 0 2
WAL o TR HEARZEAE /N BRHES, IR RBIAIE.
PB_ROE # oS 1 T

def PB_ROEiiﬂﬁ{_symbol_list, now) :
last day = get previous trading date ("SHSE", now)
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symbol list = []

bank list = []
stock company list = []
house company list = []

wine 1ist = []
for in symbol list:

if ( not in bank list) and ( not in stock company 1list) and (_ not in

house company 1list) and ( not in wine list):

symbol list.append( )

df = get fundamentals (table='deriv finance indicator', symbols=symbol list,

start date=last day, end date=last day, fields='TAGRT,NPGRT', filter="NPGRT >
21 and TAGRT > 20", df=True)
~df = df.dropnaf()
symbol list = []
for in df["symbol"].values:
symbol list.append( )
white list = []

symbol list = symbol list + white list

df = pd.DataFrame ([])

df ["symbol"™] = symbol 1list
df ["PB"] = -999
df ["ROE"] = -999
# K pB
df = get fundamentals (table='trading derivative indicator’',

symbols=symbol 1list, start date=last day, end date=last day, fields="PB",

df=True)
i1f len( df) == len(symbol list):
df ["PB"] = df["PB"]
else:

for number in range(len(symbol 1list)):
try:
~df = get fundamentals(table='trading derivative indicator’,
symbols=symbol list[number], start date=last day, end date=last day,
fields="PBR")

_factor value = tools.get data value( df, "PB")

df .iloc[number, 1] = factor value]0]
except:
df.iloc[number, 1] = np.mean(df["PB"])
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# 3K ROE

df = get fundamentals (table='deriv finance indicator', symbols=symbol list,

start date=last day, end date=last day, fields="ROEAVG", df=True)

if len( df) == len(symbol list):
df ["ROE"] = df["ROEAVG"]
else:

for number in range(len(symbol 1list)):
try:
~df = get fundamentals (table='deriv finance indicator',
symbols=symbol list[number], start date=last day, end date=last day,
fields="ROEAVG")

_factor wvalue = tools.get data value( df, "ROEAVG")

df .iloc[number, 2] = factor value]0]
except:
df.iloc[number, 2] = np.mean(df["ROE"])

df = df.dropna/()

pb = df["PB"].values # X&Y
roe = df["ROE"].values # X AR X
roe = []

for in roe :

roe.append( )

pb = []
for 1n pb :
pb.append (_)
_roe = sm.add constant (roe)

model = sm.OLS (pb, roe)

results = model.fit ()

bias, weight = (results.params)

# print(bias,"™ ",weight)

df ["new PB"] = bias + df["ROE"] * weight

df ["d value"]=df["PB"]-df["new PB"] # iXH d value &F%%E, KT 0&2&Ffh, T o &K
df = (df.sort values(["d value"]))

symbol list = []

for in df["symbol"] .values:

if ( not in bank list) and ( not in stock company list) and ( not in

house company list) and ( not in wine 1list):
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symbol list.append( )

return symbol 1ist

WHEAEEREER, XBEAFARZIRNE R, 7HlikdE 1 3 PRARE, HUESR,
HRAT HRISE Gl AR RS IR k) MRIRER, B TiX =KW B 3h %Pk .

IXFET H 2, REFIE, S35 PB-ROE 7= A A ULEC I SEAx 1K 2 B8 ARk
ZRAVERAT T IR, TSR AR B B & O, R S AEA LB IR .

10.3.3 EF _Luk 180 gy = =N

Al 22t ARPIFREH T HACRPIIAR, HNEFFERAR B A1 F.

FuE 180 FR%EL (AR EiERr %L, FRECAY 000010) 2 EifguEFR42 5 it J5 ik 30
TREGHAT T IREIFE A MR, AR ZAENE A BEEPRhEUEE AR R 180 F
FEARSE, H 200247 H 1 HiER KA.

YEN FIEFREL R HAZ 0 ) EiE 180 FREMI4ad| 7S, HBET @ — ANt FiursFil
SHIBESANIZ TR B TR R AL B v BEWEAE BBV R B & AT A2 7= i 2k i
RS HEFREL

B R EAIE 180 H#EAT [RIN T4 .

F— | ETRED

AT B0 AT B 56— 20 R R O e B SRt AT el e e de it 1 L A I B 20
AT AT, ARSI T

def get symbol list (index,now):

try:
symbol list = get history constituents (index=index,
start date=now) [0] .get ("constituents™).
keys ()
symbol 1list not suspended = get history instruments (symbols=symbol 1ist,
start date=now, end date=now)
symbol list = [item['symbol'] for item in symbol list not suspended 1if

not item['is suspended']]

_symbol 1list = symbol 1list
symbol list = []
for 1in symbol 1list:
symbol list.append( )
except:print (index)

return symbol 1ist

JX B get_history_constituents B ¥R F X HREGIATARNT, 2 S5 HIIT 24 ¥ AR5 AR
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A, FHEMFH A List 5285 B3R e H K IR ],
4 - PB_ROE 9% vERR LS

PB ROE #% 0ok BACHS KR E—/NYivh PB ROE HEFHUiHE ik, AEIX BN 1 6
Ky Hu = RVERAT S50 75 B BR B s B ACRS,  [RBSHE 0 7 A R IRE, IS AR ASLE @ B
FaEAN IR 52

def PB ROE M ( symbol list, now):
last day = get previous trading date("SHSE"™, now)

symbol list = []

bank list = tools.get symbol 1list ("SHSE.000947", now)

stock company list = tools.get symbol 1list ("SZSE.3959975", now)
house company list = tools.get symbol 1list ("SHSE.0003848", now)
wine list = tools.get symbol 1ist ("SZSE.399987", now)

for in symbol list:

if ( not in bank list) and ( not in stock company list) and ( not in

house company list) and ( not in wine 1list):

symbol list.append( )

df = get fundamentals (table='deriv finance indicator', symbols=symbol list,

start date=last day, end date=last day, fields='TAGRT,NPGRT', filter="NPGRT >
21 and TAGRT > 20", df=True)
~df = df.dropna()
symbol list = []
for in df["symbol"].values:

symbol list.append( )

white list = []
symbol list = symbol list + white list

df = pd.DataFrame([])

df ["symbol™] = symbol 1list
df["PB"] = -999
df ["ROE"] = -999
# K pPB
df = get fundamentals (table='trading derivative indicator’',

symbols=symbol 1list, start date=last day, end date=last day, fields="PB",

df=True)
if len( df) == len(symbol list):
dfE["PB"] = df["PB"]
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symbols=symbol 1list[number],

else:

for number in range(len(symbol 1list)):

try:

fields="PB")

start date=last day,

symbols=symbol list[number],

_factor value = tools.get data value( df,

df.iloc [number, 1]

except:

df.iloc [number, 1]

+ 3K ROE

start date=last day,

end date=last day,

_factor value[0]

np.mean (df ["PB"])

if len( df) == len(symbol 1list):
df ["ROE"] = df["ROEAVG"]
else:

for number in range(len(symbol 1list)):

try:

fields="ROEAVG")
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_factor value = tools.get data wvalue( df,

df.iloc[number, 2]

except:

df.iloc[number, 2]

df = df.dropna/()

pb = df["PB"].values # X&Y

_factor value[0]

np.mean (df ["ROE"])

roe = df["ROE"].values # XA X
roe = []
for in roe :

roe.append( )

pb = []
for in pb :
pb.append( )
_roe = sm.add constant (roe)

model = sm.OLS (pb, roe)

results = model.fit ()

df = get fundamentals(table='trading derivative indicator’,

end date=last day,

m PE m }

df = get fundamentals (table='deriv finance indicator', symbols=symbol 1list,
fields="ROEAVG", df=True)

df = get fundamentals (table="'deriv finance indicator’,

start date=last day, end date=last day,

"ROEAVG™)



bias, weight = (results.params)

# print(bias,"™ ",weight)

df ["new PB"] = bias + df["ROE"] * weight

df["d value"]=df["PB"]-df["new PB"] # XH d value BFZE, KT 0&=fd, T 02K
df = (df.sort values(["d value"]))

symbol list = []

for in df["symbol"] .values:

if ( not in bank list) and ( not in stock company list) and ( not in
house company list) and ( not in wine 1list):

symbol list.append( )

return symbol list

$=2 . (/A PB_ROE #{T =1

N f¥ H PB_ROE A% Gyt AT M Z= R0, ACASanF
[ 7 10-2]

import numpy as np
from gm.api import *
import fun

import os

import csv

from MSCI tools import msci tools as tools

import datetime

back thresord = 0.97

def init (context):

schedule (schedule func=algo, date rule='ld', time rule='09:31:00")

context.time now = str(str(datetime.datetime.now() .strftime ('%Y-%m-
$d BH:BM:%S')) .split (™ "))

print (context.time now)

context.symbol high = {}

context.symbol low = {}

context.num = 8 #Ji& 7 8 9 HwiF, BHEXTMN 0.82 0.91 0.89

context.count = 1

context.black list = {}

context.flag = True
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def algo(context):

now = context.now

last day = get previous trading date ("SHSE", now)

target list = tools.get symbol 1ist ("SHSE.000010",now)

nmn "‘*?«{ljl:l\'iiﬂﬁ-{ﬂﬁg mon
_symbol 1ist = fun.get target list (target 1list, now)

e R AR

symbol list = []
for symbol in symbol list:
symbol list.append (symbol)

# HUHTZ M rHd

target list = symbol list[:context.num]

T — i B RAEAR A

positions = context.account() .positions|()

# WERHEH AL, FAERRIARE AL

for position in positions:

symbol = position['symbol']

if (symbol not in target list):
order target percent (symbol=symbol, percent=0,
order type=0OrderType Market,position side=PositionSide Long)

positions = context.account() .positions()
 HBCEFEERR
holded symbol = []

for position in positions:
symbol = position|['symbol']
holded symbol.append (symbol)

for symbol in target list:
if (symbol not in holded symbol) :
data = history n(symbol, frequency="1ld", count=2, end time=now,
fields="close,open", df=True)
open = data["open"].values

close = data["close"].values

if open[-1] < close[0] * 1.08: # XBEEMNIKERIIITER, HBEZX), XK
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N
context.symbol high[symbol] = 0
context.symbol low[symbol] = 9999
order target percent (symbol=symbol, percent=(1l. /
(context.num) ) *0.95, order type=OrderType Market,
position side=PositionSide Long)
else:

pass

def on backtest finished(context, indicator):
print (context.time now,"™ ",1indicator)

if name == main

run (
strategy 1d="e98538bc-9378-11e8-9fbc-902b3463cafl’,
filename=(os.path.basename( file 1)),
mode=MODE BACKTEST,
token='e8978d765c4822e5a85fcaa’/3e044065cf17b58b"',
backtest start time="2017-01-01 09:30:00",
backtest end time='2017-12-31 15:00:00",
backtest initial cash=10000000,

backtest adjust=ADJUST PREV
)

X BAE A AR 180 X 2017 S ) Edm T b, & HXTHEr S Arir g2t e, ik
ST S AR, LA SE . [BEE A 10-7 Bras.

EiniE: 0 EitES Eil ke Wit i = trd I EE BBl EEH-EE wa=E Frxiie 1) St ) H=
e L L
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TAMJET “IR5 507 BB A TR mE 0] 8] 3% R ) 35 38 A KR AN K
B2 IRE RIS 3 5 AT 5

10.3.4 FEAHBENXEE 1R PB-ROE [E;1

FuE 180 22T fmmREA G AT ER, (HE2X TARPHTEE KN, REESD
BB SE R AR, BRI EAR I W a Fr A E], s AR 3o & ok Ui, n] PLAR 3
AN[E A 20 A AN (5] B B St

ot F A F I A, —f SRR A e R AT A 2 o /N v A0 I 2 1 e 4R
V42 PB-ROE #57, Kt &FiE# FLLROE .

B | IREEEL A BT

SEbR b, AT 3000 2 H A kUL, Erat Z Riah kel E ST LK HoAth Ji7 XA 58 48
REZHRFEF AT ZE A RS — MR ENE, N AEPE LT PLSIBR. AIXBEIERT
et TR A A IR SRR IR S, FREAS IR
index list HFEHEE = {

"SHSE.000010™: "_EiF 180", "SHSE.000016": "_LiF 50", "SHSE.000300": "jFi%E 300",

"SHSE.000903": "HE 100", "SHSE.000904": "HiE 200", "SHSE.000905": " 500",
"SHSE.000906": "HE 800", "SHSE.000907": "HE 700", "SHSE.000852": "HE 1000"}

AR i S BT e S A e L 5 ARG G F

#1X B IR A o RIS IR
def get symbol set (now) :
index 1ist = index lists.index 1lis t_'*'iﬂfﬂﬁ

symbol list = []

for index in index 1ist:
_symbol list = tools.get symbol list(index, now)
symbol list += symbol list

bank 1list = tools.get symbol 1list ("SHSE.000947", now)
stock company list = tools.get symbol 1ist ("SZSE.399975", now)
house company list = tools.get symbol 1ist ("SHSE.000948", now)
wine list = tools.get symbol 1list ("SZSE.399987", now)
symbol set = set()
for 1n symbol list:
if ( not in bank list) and ( not in stock company list) and ( not in
house company list) and (
_ not in wine list):

symbol set.add( )
print ("symbol set EIL5EHE")
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return symbol set

NI HEREERRCEAR, /T set BIREFNAFERES, HFLERARAERER
I,

$ & : ROE/ROIC YA E/NFEE

ROE I SRR =i %, ROIC 2T ARRE, HILERNIZE 1 L FE,
FETTZNTF—ANE e RIE. XBEXLFEFERZ, ROE 1 ROIC &3 T Ebs A
ANEYE, BANFEEN R, HIIX B count £ [AHT £ /DA & L.

(AR EY I
5 —%: K ROE/ROIC
symbol ROE ROIC list = []
for symbol in symbol set:

try:

df = get fundamentals n(table='deriv finance indicator', symbols=symbol,

count=count, end date=last day, fields="ROEAVGCUT,ROIC", df=True)

if len( df) < count - 2Z:

pass
else:

~df = df.dropna()

_Af["Z&FtE"] = Jdf["ROEAVGCUT"] / df["ROIC"]

factor = _df["%ﬁ*&ﬁ?f];values
dta = []

for in factor:

dta.append( )
dta std = np.std(dta)

if dta std < std:
symbol ROE ROIC 1list.append (symbol)

except:pass
F=:F : PETTM ET—NEEKYE , B) 11<PETTM<27
PETTM BZEsN B RN SR, —BERIES O ERE 11-27 ZH), AR .

df = get fundamentals n(table='trading derivative indicator’',
symbols=symbol PSTTM 1list, count=1, end date=last day, fields="PETTM", df=True)
df = df.dropna/)
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df = df[df["PETTM"] > 11]
df = df[df["PETTM"] < 27]

symbol PETTM list = []
for symbol in df["symbol"].values:
symbol PETTM list.append(symbol)

09 : NPGRT # TAGRT EKRESEK

df = get fundamentals n(table='deriv finance indicator’',
symbols=symbol PETTM list, count=1l, end date=last day, fields="TAGRT,NPGRT",
df=True)

df = df.dropna/()
df = df[ (dE["TAGRT"] > 10) & (df["TAGRT"] < 39) & (Af["NPGRT"] > 10) &
(dE ["NPGRT"] < 39) ]

symbol GRT 1list = []
for symbol in df["symbol"].values:
symbol GRT list.append (symbol)

target list = symbol GRT list
Al e SR Tt AL AR L h

def get target list base(now , count = 14, std = 0.11):
last day = get previous trading date ("SHSE",now)

symbol set = get symbol set(last day)
target list = []

3 —: PP ROE/ROIC std K[H
symbol ROE ROIC 1list = []
for symbol in symbol set:
Lry:
~df = get fundamentals n(table='deriv finance indicator’,

symbols=symbol, count=count, end date=last day,
fields="ROEAVGCUT,ROIC", df=True)

if len( df) < count - 2:

pass
else:
~df = df.dropna/()
_df["&FM"] = Jdf["ROEAVGCUT"] / df["ROIC"]

234



factor = _df["%ﬁFUﬁ"] .values
dta = []
for in factor:

dta.append ( )
dta std = np.std(dta)
if dta std < std:
symbol ROE ROIC list.append(symbol)

exXxcept:pass

5 KRR PETTM FEIEE K, Bl 11 < PETTM < 27

df = get fundamentals n(table='trading derivative indicator',
symbols=symbol ROE ROIC 1list, count=1l, end date=last day, fields="PETTM",
df=True)

df = df.dropna/)

df = df[df["PETTM"] > 11]

df = df[df["PETTM"] < 27]

symbol PSTTM list = []
for symbol in df["symbol"].values:
symbol PSTTM list.append(symbol)

#35 —=/: NPGRT TAGRT

df = get fundamentals n(table='deriv finance indicator’',
symbols=symbol PETTM list, count=l, end date=last day, fields="TAGRT,NPGRT",
df=True)

df = df.dropnal)
df = df[ (dE["TAGRT"] > 10) & (df["TAGRT"] < 39) & (df["NPGRT"] > 10) &
(dE["NPGRT"] < 39) ]

symbol GRT list = []
for symbol in df["symbol"] .values:
symbol GRT list.append(symbol)

target list = symbol GRT list

return target 1list

L g, X BRI REERYE H S HARI T 2/, count A[AIHY 2 /D NZ=FE ]
T

Fh  EVEHENKRS
H € X SRt /] 7 ROE 5 ROIC HYLUAE, XD SE TR IR, [KEE
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i R =B H SR —IK, Rl £ € 1 HPAE i SR S8 HW,  HRG P b

data list 2014 = [

"2017-01-13", "2017-02-15", "2017-03-15", "2017-04-14",

"2017-06-15",

"2017-07-14", "2017-08-15", "2017-05-15", "2017-10-13",

"2017-12-15",

"2018-01-15", "2018-02-14", "2018-03-15", "2018-04-13",

"2018-06-15",
"2018-07-13"]

"2017-05-15",

"2017-11-15",

"2018-05-15",

TH 15 HEREE, EEemEEERNZE, M1 15 HHEERTHKRSE, FEEfEm—1

AZ 5 H ) B R 347 S8 .
[ 77 10-3]

from gm.api import *
from MSCI tools import msci tools as tools
import numpy as np
from MSCI tools import FBEAFE as index lists
X B R REA A ISR
def get symbol set (now):
index 1list = index_lists.index_list_'*‘iﬂfﬂﬁ
symbol list = []

for index in index 1list:
_symbol 1list = tools.get symbol list (index, now)

symbol list += symbol list

bank 1list = tools.get symbol 1list ("SHSE.000947", now)

stock company 1list = tools.get symbol 1ist ("SZSE.399975", now)

house company list = tools.get symbol 1ist ("SHSE.000948", now)

wine 1list = tools.get symbol 1ist ("SZSE.399987", now)
symbol set = set()
for in symbol 1list:

if ( not in bank list) and ( not in stock company list) and ( not in

house company 1list) and (
_ not in wine list):
symbol set.add( )
print ("symbol set BT 5eEE)
return symbol set

def get target list base(now , count = 14, std = 0.11):

last day = get previous trading date ("SHSE", now)
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symbol set = get symbol set (last day)
target list = []

+H—: P ROE/ROIC std KH
symbol ROE ROIC 1list = []
for symbol in symbol set:
try:
~df = get fundamentals n(table='deriv finance indicator’,
symbols=symbol, count=count, end date=last day,
fields="ROEAVGCUT,ROIC", df=True)

if len( df) < count - 2:

pass
else:
~df = df.dropna()
_Af["BFIE"] = dJf["ROEAVGCUT"] / df["ROIC"]

factor = _df["%%']ﬁ"] .values
dta = []

for in factor:

dta.append( )

dta std = np.std(dta)

if dta std < std:
symbol ROE ROIC list.append(symbol)

except:pass
fprint (len(symbol ROE ROIC list)) 155

R REBR PETTMEIEHE /K, Bl 11 < PETTM < 27
df = get fundamentals n(table="'trading derivative indicator',
symbols=symbol ROE ROIC 1list, count=1l, end date=last day,
fields="PETTM", df=True)
df = df.dropnal)
df = df[df["PETTM"] > 11]
df = df[df["PETTM"] < 27]

symbol PSTTM list = []

for symbol in df["symbol"] .values:
symbol PSTTM list.append(symbol)
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#3 =/F: NPGRT TAGRT
df = get fundamentals n(table='deriv finance indicator’',
symbols=symbol PETTM 1list, count=l, end date=last day,
fields="TAGRT, NPGRT", df=True)

df = df.dropna/()
df = df[ (dE["TAGRT"] > 10) & (df["TAGRT"] < 39) & (df["NPGRT"] > 10) &
(dE ["NPGRT"] < 39) ]

symbol GRT list = []
for symbol in df["symbol"].values:
symbol GRT list.append (symbol)

target list = symbol GRT list

return target 1list
data list 2016 = [

"2016-08-15", "2016¢-09-14", "2016-10-14", "2016-11-15", "201le-12-15",

"2017-01-13", "2017-02-15", "2017-03-15", "2017-04-14", "2017-05-15",
"2017-06-15",

"2017-07-14", "2017-08-15", "2017-09-15", "2017-10-13", "2017-11-15",
"2017-12-15",

"2018-01-15", "2018-02-14", "2018-03-15", "2018-04-13", "2018-05-15",
"2018-06-15",
"2018-07-13"]

if name == " main

set token ("e8978d765c4822e5a85fcaa73e044065cf17b58b"™)

data and target list = []

for data in data list 201e:
target list = get target list base (data)
while len(target 1list) ==
data = get previous trading date ("SZSE"™, data)
target list = get target list base (data)
data and target list.append(target list)
print (data, " ", len(target 1list), "™ ", target list)
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file name = "data and target list 2016" + ".npy"

np.save (file name, data and target 1list)

X B e 2016 F & 2018 £ 4 H M BCHE M IR R, Z )5 8 AF N
data and target list 2016.npy CfF, 13235 Al LLEH AT 5¢ ko

7\ EREENXREI T PB_ROE =A%k

FHfER 8% X)) PB ROE #AI S IR dkiT . HAEEFENLZ, T EH
o F H I S (K SR RE, DRk B e O R AT R0 e R i, 5 B H A AT A e
RAG LR

[ £/ 10-4]

import numpy as np
from gm.api import *
import fun

import os

import csv

from MSCI tools import msci tools as tools

import datetime
data list 201le = [

"20le-08-15", "2016¢-09-14", "2016-10-14", "2016-11-15", "201e6-12-15",

"2017-01-13", "2017-02-15", "2017-03-15", "2017-04-14", "2017-05-15",
"2017-06-15",

"2017-07-14", "2017-08-15", "2017-09-15", "2017-10-13", "2017-11-15",
"2017-12-15",

"2018-01-15", "2018-02-14", "2018-03-15", "2018-04-13", "2018-05-15",
"2018-06-15",

"2018-07-13"]

file data = "data and target list 2016.npy"
arr list = np.load(file data)

back thresord = 0.97

def init (context):

schedule (schedule func=algo, date rule='ld', time rule='09:31:00")

context.time now = str(str(datetime.datetime.now() .strftime ('%Y-%m-
$d $H:3%M:%S')) .split (™ "))

print (context.time now)

context.symbol high = {}

context.symbol low = {}

context.num = 8

context.count = 1
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context.black list = {}

context.recard_file = "record.csv"

context.data and symbol list = {}
for 1, 2 in zip(data 1list 20le6, arr 1ist):

context.data and symbol l1list[ 1] = 2

context.counter = -1

context.flag = True
def algo(context) :

now = context.now

day time, hour and mins = str(now) .split(" ")

last day = get previous trading date("SHSE"™, now)
targrt day = str(day time) .split("-")[-1]

if int(targrt day) > 15:
1if context.flag:
context.counter += 1

context.flag = False
else:

context.flag = True

target list = context.data and symbol list[data list Z0le[context.counter]]
print (day time," ",data list 20l6[context.counter]) $AEITEN T

mn "ﬁ‘ltﬁiﬂﬁ-{—eﬁ% mon
_symbol 1list = fun.get target list (target 1list, now)

B e B AREG

# XEIFEFGE/PRE, FHEBI T EREARRZE A 46/ RS
symbol list = []

for symbol in symbol list:
symbol list.append(symbol)

# BT Z DA PR
target list = symbol list[:context.num] # TR BAELE, S UUE X AT LLE[E

T — i B RAEAR RO

positions = context.account() .positions{()

# WEREEE AL, FAERRIEBRE AL
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for position in positions:

symbol = position|['symbol']

if (symbol not in target 1list):
order target percent (symbol=symbol, percent=0,

order type=0OrderType Market,position side=PositionSide Long)

positions = context.account() .positions()
+ A ERFE IR
holded symbol = []

for position in positions:
symbol = position|['symbol']
holded symbol.append (symbol)

for symbol in target list:
if (symbol not in holded symbol):
data = history n(symbol, frequency="1d", count=2, end time=now,
fields="close,open", df=True)
open = data["open"] .values

close = data["close"].values

if open[-1] < close[0] * 1.08: # XHEEXNEKERIEITERR, EXN, ALK
iz H A E
context.symbol high[symbol] = 0
context.symbol low[symbol] = 9999
order target percent (symbol=symbol, percent=(1l. /
(context.num)) *0.95, order type=OrderType Market,
position side=PositionSide Long)
else:

pass

def on backtest finished(context, indicator):

print (context.time now," ",indicator)

res = [context.time now,file data,back thresord,indicator["sharp ratio"],

indicator["max drawdown"], indicator["pnl ratio"],

indicator["pnl ratio annual”],

indicator]

writer = csv.writer (open(context.record file, 'a+', encoding='utf8',

newline=""))

writer.writerow(res)

if name == " main "

run (

241



strategy 1d="e98538bc-9378-11e8-9fbc-902b3463cafl’,
filename=(os.path.basename( file 1)),

mode=MODE BACKTEST,

token='e8978d765c4822e5a85fcaa/3e044065cf17b58b"',
backtest start time="2016-05-03 09:30:00",
backtest end time='2018-04-20 15:00:00",
backtest initial cash=10000000,

backtest adjust=ADJUST PREV

)

X B EETEESFEHOMERTYS, £ init RECPAE RSN T Bk ey, 2z
fa AR H BN E R hoe H Rk T A, BF4A 15 HatfERH E— kAR S, g
T 15 HNUAER 4aT i I ZE b . [A3000 45 S5 % B AT 56 ko

R

A FETHE T RIEBA AR A, X2 H i st ke —. [,
ARELiAria H 2 7 kB A A R 7 Bral Rl fit 1 iz 5= ith.

ATUVE ], X TAEP#EEEE RN, HESRIERMNE SR, A H i bt 2
BT EAAMNNERE, XEUWEHETERPREEEKMNES, SaRuE T REENIK
% o

Z A A EE 7 52 EA e ik F B W R RSN, o B AR A K /Y il
WDL R B S e e, IX PR Ak 70 M i VA AR A AR R, BERTCAAS B, nf USZAE A, Hik
T HEE IR EE

N—FoNH—A “HR” WEARHETTE, B “BEEXNS” , BXEKEE T LURAN
=2
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s 1185

« BENIRESMIEET] »

REFNHERLZ A DU B R, A DI EM L, — Sk, —kil Tt &, —3k
Bk, —kBITTN %L, &AM DMIAFRBRIR 2%

AR A A — M LR RS BRERBRBOXAE, AP “BREIR” bRE, - SKIIARHY
PR AR, 25 SR ADT R BB BE 7 wh s 10 2 SR AN BIBR B R 3 ke iy, SE ST S:, 3%
AT kRO AR, SRR ki da ke Ja 32

M EEIX B RADRIRIES, HHIRAARFREN A A0, w2 T W R R
ZKREAH], WFARKHANEE, RS A€ ElirZE, il HEARE K
P, B B 2R 7 R A — R A e BPIRES

BRAEL g B, T 5 AR AT A EE RRFHAAAE, TR XM 1Y
P % .

WHtZ Y, MAKE () I EKIAREE, HRARN R EFF I ZT KT
G B AL T i e R IX RO 22 INL 2 AT 24, SEH AR B Al O SR, SRS
BARAG IR, S0 &R, Bebrigsh BERnE TReErs, 4iRa8 5 I RE .

O XS SRS 2 — R ML ) AL A by Sl , B 22 5 8 S B3k B 5 3E I BOX 32 5 B 7= b i) »
A R EC B R AR, R E R SRR SRR

BXI3ZZAIBE IR

BCXT 28 5 Sk br _Eliie — M TSt A geih @ s f.

BEATECN SR IS i W R it F AR, X B AR R WETEF TN
7w, MEEEMNMZAMEL. HERIZAI, &6 MBS — “E7 . XA
U 5 NIAETH B2 52 TR E LE) — B B A PR AR w] BE i A RIS AT S I
.



111 HXM9th
FIE B GE T 520 0T R e 2 b FA I —FhJ7 1. MIGHE R 3 AN TR 25 2 [l e G 2
N, — AR EIR: —ABRELSME T N, M AR I XA 5 5 b

T o

ARVTHATA TR IE S BAE CHE, 12 E2E A R ARSI A S 4axt & . A OCHER)
HHE RO, nf LLACAAH R . —Bokul, BB, 0~0.09 AEA MM, 0.1~0.3
NEGFK, 0.3~0.5 NFEFEMI, 0.5~1.0 95K,

X BEANGEARPA A, R GE R A it

F—  CIgEHURE

O 1 e SRR AL, 3K B e s R L B AR 1 R R s R 2 B s A
arr a = np.arange(0,100,1)
arr b = 3 * arr a + 1

XEMEH 7 NumPy {ENEHRICIEE, ZJaM 0~100 FHUH 100 DEAEH K — 5
.

[0,1,2,3..]

If] arr_b 72l arr_a TP HRIEIES, BRGNS BT S, I
BE ik AR

B HTEERERE

Xt FAHC R EITHEL, NumPy 424t 7 L1 TR %L corrcoef, FH X7 H P28 1 AH I 13k
ribs, HEERATEp T
[I 1. 1.1]
[ 1. 1.]]

R 1% HIH NumPy Z 4, Python ibfeflt | HAh )ik AR A K R 4. pandas J27)
— R S E S, FIRE, Rt AN F R SR 2 T A DS BE T R T
import pandas as pd

arr a = pd.DataFrame({"arr a":arr a})

arr b = pd.DataFrame ({"arr b":arr b})

XEEHRFA T pandas EH, ZJGRIET 24K 1AM DataFrame S, JEEHE A
JRF LY A4 FR o

IXFFIE AT, X T pandas KW, FHK REIFA2H pandas REEESRAEM), 112 H
DataFrame XfRHNEHKTHESRFEER . B, FEREAFR DataFrame #(ZH2H & Bl — N #n
] DataFrame Z{# 5 .

arr = pd.concat ([arr a,arr b],axis=1)
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concat yeiEFEREL, WAR PR HITIERE, axis £HNE S, AU e DB B 4T1%
%, XEHTHFEUTEAREAZ R HRE, Kk PR E A B AT, 1HE
ANEAT Z B A R R 5
arr = pd.concat ([arr a,arr b],axis=1)

corr = arr.corr ()

print (corr)

X BB concat BRAUARL | — TR SR . FEEEN =, XEMAELRH A E
I, AT PRI IR B o
EIL A E R, corr i LATHRE AR Z M RIHI S R AL mEATHIZ R T
arr a arr b

arr_a 1.0 1.0
arr b 1.0 1.0

XEAULER], Br VG ma R, &b 7R M AR, R AT PR K B iz BU
HIBUE AT T

i B p e el RS, 6T AN E R, AR A SCVE TH AT DUAS 306 B ) AH OC A
B PUAES— 8070 A8 BB T S H O B A A R

[ 11-1)

import numpy as np

import pandas as pd

arr a = np.arange(0,100,1)

arr b = np.random.randint (0,100,100)

arr a = pd.DataFrame ({"arr a":arr a})

arr b = pd.DataFrame ({"arr b":arr b})

arr = pd.concat ([arr a,arr b],axis=1)

corr = arr.corr ()

print (corr)

[F2/7 11-1]1 ', arr a PEUERAZN, )5 ar bl —PEEHLRECAER 1 100 4~ 100
VA IR BENLEL . FAtAR G B S 224k, e TEngi R’ an T
arr_a arr b

arr a 1.000000 0.060578
arr b 0.0e0579 1.000000

W LUE R, R BEALHECS BdE, MR RBRIR DN, B BT LIRS A . Dk
A LA, AR TR A A
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112 HE. FEEWHEFE

PIENFRATFRIE, BRES—HAKEETRARER, BisdE A5 E BEE 2
FEBR DX AL BB (N 80 S R v 38 ) — TS A

NumPy "L 7o S E I pR 2L

[ 757 11-2])

import numpy as np

arr a = np.arange(0,100,1)
mean = np.mean(arr_ a)

print (mean)
IR AFTENEE R T
49.5
EfE MR GE 7 Z R AR E —HEARR, TEHTHEERBREE. i+
i, i ZERERE RN S (BHE) ZRA W R .
[ 11-3]

import numpy as np

arr a = np.arange(0,100,1)
var = np.var (arr a)

print (var)
R ZAFTENEE R
833.25
nfULE R, R 7 ZIRK, X RN TR KU, BUEIFAZEME LRI 215040,
i A& B AR 8
NfEbE— T, T2 ik Ee B 8dE i S i AR 1 2 b vl 22, k2 7 = P iR
PRE MR G i H T e i e B Bl & . brddE 22 0 o SRS B b TR
AP 2 ARSI B TR . 8 B2 YN TR ) B BORE
[#i) 11-4)

import numpy as np

arr a = np.arange(0,100,1)
std = np.std(arr a)
print (std)

i EE BATITENSE k.
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PHERR R —AEAE SRR S, S IFRNPME B2RARA, WhsdE 2= /iR R 25
ARG S FEAR S BE BB B P33 .

# o, 8, 12, 20]M1[8, 9, 11, 12], MAELSHBMEEZ 10, HEAWNESZER
RK, THEMERARREZE, AIER2 83, &2 1.8, BAREERNET, WMIHRHEEN—
B, bRt = AR P AR X R “ECREE” .

W7 722 72 2 1 L R Y i AR B DR AR B R S RS, AT B A R o i SI2 5 A B R
)Pt HAR, XTSI AT Geit 48 61— FhE & 07 22 /- pr AR A 2 B i g v

FER T FH T did —4E 20 B b ZZ AR, By 2= F B Tk 2 4508 i 2l B 2 18]
Ik Z, Hog a2 22 ANk . [FAFE#EH pandas v 5 A [E] A EE 5 2 8] 1)
oz, AW

[ 11-5)

import numpy as np

import pandas as pd

arr a = np.arange(0,100,1)

arr b = np.random.randint (0,100,100)

arr a = pd.DataFrame({"arr a":arr a})

arr b = pd.DataFrame ({"arr b":arr b})
arr = pd.concat ([arr a,arr b],axis=1)
cov = arr.cov()

print (cov)

iX B EFEERENLAE R S A RS, 251 DataFrame BREUAERGEE @& EHE, B
P A RN R 2
cov s& DataFrame Hii [ HTRE, H T th AR EAEE Z B r 2. FTERSS Rl

arr_a arr_h
arr a 841.666667 -8.045455
arr b —-8.045455 834.825354

BEE—TF, W2z, M REREEMIRN, —FHHR R A E L B2 1A
KK R EMNIAF EAET:
@ WFERARTAMMEANFTE, BIAELFT A ALY ., Lt 2B, WH £HE[E,
HP—NEEEK, A NEZELEX RAAHKA—NEZEK, A LEX
dyy IR0 HBARAANEEAAAALRLRE. TEEZNL, hF 24 FHMET R &M
A8 X AL .
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@ XA MMEATEMAAXNY T @, LRTEEAXGFLE, BRIA[-1.1]. ©ih2
W, HMERIAHAEM, HAANEETER, AT EFLETKX;, RAEHHAANE
TEX, A—AKEE); RO BAANTEERAMKKLEZ. B, X ZHH%
AEARIEDT 1, KRB XAMRRE, @FHALT, RESEE, 0~0.09 HEA4AX
P, 0.1~03 A 3540 %, 03~05 AP FAA, 05~1.0 A4 %,

MEMENFIESHEIE

ACXS 22 B e — M AT et @A i 2S5 Sl , e @il b EAE MR Z B 2 & HAA
FEHDE A S AE FA AT ISR A 5 B R

RN H, BT AT EAE R ELAAT L A F s AR, [RAT b b i B SR AR A
HAMIFR &S, [FI kR sz 5 A4 A O 1 TH B2 D S0 2 . BIE Bt A2 3R I AT P fh
5, [HRRA&ILRSET 8. XMERERN “HEE” .

1.21 HEEM
P RO E 2, X BAEEP RIRSEAE 2015 EEAE, WA 11-1 .
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BRI kel P ARABRGHE, X8RS ULS%E “Bf 6 75 2
B S5 T E A

T A {ER Python #HAT AIAARET S . E 'S R AT LA MR AT 56 B 7 VAT 2R A]
0, 1Hs2 Python " & 10 AT LA MRFESS . statsmodels s&— & [ TH T 4eih @i 1
HE, Ea SR RARI IS R AL, Rtk n] DLE BT H gt 7T A .

9 1 Vb b R U B R SSUE AR B, 31X BR A A AR B TR 2R e A

F—F : CIEEURE

XA NumPy & — P HEFREES, KH—DH KA cumsum. cumsum 72—
T 2R %, B cumsum(e(1,2,3.4,5))=(1,1+2,1+2+3,1+2+3+4....)=(1,3,6,10......), iX
AiF s B AT

[ 11-6])

import numpy as np
import matplotlib.pyplot as plt

import statsmodels.apli as sm

arr a = np.random.normal (0, 1, 250)

arr a = np.cumsum(arr_ a) + 50

for i in range(250):

arr a[i] = arr af[i] - i / 10
plt.plot (X)
plt.show ()

arr a Al arr b AR NEE, ar a B AF EAGEZE, M ar b EEFEAIN B
), HARREE R 11-3 fios.
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B mNFEFIRSF R

ERTH LA 1, M- FRvEri s Z e 7 B AR A, statsmodels $2 {1 K]
adfuller bR % AT DR I 10 58 B AL ARFE D 1115 . HACRS an -

import statsmodels.apli as sm
st = sm.tsa.stattools.adfuller (arr a)

print (st)
FIENEE R h -

(-0.032544928790406935, 0.95575645193568282, 0, 249, {'1%': -
3.45688813177258604, '5%': -2.8732185133016057, '10%': -2.572993618973887¢6},
705.93885714074645)

XEAF 5 A7 (RESHZ2 DA , BTSSR0k 6 #4, BTSN
“Test Statistic” , Z VUM ZHOAINA ) S 2205 .

XFHAGELW, HERFELENL, A5 - DSEHNTENUNZEHTR “1%” Pt
B, WRAARFIEA SRR, AR A5 PSR THRENUNZE0PE “10%” Fr
XELEE, RN P PIEAE AR, AR TS S BARRS I

[FiR 11-7]

import numpy as np

import statsmodels.api as sm

arr a = np.random.normal (0, 1, 250)

arr a = np.cumsum(arr _a) + 50

for i in range (250):

arr a[i] = arr a[i] - i / 10
st = sm.tsa.stattools.adfuller (arr a)

if st[0] > st[4]["10%"]:
print ("FEBAR, RIEERFH] )
elif st[0] < st[4]['1l%'"]:

print ("&AHBLR, AFRFH")

TTERS RN T -
FERAIR, A5

F=% XA "ENiE EEFY

X FARF R P S N R8T B IR 2 “ZmiR” o ARFRR P AR — IR
BIIRE D Z 5, 24 .
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A2t FE5rWe? R MERD ?

“EME” BRERTFAE—RRERE ST ANE, HARXEZRA vy EREER
e, B—IkENZ G, BEb—PRFHE.

Syt —IRZEMITEBFHIFRAN “—Za2” , AR, &0t o IRESIFERTF A
“a Bl .

NumPy F& [ 1THHEZ 70 R ECN diff.

arr b = np.diff (arr a)
HIUE . EFNATFRRMLOIE

22 UL B, B AR A T Rt b, ACRS IR
[F£/ 11-8]

import numpy as np
import matplotlib.pyplot as plt

import statsmodels.api as sm

arr a = np.random.normal (0, 1, 250)

arr a = np.cumsum(arr_a) + 50

for i in range(250):

arr al[i] = arr al[i] - i / 10

st = sm.tsa.stattools.adfuller (arr a)
if st[0] > st[4]['10%"']:

print ('arr_a fFERMR, AIEFRRF] ")
elif st[0] < st[4]['1l%"']:

print ('arr_a WHBHMR, AFEFF")

arr b = np.diff (arr a)

st = sm.tsa.stattools.adfuller (arr b)

if st[0] > st[4]['10%"']:
print ('arr b fFFERMR, NEFRRFSI")
elif st[0] < st[4]['1%']:

print ('arr b EHBHMR, AFEFF")

plt.subplot(211)
plt.plot (arr a)

plt.subplot (212)
plt.plot (arr b)

plt.show ()
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FIEPZE B F .
arr_a fFFEBRAR, NEFREFS
arr b A BN, N FRFS

AU S|, BENLAERH) ar a ARSI, &l Z BB G4 ar b 4242158
e, EFHEWE 11-4 .
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HEAREOE, T 11-4 FEFAINE G A MEART, KR PR,

BoXI3e5

RITHA T 3 T8 — A TR 3 5, R THI A 00 6058 5 BB B 07 7% e e
i,

11.31 BEXRZGHEE
AR A 5 B B B, T A S, e E AR R R, B TR

(1) & BARGRACIERIRR S, ST EC B SRR e I — SR A R AR T
0.95.
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(2) AR ECH bR R, — BRI, BEREA R B PRt rl, Bite
BLhih EASIS ECT R 2 B HAT [FP 22 70 U B4

(3) i &ERA 7, L RO AE

(4) H ARG 38T B M E R 2 e &P, AT Fe, IR e 2 0 B, 75 4,
W, IR

(5) RIEFBE DS A .

11.3.2 $ZEUIRZERIE XM

HEARE I, R R 5 R 5 2 [ (AR G, A6 R Bk i
WA BEHEAT T — 35 (B e 7

T HER N, X R TH CRERTT 5 CORWEAT” . EEEE, e
bR R 2 e e B Dk R0, DI AL DA ASER, 1 A P53 8 £ ()2 B ik,

F—F  SAFERES | CIERIFSHr R

XHEPEH N EREZ, B — D7 Z ot AR R BCER bR B 2 18] AR R 8. =L
i WA s EER AL 7 AHSAT L 20 28NS, ik 11-5 P

s EREN
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HeEEE
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HABTERIR A03  EHol
If =t ¥ ADd Rl
FeFnEE ADE 12, B, Hr RSl
Al i BOG e Rl

- BOT RS

- BOE  EESE ikl
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BOS HEREEFEl
A HEE

B11 HAEHEanERD ﬂ .
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B 11-5 iElS =il

MRECH) AT M ACHS v PLARE R B5BE TR 20 5 o T AR5 SR A ACRE v] LR EUM 5% BAT Wk
g SRR, SERATRS IR

[ 11-9])

import numpy as np
from gm.api import *

import pandas as pd

set token("a7laB8083b68e73817e93f7f196cb030482abe5939")
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symbols = get industry("Ied")

df = pd.DataFrame ()

for symbol in symbols:

try:

data = history n(symbol=symbol, frequency="1d", count=42,end time="2018-

12-30", fields="close",fill missing="last",adjust=ADJUST PREV,df=True)
pd.DataFrame ({symbol:data["close"] })

data close =
if len(df) ==

df = (data close)

else:df = pd.concat ([df,data close],

exXxcept:pass

corr = df.corr ()

print ( "HHRRBECKT 0.9 WASHESR " +str ((np.sum(corr.values.ravel ()>0.9) -
len (symbols)) /2) +' X}
print ( "FHRRBKT 0. 95 KMAHSHEE +str ((np.sum(corr.values.ravel ()>0.95) -
len (symbols)) /2)+"X}"

)

)

print (corr[corr>0.95])

M LR 11-9) Hrl BLER], & eI e = 5dE &b s B 7 Hooh B e, 2G4
DataFrame A=A M ) B0, A R DataFrame (4 55 H iy 1 208 A1 S PE T H 24

5N S B AR G
FIENEE B

MHRARFKT 0.9 WASHNEE 2050.0 X}
HAERBOKT 0.95 HAHEEE 601.0 X

axis=1)

WmEWIHE 2, XBEN TEREENER, &F 7RG BEARRS AT, ATk s
197 HEg AR, tFEHEARRAECH . A8 print (corr[corr>0.95)FT I | Fir A #H ¢ REUK

+ 095 MRS, &R WK 11-6 .

SHSE. 600289
SHSE.600536
SHSE. 600556
SHSE. 600571
SHSE. 608588
SHSE. 600602
SHSE. 600654
SHSE. 68701
SHSE.608718
SHSE.608728
SHSE. 600892
SHSE . S@8901
SHSE. 600406
SHSE.6ee41e
SHSE. 600446
SHSE.608476

SHSE.608289 SHSE.6@@536 SHSE.EQ0556 SHSE.600571 SHSE.6E0588

1.6080
NaN
NaN
NaN
NaN
NaN

9.9583
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN

NaN
1.0200
NaN
NaN
NaN
NaN
NaN
NaN
©.9548
NaN
NaN
NaN
NaN
NaN
NaN
9.9586

NaN
NaN

.0oe

NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN

NaN
MNaN
NaN
1.0080
NaN
MNaN
MNaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
9.9585

NaN
NaN
NaN
NaN
1.0000
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN

B 11-6 FHRRBOKT 0.95 BIHR4- 504
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A ULE R, X BEASE P ERE 2 B AR AR RE, WRIEFMHESR 7048 &
R T 0.95 HfA .

91 TR L, 3 B IF AN R IX B0 B AR ), T A 5 FH B ERAT bR s @ IR ARAT
(SHSE.601939) VLA V41T (SHSE.601288) .

B2 HTEIEE R

CEXHRF € AR AT P BE PR RS 368 2 0, 75 B AN 741 20 AR AR RS 56, AT 24/
Ak, XFTFAS[E ) FH) L 0E SR H A VM, W AR R R, B D nl DLESR A
TR E S G B, (—RERRZHIT M ES ., )

AL/

[ 11-10])

import numpy as np
import matplotlib.pyplot as plt
import statsmodels.api as sm

from gm.api import *
set token ("a71a8083b68e73817e93f7£f196b030482abe5939")

ccb = history n(symbol="SHSE.©601933", frequency="1d", count=250,
end time="2015-12-30", fields="close", fill missing="last", adjust=ADJUST PREV,
df=True)

cch = ccbhb["close"] .values

st = sm.tsa.stattools.adfuller (ccb)
if st[0] > st[4]['10%"']:

print ('ccb FFERNR, NIEFEREFI )
elif st[0] < st[4]['1l%"']:

print ('ccb WH B, AFRFS ")

ccb = np.diff (ccb)

st = sm.tsa.stattools.adfuller (ccb )

if st[0] > st[4]['10%']:
print ('ccb FFEHBLR, AFRRFI)
elif st[0] < st[4]['1%']:

print ('ccb &HBAM, AFRFH ")

plt.subplot (211)
plt.plot (cchb)
plt.subplot (212)
plt.plot(ccb )
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plt.show()

XHE S @ WWRAT 2015 I A E R AE N R SR IEAT A0, BT IR BE N
pandas #$30, KA 75 2@ R A pandas 1770 AR5 1] e FTERSS R UWTE

cob TAERRR, AIETFRF
ccb WA BRIR, ATRFF

W LR R, Bk A, O RAIAR, ORE VAR AR A i2eid
RN, AR AN A AR, BSOS TFRRE S, W 11-7 Fras. k2D, AR
B EZ AR RS, XA B A
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—0.25 -

—0.50 -

K 11-7 BRHERITFREMERL
Xt AR AT PR A LSt 2 W, 5 s BIT50E

11.3.3 WERBANTESZE

F—  hERHEENTE
PP EENE SR _E 5 AE K FH [B1E 70 B 708 9 R I S50 A 2 TR AR AE 241K &=
Y=aX+b

Hre, a yEIERE, b &, BEKE, HEAMIHELTRXE2M, XEXH
TensorFlow BHLHAT 0#r. 7 EE, XHEM TensorFlow [RIH T I SEREABE L HE, R
AT LA MRS EI A
import tensorflow as tf

import numpy as np

def linear regression(real A,real B):

real A = np.reshape(real A, (-1,1))
real B = np.reshape(real B, (-1, 1))
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x = tf.placeholder (tf.float32, [None, 1])
y = tf.placeholder(tf.float32, [None, 1]) # y_jﬂ@ﬂﬁ%%%ﬁ%

weight = tf.Variable(tf.ones([1, 1]))
bias = tf.Variable(tf.ones([1]))

y = tf.matmul (x , weight) + bias

loss = tf.reduce mean(tf.square(y - y )) # b LR M Bl A X MR S i 5

train step = tf.train.AdamOptimizer (0.0001) .minimize (loss)
init = tf.global variables initializer()

flag = True
with tf.Session() as sess:

sess.run(init)

count = 0
loss temp = 0
while flag:

feed = {x : real A, y : real B}
sess.run(train step, feed dict=feed)
loss res = sess.run(loss, feed dict=feed)

1f count%10000 ==
print ("IEFEBITIRE N ", count, ™ Loss N: ", loss res)

if loss temp == loss res:
flag = False
count += 1

loss temp = loss res

welght = sess.run(weight)

bias = sess.run(bias)

return weight[0] [0],bias[0]

X BEAMERE, AXBI A LI ETF ] AU 32 EAE R AR ISR A 2
B A

Y=aX+b
& dER 0. X BRI real A=X, read B=Y. iR[F{H weight[0][0]A1 bias[0]7)H4XE H XM
HERIYSE TR
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HAREE F B9, @I 3 AR R Python SCAF,  ELEEE FHAH OC I £idis AL FEAE - B
il

import Tensorflow ﬁt%$ﬁﬁlﬁlﬂﬂ_ﬂ%§ as 1lr

weight,bias = lr.linear regression(x,Yy)

Kk, BRI TAE PR PR SR, oTEMEHEET TensorFlow A&t R
G T R A REAT IS AL

[FfF 11-11])

import numpy as np

from gm.api import *

import matplotlib.pyplot as plt
import pandas as pd

import statsmodels.apli as sm
import Tensorflow ﬁtﬁ@ﬁﬁ@ﬂﬂ_ﬂ%% as 1r

set token("a7laB8083b68e73817e93f7f196b030482abe5939™)

ccb = history n(symbol="SHSE.e01939", frequency="1d", count=250,

end time="2015-12-30", fields="close", fill missing="last", adjust=ADJUST PREV,
df=True)

abchina = history n(symbol="SHSE.601288", frequency="1d", count=250,

end time="2015-12-30", fields="close", fill missing="last", adjust=ADJUST PREV,
df=True)

ccv_close = ccb["close"]

abchina_cloae = abchina["close"]

X = ccv_close.values

y = abchina close.values

weight,bias = lr.linear regression(x,YVy)
print ("weight A: ",weight)
print ("bias HN: ",bias)

y = welght*x + bias
plt.plot(y,"b")

plt.plot(y ,"r")
plt.show()
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£ (R 11-11] +, Ee@Ed EIEES R APL SREL 7 A NMERAT SR &, B 2015 4F
W HELEYE, KT AP AR, AR EY S AR,

FTENSS RUTE
weight N: 0.405483
bias N: 0.889566

T AL T R ACRAR SO R U B 5 IR s AT B bR, il 11-8 s

3.50 A

3.25 1

3.00 A

2.75 1

2.50 1
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3.4 1
3.2 1
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2.8 A

2.6 1

B 11-8 RIEAHKREERE I ERELR

FH . BEMNTE
R E L&, FRATARZEFAT IR, AT

d value =y - y_

st = sm.tsa.stattools.adfuller (d value)
if st[0] > st[4]['10%"]:

print (d_value fFEBRNMR, NIFFRFH] ")
elif st[0] < st[4]['1%"']:

print (d value ¥®H B, AFRFS")
else:print ("d value %‘}%ﬁ]ﬁ“}

d_value #i5¢ B AL S bR HOE 58 B AT H RO PEZ R ) 218, 2 e AT AR AT
5, fTEIUTR .
d value &H BAR, N FEEFF

std = 0.0800697561823

mean = -0.000215040631916
KGR T 3 AN, AR TRA B R . bR 22 R
AR, MR d value BEHERAEEARNL, NAETRF A, T2 2 iR L o,
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Y0 ANHEREAT 270 A8, WHARTE X
e TN e AR AT RAR, e e el ir k2 20, RSk

t = sm.tsa.stattools.adfuller(d value)
output = pd.DataFrame (index=['Test Statistic wvalue', 'p-value', "Lags
Used', "Number of Observations Used', 'Critical Value(1l%)', 'Critical

Value (5%) ', 'Critical Value (1l0%) "] ,columns=["'value'])

output.iloc
output.ilo
output.ilo
["1%7]
['5%"]
['10%']

output.iloc

110] t
110] t
110] t
1[0] = ¢t
110] t
output.iloc[5] [0] t
110] t

output.iloc]|

print (output)

FIENSS B 11-9 P

value
Test Statistic value -4.4085
p-value 9.0002912
Lags Used 3
Number of Observations Used 246
Critical Value(1%) -3.457
Critical Vvalue(5¥%) -2.873
Critical Value(10%) -2.573

11-9 ZEAFRERNHR S

MRS AT LA B, iX B p-value 18/ T 0.05, A AT BLIA AN T3R5 A A& T 2 EAS 4t
B2
SEECRL IR .

[ 11-12])

import numpy as np

from gm.api import *

import matplotlib.pyplot as plt
import pandas as pd

import statsmodels.api as sm
import Tensorflow tEHLMHNRIH WEE as 1r

set token ("a71a8083b68e73817e93f7f196b030482abe5939")
ccb = history n(symbol="SHSE.e01939", frequency="1d", count=250,
end time="2015-12-30", fields="close", fill missing="last", adjust=ADJUST PREV,

df=True)
abchina = history n(symbol="SHSE.601288", frequency="1d", count=250,

261



end time="2015-12-30", fields="close", fill missing="last", adjust=ADJUST PREV,
df=True)

ccv_close = ccb["close"]

abchina_close — abchina["close"]

X = ccv_close.values

y = abchina close.values

weight,bias = lr.linear regression|(x,Yy)
print ("weight A: ",weight)
print{"biasjﬁ: ",bias)

y = welght*x + bias
plt.subplot (211)
plt.plot(y,"b")
plt.subplot (212)
plt.plot(y ,"r"™)
plt.show ()

d value =y - ¥y

st = sm.tsa.stattools.adfuller (d value)
if st[0] > st[4]['10%"]:

print ('ut FEBEAME, AIEFRFEH )
elif st[0] < st[4]['1l%']:

print ('ut ¥HELAMR, BFRFH )
else:print ("ut LIEHE™)

mean = np.mean(d value) 4+ ¥{H
std = np.std(d value) s HE

print('std = %s'%(std))

print ('mean = %s'% (mean))
t = sm.tsa.stattools.adfuller(d value)
output = pd.DataFrame (index=['Test Statistic wvalue', 'p—-value', 'Lags

Used', "Number of Observations Used', 'Critical Value(1l%)', 'Critical

Value (5%) ', 'Critical Value (1l0%) '], columns=["'value'])
output.iloc[0] [0] = t[0]
output.iloc[1][0] = t[1l]
output.iloc[2][0] = t[2]
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output.iloc[3][0] = t[3]
output.iloc[4][0] = t[4]["'1%"]
output.iloc[5][0] = t£[4]['5%"]
output.iloc[6] [0] = €£[4]["'10%"]

print (output)

BoXI3ZZAVETD

56 UE 56 P B B e 52 A 15 v LAEATECXS A2 7, P IHIREA SRS 5 Sk i S B . XA 47
HETH X KRS Y ISR, PP BERAHISRSE: R ZEKRT 2 xR, KN X K
= MR T2 EHIAHEERS, KN Y IR

11.4.1 wIHAIHE

R 113 R e, BEeitEMBE . mitErEEZREdESE, v LUES
“EiEE” hE “ATIEEEEE 7 SREG W 11-10. B 11-11 Fhras.

TS SR v
ERETRITI

IS

FE 11-10 AT M E & dE

Eha =R SRR
BEEANIAEHIE NEN B s, SEall
i 2R ShRE
AOT R
3DFTEND AGHELE: IPVEIEES: |PasTR
A02  FRl ” .
02048 QFIES  STiEk: — ¥
AO3  EHull
SHAEIS  LEAM LSEE ST
AD4d Rk i
EwE  SUER 4arE =S
AOS . FR. i EmRsl _
i R4 soEl GREE  KEES
BO6  MmorrrAnitimik I e S
BO7 TR AS T FoER A wIShy  #EES AEER

B 11-11 7l S s
TR E M, EEEREAT L 5 23 B 52 i 2 S AR B i il ek i e &, eAl]
{5 FH AR AR /Y, ACRSan T

symbols = get industry (symbols) #iRIEWE- Stk Ik B 55 £
symbols = get concept (symbols) #ﬁﬁﬁfﬂﬁ%ﬁﬁiﬁﬁ%
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PR, AR SR bR Y B AS [5) B] AAEAS [RAT PR AT SR B o 1R 4 He ik BUAS [R) A7 b i 52 2
SR AR B ACRS T -

def get max symbols list(symbols = "",frequency="1d",count =
250,end time="2017-12-30",num = 10):

symbols = get concept (symbols)

df = pd.DataFrame ()

for symbol in symbols:

try:
data =
history n(symbol=symbol, frequency=frequency,count=count,end time=end time, fiel
ds="close",fill missing="last",adjust=ADJUST PREV,df=True)
1f len(data) == count:
data close = pd.DataFrame ({symbol:data["close"]})
if len(df) ==
df = (data close)
else:df = pd.concat([df,data close], axis=l1)

except:pass

corr = df.corr ()

#3k HAH S B R HI R R AR R

corr matrix = corr.as matrix() #¥ANFHERF

corr matrix[corr matrix == ] =0 £ 1N o

raw, column = corr matrix.shape # get the matrix of a raw and column

doubel symbols list = []

for n in range (num) :

_positon = np.argmax(corr matrix) # get the index of max in the a
m, n = divmod( positon, column)
corr matrix[m, n] = corr matrix[n, m] = 0

doubel symbols list.append([corr.index[m],corr.index[n]])

return doubel symbols list

{tﬁ%ﬁﬁ rh*ﬁ%%‘éﬂ%*% S}’Illb(}ls NI EE L, frequenc}r FNHFETE DR X, count AT
A EZ /D, end time NZEHEM ], num ARAFTEIRZ 2 /D ECAT RS .
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11.4.2 1HhEEMEH G
e T BT B R AR A R, BT U AT I, FORTT 0L, AR,

def check doubel symbols(symbols 1, symbols 2, frequency="1d", count = 250,
end time="2017-12-30"):

symbols 1 data = history n(symbol=symbols 1, frequency=frequency,
count=count, end time=end time, fields="close", fill missing="last",
adjust=ADJUST PREV, df=True)

symbols 2 data = history n(symbol=symbols 2, frequency=frequency,
count=count, end time=end time, fields="close", fill missing="last",

adjust=ADJUST PREV, df=True)

symbols 1 close = symbols 1 data["close™]
symbols 2 close = symbols 2 data["close"]

symbols 1 close.values

y = symbols 2 close.values
welght,bias = lr.linear regression(X,YVy)
y = welght*x + bias

d value =y - y_
st = sm.tsa.stattools.adfuller(d value)
if st[0] > st[4]["10%']:
print ('d value AN, AIEFIEFF]', symbols 1, "-", symbols 2,)
return
elif st[0] < st[4]["1%']:
print ('d value ¥F BB, HFREFH]")
else:
print ("d value i'ﬁf/?iilfﬂﬁ", symbols 1, "-", symbols 2,)

return

mean = np.mean(d value) #¥J{H

std = np.std(d value) $HE

t = sm.tsa.stattools.adfuller(d value)
output = pd.DataFrame (index=['Test Statistic wvalue', 'p-value', "Lags

Used', "Number of Observations Used', 'Critical Value(l%)', 'Critical

Value (5%) ', 'Critical Value (1l0%) "] ,columns=["'value'])
output.iloc[0] [0] = t[0]
output.iloc[1][0] = t[1]
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output.iloc[2] [0] = t[2]
output.iloc[3][0] = t[3]
output.iloc[4][0] = t[4]["'1%"]
output.iloc[5][0] = t[4]['5%"']
output.iloc[6] [0] = €£[4]['10%"]

record file = "BEXWNEZHER' + '.csv!
if t[l] < 0.05:
print{"ﬁfﬁlﬁﬂﬁ:“, symbols 1, "-", symbols 2Z,)

res = [symbols 1, symbols 2,weight,bias,mean,std]

print (res)

writer = csv.writer (open(record file, 'a+', encoding='utf8', newline='"))

writer.writerow(res)

else:print ("P-VALUE Z:“é“iﬁ", symbols 1, "-", symbols 2,)

XA LT 2 R T .

H IS HHrh, symbol 1 Fl symbol 2 735l A 75 ZECXT A 2 HIALRS, frequency A
I [B) T 155, count AL H WE, end time 45 I [H] .

RSB N B2 X AR B A W, B SR E Pk I H R EE H FNIE R 2, 2 X Z{E#TF
Fa eI, FXT p TR, FFHEAT G BRI B A AN B S

11.4.3 FHEWIRESENRZEERFITHE

EBATSE AT AT S DA S W B v T s, 1 T A8 & X B g i3k 47 0 .

F—F  FEAEE

N T fEEE W, X BN U e TARAT RO, R @ iEERITT 5 ‘Rl
HRAT” BHATECXT

B RIEEE, RKHLL 250 NAE 5 H B U 8 A BB 3 AT 30 0E, BT XTSRRI
1) Pp B A M AE JT T S 2258 R, 31X B B ekt b B PR 0 D 2% 1 [T 08 R OB, 25 AR
=
weight = 0.481477
bias = 0.481829

mean = —-0.000203539120501
std = 0.0754807889752

IMTiX 28 A B B0E o AERT I AT PSR, X EBABER, RYBAh.

from gm.api import *

266



def init (context):

context.symbol 1 = "SHSE.601939"

context.symbol 2 = "SHSE.601288"

context.weight = 0.481477

context.bias = 0.481829

context.mean = -0.000203539120501

context.std = 0.0754807889752

schedule (schedule func=algo, date rule='ld', time rule='09:31:00")

context.flagX = False
context.flagY = False

init FRBCRVIAICRCR, 7oK BRI PR TLIRE, schedule EUGEEEL, MU SN
BEHY 9 £ 31 MATH. T context. flagX Al context flagy Fil M HBEEARIIEAT TN

B8 RIEHEIZRNRE
SR BOE ROV Y, Tl i, e ST S A R B (Y 24T K, ARG AN T

def algo(context) :

last day = get previous trading date ("SHSE", context.now)

ccbh =
history(context.symbol 1, frequency="1d",start time=last day,end time=last day,
fields="close",fill missing="last",adjust=ADJUST PREV,df=True)

abchina = history(context.symbol 2, frequency="1d", start time=last day,
end time=last day, fields="close",fill missing="last", adjust=ADJUST PREV,
df=True)

cchb = (ccb["close"] .values)
abchina = (abchina["close"].values)
d value = abchina - (ccb * context.weight + context.bias)

if (context.flagX and d value < context.mean + context.std) or
(context.flagY and d value > context.mean - context.std):
order close all()
context.flagX = False
context.flagY = False

if d_value > context.mean + 3 * context.std:

order target percent (symbol=context.symbol 1, percent=l,
position side=PositionSide Long, rder type=OrderType Market)
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context.flagX = True
if d value < context.mean - 3 * context.std:

order target percent (symbol=context.symbol 2, percent=l,
position side=PositionSide Long, order type=OrderType Market)

context.flagY = True

#abla, HEMERFAMERZ)E, FeEalrl. XETEESRE, 2 pE g
SRER XS o — M bl &2 a, HE T EA R T2 @I BB, X BEA
B NEH, KA, A28 [F 58] LEAT 7M.

LR 11-13]

# —*- coding: utf-8 —*-

from gm.api import *

def init (context):

context.symbol 1 = "SHSE.601939"

context.symbol 2 = "SHSE.601288"

context.weight = 0.481477

context.bias = 0.481829

context.mean = -0.000203539120501

context.std = 0.0754807889752

schedule (schedule func=algo, date rule='ld', time rule='09:31:00")

context.flagX = False
context.flagY = False

def algo(context):

last day = get previous trading date ("SHSE", context.now)

ccb = history(context.symbol 1, frequency="1d",start time=last day
rend time=last day, fields="close",fill missing="last",adjust=ADJUST PREV,df=Tr
ue)
abchina = history(context.symbol 2, frequency="1d", start time=last day,
end time=last day, fields="close", fill missing="last", adjust=ADJUST PREV,
df=True)

cchb = (ccb["close"] .values)
abchina = (abchina["close"].values)
d value = abchina - (ccb * context.weight + context.bias)
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if (context.flagX and d value < context.mean + context.std) or

(context.flagY and d value > context.mean - context.std):
order close all()
context.flagX = False
context.flagY = False

if d_value > context.mean + 3 * context.std:

order target percent (symbol=context.symbol 1, percent=l,

position side=PositionSide Long,
order type=OrderType Market)
context.flagX = True

if d_value < context.mean - 3 * context.std:

order target percent (symbol=context.symbol 2, percent=l,

position side=PositionSide Long,
order type=OrderType Market)
context.flagY = True
def on backtest finished(context, indicator):
print (indicator)

if name — main

run (
strategy 1d='63e92f59-1386-11e8-bbe9-902b3463cafl’,
filename="'FN 3 G .py',
mode=MODE BACKTEST,
token='a71a8083be68e73817e93f7f196b030482abeb939",
backtest start time='2016-01-03 09:00:00"',
backtest end time='20l16-12-30 15:00:00",
backtest initial cash=100000,
backtest adjust=ADJUST PREV,
backtest slippage ratio=0.01,

backtest commission ratio=0.0005,

Ry 11-131 B4l F @2 HHIf e, X BAE R R RAT 5 2 AT £ 2016 SEHY
[l , 1SR E RS 2015 S RMVARAT 5 BORAT B 22 [Pl B 20 50T . R4S

B 11-12 fhs.
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