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¢ Develop a new trading strategy

+¥ GOLDEN FUTURE

=

e Back-test the strategy in a simulated trading environment thatis either provided by a trading
venue or built in house

¢ Analyze the results if the back-test process N
v"  |fthe results are not economically viable , modify the strategy and return to Step 2 or
terminate the project
v"  If the results are economically viable , set a few risk limits and trade in the production
environment with small quantities )
¢ Analyze the results of the small quantities trades A
v" If the results are not economically viable , modify the strategy and return to Step 2
v"  If the results are economically viable , go to Step 5 By

o e Setrisk limitsin the strategy and/or hard code limits in the source code

g * Finalize the trading strategy and trade in the production environment with larger quantities

i 4 adg N
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% GOLDEN FUTURE

ﬁlﬂacmu nt

!

Ak

initialize(account)

—
ha ndle_data{ac.cnu nt) T—%=%H
ﬁiﬂd?%ﬁ‘%ﬂﬁ
ITRIREEEE
EFaccountiiE

> 4RERE
¥
® = |
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P SRESEINRE RS

it SEeE

start [ElNFHa5ET 8] B&3H
end [EIESERAT 8] B2&3H
universe SRENASETHE oL EEkEE. E2 HEES
benchmark BTN IRV E A T it&alpha , BetaZHgHn
freq="d' ZRIAFAESEBNL , freqg='m'F
f [ET s
- RSB
freq='d', refresh = 7S RS
okreih Fate A reg=d, refres \:ra_te 10 E\—rﬁlﬂ M35
Hizfm—R&Ex
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RIERFEE | EZZKF. LIS 8B R, BElKE , Ahcsile , L7,
ITECREER.

2 FRIEFISMVECERY universe 234 |, IDECEREFFEREREUE.
3 iB{Tinitialize BAE. AN SREGEET , RiEir—X;
RIEA I ER SN EIERZE | 2)015(T handle_data EAEY. ZEE N ECEEESBER X ,

Y S REENTAEE | BT | RIS E
. EETR , ENSISLRESELBERANEES , Sk SAS0. SRS,

RSt S EE.
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bk GOLDEN FUTURE
/S # %:;TEL{E'L“’!

start = '2014-01-01' ¢ [ELEC e aTE]
end = '2015-01-01' # [OImEE R E]
benchmark = "H5300" # %ﬂﬁff#?ﬁ?f
universe = ['000001.XSHE', '600000.XSHG'"] # LFZ517 & O LU ER R ZHEE ( F&4RT (000001 ) |, jEZLHRT (600000 )
capital_base = 100000
freq="d’

R dhandle dota 5587

refresh_rate=1

o R o e oy e ey e R i M= i,
Fl%"_f)f.—.- u‘\..- -5*-3&5‘1?—-—*.].’ gy L.-_",-_"r.-lrf— K é-':_"}_‘:_ﬁ'i‘, L

def mltlallze[account}.

pass
& = Azt i R Ty
#handle_doto SRET 2B T5H ITEETCEY | B EISEEAE, L EEEEEEE,
#handle_dota 59 ,}"" i "'ﬁ—lﬂ"freq Hﬁ;’z‘%iﬁ&@i—ﬁ Lfreq="d'§7 , EiE1EH

—, Sfreqg="m'H, &x

def handle_data[account}'

#accountuniverse : SETZHEINESE , DM LB Buniverse #HIRTSTHEHS, EDTIBHSATSANTN,
' -rﬁfi*j—_s ¥ Haccount.universe
fnr stock in account.universe:
# order | FEFHEHR FASESTIE S | IXEFETLA10085tock BEE,
order{stock,100)
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> Wit
o WERER
o TFlVMIERER
> KSR
o FAHERIEIE ( Volatility )
e [UIZ (Beta)
e = A0l ( Max Drawdown )
> RUISHRIEE
e [aJ7RiZ% (Alpha)
e EELVER (Sharp Ratio)
e {SELEYER (Information Ratio )
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GOLDEN FUTURE

HEITE 2E=3TH 2E6TH =FE12T8
WS Ex Fir] RES e ] SHES e Fitea] HHES e it

EE

201401 0.42% -5.4B8% 5.069 - - e s - . - - -

-9
|
|
|
|
|
|
|
1
|

2014/02
2014/03 2.04% -1.50% 3,549 17% -1.88% 8.05% = - - = - 2
2014/04 1.32% 0.58% 75% 1.92% 1,99% 3.91% = = =S = % 3
2014/05 0.10% 1.19% -1.03% 5. 22% - - - - - -
2014106 0.40% 2.88% 5. 46% 0.B8% 4. 58% 5 635 7.08% 12, 71% & - -
2014107 %, (2% B.55% 7% 13.47% B.88% 4.59¢ 15 65% 6.71° B9 % e - -
2014708 4 63% -0.51% 4 12% 3. 43% -1.05% 11.88% 1.31% 4.51% - - -
2014/09 4.82% {.04% 4. T8% 13.20% B.42% 10.50% 14 20% 1 69% - - -
201410 b 8% 2.34% 1.46% 2.65% 6.73% §.05% 16.48% 16.20% 0.28% - -- .-
201411 16.78% 11.98% 1.80% 25 69% 20.12% 5.5 MY 25% 4. 7T2% - = -

2014112 26.87% 25.81% 1.06% 58.24%

13-4 = N
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> FHIER= (Annualized Returns ) R IRRRAPRA—FRITRHAIZRZR.

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

Pona = RIERLZRENIIESSIRE
sta:r't %ﬁi@]%‘ﬂﬁmmﬂﬂﬁ I%"{E
n = Bl ZHEE

> EEFIEEEE ( Benchmark Returns ) :FR/RSEIREFEHIEEE,

M
Benchmark Returns = (——2)(@50/m) _1
start

Et:rrt Ef&%ﬂﬁi\* ﬂ
n = B ZHE=

<) REHE

% GOLDEN FUTURE
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» EAR calculation:

EAR = (1 + periodic rate)™—1 «———» 1+ EAR = (1 + %)m
e If semi-annually compounding , then m=2
e If quarterly compounding , then m=4
e If continuous compounding , then EAR =e@nnual int _ 1
» Tips:
e calculate—calculate EAR , or calculate the frequency of compounding
e Feature
v The more frequency of compounding , the larger the EAR

v The largest EAR exists if it is continuously compounding

15-4
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> WoESiBEI=R ( Volatility ) :
o MRNEZRRIXEAE , Bl RGRXEE S

n—1

. 250
Volatility = o, = (ry — 1)°

i=1
n = [ElZzZHE=E
r, = R HWER

[“v*]:

7 = FISE TIOMEE =

=1

16-4
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» Absolute dispersion
e is the amount of variability present without comparison to any reference point or
benchmark
Range = Maximum value — minimum value
EJ;J=1|XI' o fl
n

MAD =

T (X;—p)?
N

s E?.r: 1'[XI' _f} £

n—1

For population 0% =

For sample: s?

17-4 = AN



Pl YL iRENEE ( Volatility ) : [RIE

» Conversions for Volatility

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

v Uf—day = gl—day X ﬁ

18-4
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> BRIRSNRFAIENPE | RIR 7RI ARSTCRISURE
o BlN—1REEHIBetan1.3 , MIAEEK1%AIENE , SRESATRERK1.3% , RZIRA ; U
B EEERIBetan-1.3 , HBAARERK1%HYEHZE |, SHREEATRERE1.3% , lR ZTR7A.,
Cov(R,,Rp,)

0.2

Cov(R,, Ry, ) = R EHWGESEEEHKENHHE
R, SRS MIERER
= EEF N aas
= BB HWENAE

Beta = f =

19-4 H AN



PN IS (Beta) : [RIE

» Unsystematicrisk (or unique, diversifiable, firm-specificrisk):

o RENE

GOLDEN FUTURE

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

e Total risk = systematic risk + unsystematic risk

» Since unsystematic risk can be eliminated through diversification, only systematic

risk is compensated.
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‘ ; Total risk

Unsystematic risk |

|
|

Systematic risk

|

Number of securities in the portfolio

21-4 = N
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» Systematic Risk is Relevant in Portfolios

<) sizHE

% GOLDEN FUTURE

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

22-4 = N
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» Beta: the sensitivity of an asset’s return to the return on the market index in the

market model. A standardized measure of systematicrisk.
Cov, s

i i ikt

g;

) * p.":m.ﬁ.‘s

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

returns) Asset Excess Return
(R - Ry) ®

Asset Characteristic Line

Market Excess Return (R, - R¢) |
23-4 % i



EE
201401
2014/02
201403
2014/04
2014/05
2014/06
2014007
2014/08
201409

201410

2014112

i

i
>

0.135
0.324
0.860
1.016
0.850
1.161
1.478
1.010
0.798
1.074
1.31

1.518

I

HEH

0.483
0.726
0.907
1.006
1.178
1.228
1.11
0.90
1.097

1.413

24-4

0.672
0.885
1.034

1.050

gE12TA

1.091
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Pl &= K [EHE! ( Max Drawdown )

> mAEHEl ( Max Drawdown ) :
o AP BEHINAIEAERAYE .

Max Drawdown = max (1 — Fx)

¥
Px ] Py = %%ﬁﬂﬂﬁ%ﬂﬂ%ﬂg}mﬁﬁmﬁ V=X

25-4
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P

mx A[BlHE ( Max Drawdown )

=17
201401
2014702
2014103
2014004
2014105
2014506
2014107
2014/08
2014/09
2014/10
2014511

2014112

0.032
0.047
0.023
D.o2v
0.027
0.064
0.032
0.030
0.053

0.093

0.062
0.062
0.047
0.047
0.039
0.064
0.064
0.066
0.053
0.093

26-4

0.062
0.062
0.064

0.054

0.093
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P faJ/Ri% ( alpha )

> Alpha B E&RESHIARMAXNEIR . —kRAXRESINIENITSERS.
o [HUMREETKE 7 12%MEHR , EEMFE 7 10%MEHR , IB4AphasiE& MHMEEE
HIER S RLE2%.

Alpha = a = R, — 17 — B(Ry, — 17)
R, = ST
rr = RIETX K |, Rl EEE=EE G 2IH
B = FIHIIUAE
R,, = BT ER:

a >0 FEAES TG |, 3K18 T Bgules
a=0 SERAE TG |, E 7 EMEs
a<0 HEEX T X |, /8 TR

27-4 = g
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2014501

201402
2014/03
2014704
2014/05
2014106
2014/07
2014/08
2014104
2014/10
2014111

2014112

0.389
0.088
0.1
0.35%
0,371
0. 489
0.374
0.599
0.149

-1.314

TEIE

0.147
0.132
0.202
0.188
0.128
-0.105
-0.375
-0.161
0.158

0.153

28-4

0.203
0.195
0.087
-0.085
-0.012
0.002

0.371

0.196
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BEEELER ( Sharp Ratio ) ®EHE

gy GOLDEN FUTURE

> BEEL=E ( Sharp Ratio) :
o FTREAZ—BMNENK , SrEZ/RBEURE , oI LARIRY SREERIME S X,
B TEREE RS

R,—R
Sharp Ratio = pg—f

el

R, = RS =
R; = o BaA] =

0, = SRESWGER R EER

29.4 24 Y7acE Cas
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GOLDEN FUTURE

5= gEITR FEITH TEGTR 2ERTR
2014/01 -3.136 - - -
2014/02 -2.597 - - z
2014/03 0.958 -0.280 -
2014/04 0.548 0.204 - -
2014/05 0.3%0 0.680 - -
2014106 2.165 1.059 0.476 =
2014/07 4.302 2767 1.561 =
2014/08 -3.808 1.306 1.040
2014108 0.315 0.767 0.936 -
2014/10 3.968 0.359 1628 -
201411 5.468 3.904 2810 =
2014/12 4.501 5.095 3619 2648

30-4 2 st 2N



Pl {S2ELEE (Information Ratio ) ®EHE

2 GOLDEN FUTURE

» (SR (InformationRatio ) : frEER{VEEMM L RATESI
o EELEEA , BRI ERERZEA GBI TS | [t , S8t
FEAMFEENENER T EERRENES, ARNEESRMZETRE
BERKRT  REIRERSERER,

Information Ratio =

R, = SRESFHIER SR
R, = BT
o, = REESEEEHWREENTFHINEE

31-4 = N




P

BLLEE ( Information Ratio )

EE
20480
20402
2014/03
2014/04
2014105
2014/06
2014/07
2014/08
2014/08

201410

201412

021
1.510
3.940
0.606
-1.635
-4. 799
3.794
1.903

0.e07

1.988
1.947
-0.342
-31.272
-1.372

1.047

32-4

UE6TH

2.276
1.560
0.922
1652
0.108
0.562

0.321

OE Py =

0,945
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> REERREE - BEWNI%RE
o SUSEHBEIVEARE DI FSE
o SUSLEHBRAMCIITRE
o SUDLESRBERIEIER

> REERRHREAYREEEER - HEERR ({RPE) +DIISIRRITRAS
o (NMEVERRTUILERASRESANRES T (SR BT EENR1.0)
o MMEERAVERFRE

I EIEARRIE RIS R TR

TSI SR A

WL ARBEAUCEI R (FER )

MBS I AR RS S R

,_ Y EIEZHE
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St.art— '2016-06-01"
end ='2017-06-01" #
freq='d' # &iF
refresh rate =1 # S Ewae , FediiThandle dotof9ETEIEES . Efreq = ' SEIEEEEISEATES . Sfreg = 'm' FHEIELE
s BT
capital_base=100000 # &5

commission =Commission(buycost=0.0003, sellcost=0.0003, unit="perValue')

Ll e e AT =™ e o
R =iy _‘f‘—

ol _J-'-._;F;E-:F =4
benchmark = "H5300" # ZEEFhenchmark
universe = set unwerse[ HS300') #

periodl=5 £ i
period2=20 £ ==

b
_l-\."_'“).\:‘i

def initialize(account): # Al EAY
pass
e — S LA SR
def handle_datalaccount): & & 18 S8 A EZLEw

univ=stock_selection(account)
timing(account, univ)




| fiH{EiERR DU RIERICIS SR ._ =EHE

% GOLDEN FUTURE

( EEREERIRERIRL0)

" defstock_selection(account):
return stock_selection_based on_PE(account)

def timing(account, univ):
timing_based on_double_MA{account, univ)

36—4 %\“{ y ".‘ﬁ?\!



(=] 2 =
Pl SRS B A RIR IR EL B ) ﬁhﬂ%
> BFREFIE:
o WA, VIR "BAITEHL" SIRIL , ERASITR IS TEE FREE
NTE, SEINSNMEERN. ERRTSESTE I EHEN TS, BTy
i EEREEs , R KEFESEERE., FANERERESTFS , BTHFEI1E
HEWERLZLH, , FRLI—RFRZ a9 | aiitys, E2KE—EREERYK
BINZHBRLLZER, il BZEMAsSIEs X RAIKEANBRLELS,
o AL ERLASK, 10K, 20K, 30K, 60k, 120 K240 KRERR. EHe
sAAI10 KR EBfZa %k, ERGEENES8RIgHs , MIMAMLists ; 20, 30
F 160 XAV 2 HAIZEIER , FRMEEESEIER ; 1205, 2402 KHIZLIEIR.
o —HUEHAISLE FSRIKHSLERRE I HIELERER B I LMENZINEERBIR &
W' ;. RZEHSZH Fo N KA EwE R BRee B ol LIEAZH
ESBTR "X .
> EESRHS -
o L)\ : HWEMNSHIYZE FZFWEM20H19%
o = : HWEMNSHHZ% FRWEN2089%

37-4 35 AN
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-

start = '2015-07-01"
end = '2016-07-01" # /o] _
freq = 'd' # FEEEZ, d'F L5 'a EEEEE, 'm a5 AR o A E
refresh_rate = 1 ; GiThandle datagienElEls , Zfreq = 'd FHEIEERISEAFEH , Sfreq ='m’
ATi8lElkE t,a,; oyl

max_history_window = 100 # [@EEE G EHTEXEEAVI00FEH

E. ;,{: ﬁff:«::-
capltal base = 100000 # &&=
commission = Commission(buyco st 0.0003, sellcost= DDDDB unit="perValue') # FLETinE @ THFEZEZNHS

s Ly W Y

F= ) EHFEEA ST = ERR SR

# RESEHIGE

SECID = '600000.XSHG® #7557
benchmark = seclD # Ff7IES

universe = {secID] # LFEeh . TERRENIES
periodl =5 # {EEEIEHAES HIEE

period2 = 20 # FRERIELHIEIO0HIEE

Sy

38-4 e
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% ane> GOLDEN FUTURE

# B RTEs
definitialize{account):
pass

# S RE
defhandle_data(account): # & 15.5

hist1 = account.get_attribute_history({'closePrice’, periodl) # FENT Z5-7\305 LRV (T FE e i i (i — B Tl T Z5 A0 T8
& )

h|5t2 account.get_attribute_history{'closePrice’, period2) # 540

'?Ji.
)
for s in account.universe: # SSELE RIS | FEEM 25 S niver iR FERE BRI ER L EFIuER Y, XL
Y=F =k
MAS = hist1[s].mean() # 7 &7 E5- 55 HE9E967
MA20 = hist2[s].mean() # [T &7 F20-1\355 HEI15767
if MAS > MA20 and s not in account.security position: # “= " §72CA  2ERIGeE (5 H ) SFREERES (20H ) EHEV/TEECER
e ol LIEX LN (5515 =X
amount= mt[aocount cash [ account.referencePrice[ s] /100) * 100 # {5 FFEEETE (occount.cash ) BEEWEEIREEFEE [
gmount ) FT10057 , Bomount eI =:
0rder|[5 amount) # LA Z0=Somount FIE S
Ellf MAS < MA20 and s in account.security position: # “FEX " FiEEH ¢ ASRAIGEE (SH ) B FSERRRTEE (20 ) ERFEVTET
e =B “FET” a
\ ﬂrder_tc:{s, 0) # SV ATH—ES3ENRE | (v SEREEEE 4

39-4 H i
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FlogsE — EEEOmEE ERE S ESE 2 UEETE 020 EERE 2 BxER 0 B

18.5% 6.4% 6.0% e.32 8,34 20.0% -8.83 17.5% 7.87

Rl o Wil O TERE O EXIME

2015=-07 2015=-08 2015-09 2015=-10 2015=11 2015=-12 201 &=-01 2016-03 201&=-04 201&8=-05 2016-06 2016-07

i L —_— — . e 1]
R, 2a¥S=0E-T T ~ [2015=11 2016-01 2016-03 2016-05 EME—EF

40-4 = st 2
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» Value effect

e refers to the finding that value stocks [those with lower price-to-earnings (P/E), lower

o RENE

GOLDEN FUTURE

market-to-book (M/B), and higher dividend yields] have outperformed growth stocks
(those with higher P/E, higher M/B, and lower dividend yields) .

41-4 = N



P}l Value investment style

» Value investment style

<) sizHE

% GOLDEN FUTURE

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

v Contrarian;

42-4 = N



Growth investment style =B

GOLDEN FUTURE

» Growth investment style

Growth investors focus on stocks with high expected earnings growth.
The risk for growth investors is that earnings growth does not materialize and the price-
multiple falls.
Sub styles are:
v" Consistent growth;

v Earning momentum (less sustainable).

43-4 = N



¥l Growth investment style vs. Value investment style

m Value-oriented Growth-oriented Market-oriented

Low price multiples; High price multiples;

Valuation levels Low dividend yield Close to market average

High dividend yield

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

Forecast EPS
growth rate

Earnings

S Greater
variability

Industry sector Larger weight in finance and Larger weight in technology,

- s Similar to value
weights utilities sector health care sector

44-4 = st 2



E==EHH

GOLDEN FUTURE

Pl 1B SRABAYI RS B iR

! ¥ IBIUPE BT EEEIREE | (HEEEIREPE AT, TR B et P S0 R AR
def5t0ck selection_based on F'E{ count}: !
# (FEFHEAP | FEEPE £ I8, IREIEEEEE Adataframe
f‘ff » tradeData {E Eprevious dotafIRE LSS HFENOETEI , bl AE LB HgEE T —EFfEHiTaFE

data = DataAPl.MktStockFactorsOneDayGet({tradeDate=account.previous_date, seclD=universe,
field=u"seclD,tradeDate,pe", pandas="1")

# BB DTS I
data = data.set mdex[ secID ) # Aidatafr ."hL'.IE',._q.%':r"L'J'E'X
data = data.dropnal) # Z75doto PHITEFEEE

N S e
# E i E e EE g

o e s o LI — T o ey 3 e [ A —— Ry Ay =T

data = data[data['PE'] > 0] # Epe A FORIEE (PE/NT0 , (CEREBLTSIT , FUIETHER SR T )
o I, e Ny i =i
data = data.sort('PE') # (F kot BHEE G e XTI i THES

# % 5 ’a‘g»«-ﬁu L.-"*?-",:-.-—PM-E'

gl =
—

univ = list(data.index[:10]) # ZlPES=/\F10 HEE

o

# (RIS
return univ

454 = st 2
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o WA, VIR "BAITEHL" SIRIL , ERASITR IS TEE FREE
NTE, SEINSNMEERN. ERRTSESTE I EHEN TS, BTy
i EEREEs , R KEFESEERE., FANERERESTFS , BTHFEI1E
HEWERLZLH, , FRLI—RFRZ a9 | aiitys, E2KE—EREERYK
BINZHBRLLZER, il BZEMAsSIEs X RAIKEANBRLELS,
o AL ERLASK, 10K, 20K, 30K, 60k, 120 K240 KRERR. EHe
sAAI10 KR EBfZa %k, ERGEENES8RIgHs , MIMAMLists ; 20, 30
F 160 XAV 2 HAIZEIER , FRMEEESEIER ; 1205, 2402 KHIZLIEIR.
o —HUEHAISLE FSRIKHSLERRE I HIELERER B I LMENZINEERBIR &
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(ol BRESEe iR IR D) CoE 3 =

/" deftiming_based_on_double_MA(account, univ): |
hist1 = account.get_attribute_history('closePrice’, period1) # ZA 2725 ?fgﬁ'ﬁﬂ%ﬁfﬁ
hist2 = account.get_attribute_history('closePrice’, period2) # Z£AV T #2015 HAMZE 17

for s in account.universe:
MAS = hist1[s].mean() # 17-E577 %5 75 AT
MA20 = hist2[s].mean() # 1751752075 HHESG)

# R A S IR F e R, a2 G RE
if s in account.avail_security_position: # XAVt E (X EEPE /NN 0RFEE )
if s not in univor MAS < MA20: # Y1EIFERRZNE TPERIN0RIEZETFEY (oS ) TIEEH
order_pct_to(s, 0)
# TRE | FNRERVIRE 0%
if s in univ and s not in account.valid_secpos and MAS > MA20: # U/ EF7/EEPES/\F 0 HEEEFHEH
BE H2V (LS4 ) UESHEE
# ;7 . accountvalid_secpos . SBIA S HVERUEZLT , Fllffaccount.secpos FrFEEEA FOLTUE
FLN], BESEROGFH, BAF B RS, (B9

\ order_pct_to(s, 0.1) # LA BAZ A0S (1 1EH10%
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