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Abstract

In the field of investment how to efficiently allocate a capital, have better returns
and control risks is the primary concern of every investor when making investment
decisions, how to effectively choose stocks and manage portfolio is always a
widespread problem. Technical analysis is one of the most popular methods for stock
picking, by analyzing historical market data such as stock prices, volume, etc., we can
predict the trend of a stock; Genetic Algorithms (GA) are stochastic global search
method that mimics the metaphor of natural biological evolution, which is widely used
in fields like portfolio optimization, machine learning, adaptive control and signal
processing; Portfolio optimization problem actually is the allocation of securities that

having different risk-return characteristics with limited capital.

In this paper a quantitative investment model is built in technical analysis system
for stock picking and portfolio management based on Genetic Algorithms. In the stock
picking part, GA is used to optimize the proportion between eight technical indicators
to pick out the best performing stocks. In the portfolio management part, GA is used to

optimize the weight of securities in the portfolio, to have a highest Sharpe ratio.

Data from A-share market between 1994 and 2014 is employed in this paper,
which include the SSE Composite Index and Component stocks of CSI300. The SSE
Composite Index is used to compare GA strategy with Buy and Hold strategy, while the
Component stocks of CSI 300 is used for stock picking and portfolio management, then
we compare the Sharpe ratio of three different portfolio strategies: equal weight,
Markowitz weight and GA weight. The empirical results show that the proposed GA
strategy is superior to Buy and Hold strategy, and has a better performance in portfolio

management when compared to equal weight portfolio and Markowitz portfolio.

Key Words: Genetic Algorithms ; Stock Picking ; Portfolio Management



BB OB s 1
G =1 = AR 1
IR oy b 5 1L v T 2
AR N8 1Lt - - | ST 3

g =S = T a1 v -5 v, USROS 4
21 EIMEZSIE IR T R B S IR oot 4
22 BEREZSBETERBEIUIR oo, 5
PRI N 0Ly R 9

ik = TS 10
TR L ¢ - 5~ RS 11

IO = 3= 8 £ L = SO U 11
IOV i 3~ B N S U 12
R I o A Ak g 7 O 13
I S - =~ 8 = 4o Ny v £ | T SN 16
KIS, - > 16
I 5 0 N 3 12 SO 17
I I I, NG 3 T 1 < SOOI 17
IR T 507 NG 1= 7 ST 18
TIN5 47 0 - A 22
B BB B B R oottt 24
B R =3 N TR 24
K B R R ) N i e TR 24

N = ki 27
R - TS OTR 27
A2 R T oo, 28
43 BBFMITETE oot 31
A4 BB R I e 32

RS R A= R 1w o 5 34
Bl BB A R oottt 34
5.2 Markowitz BUEZH G M ..o oot 34

5.2.1  Markowitz—55 B A IS FUBUEE oo, 35
5.2.2  MarkOWItz—5 /N 77 Z2 BB EE oo, 35
5.2.3  Markowitz—i KE A EEZR FBUE oo, 35



5.2.4  MarkoWitZ—GA U 2 Fa AT oo e, 36

53 JBRIEEE (GA) B EHB B ..o 36
BRI A BT E T oo 38
(T €= - | SRS 38
6.2 BEEEEMS Buy and Hold SEREFEA-BETTROMEERTEL .ooooovv 39
B.3 BB oot 41
6.4  FEEFER AR oot 43
= 2 3 ORI 46
3l NSRRI 48
BB SR ettt ettt ettt eeenann 52
S - SO SSSS 58



Contents

Chapter 1 INtrodUCTION.........c.cooviiii e 1
1.1 Background and SIgnifiCaNCE. ...........coeieriiiiiiiiieeee e 1
1.2 Main method and the research progress..........ccouveeienenene e 2
1.3 Structure of thiS PAPET .......ooviiiiieieee e 2

Chapter 2 Literature REVIEW .........cccociieiieiie et ee e 4
2.1 FOreign Herature FEVIBW ..........cccoiiiiiieieie et 4
2.2 DOMESTIC HTEFAtUIE FEVIBW .....c.eiiiiieiiiieee et 5
2.3 SUMIMBEY ..ttt b bt b et a e ke e e nd b e ene et e 9

Chapter 3 Related Theory.......cccooviviiiccic i 10
3.1 GenetiC AlGOrTENMS ..o 10

3. L1 AAVANTAZES OF GA ...t 10
3.1.2 BASIC PrOCEUUIE. ....cuveetetesteetesie ettt sttt bbbt 11
3.1.3 Asimple example solved DY GA ... 12
3.1.4 GA USEd IN thiS PAPET ..ottt 16
3.2 TechniCal INAICATONS. ......c.viiiii e 16
3.2.1 Introduction of technical analysis...........cccovviiiiiiiiiii e, 16
3.2.2 Advantages of technical analysis ..........coceiiiiiiiiiiniece e, 17
3.2.3 Technical INQICATOTS .....uoiviiiiiieiieieee e 17
3.3 Return and FiSK MEASUTE ..........cocuiiiiiieieiee ettt 22
3.4 POItFOlO STIAtEOY ...veveeeieeieieeee et 23
3.4.1 Equal Weight pOrtfolio .........cccuoiiiiiiice e 24
3.4.2 Markowitz weight portfolio .........ccooeiiiiiiiiiiiiieee e, 24

Chapter 4 Model DeSIgN .......cooviiiiieee et 27
4.1 DA TIOW ... 27
4.2 RUIES OF SCOTE ...ttt bbbt 28
A3 RUIES OF Trade ... 31
4.4 Genetic Algorithms deSigN .......coveieiieiee e 32

Chapter 5 Portfolio strategies CompariSON ...........cccceeveevveiiesiieaiieennens 34
5.1 Equal Weight SErategy .......cccooeiiiiiiiiiieeeeese s 34
5.2 Markowitz Weight SErategy .........cooveiiieiiieiese e 34

5.5.1 Markowitz-Equal WeIght ...........ccceiiiiiiieie e 35
5.2.2 Markowitz-MVP WeIghT .........coiiieicc e 35
5.2.3 Markowitz-Sharpe Weight...........cccooveiiiieii e 35



5.2.4 MarkowWitz-GA WEIGNT ......ccviiiiii e 36

5.3 GAWEIGNT SEFAtEOY .....oiveeeieiicie et 36
Chapter 6 Empirical Analysis in A-share Market .............cccccocvvvveennn, 38
5.1 DALA. ...ttt ettt nae e b nree s 38
6.2 Comparison of GA strategy and Buy-and-Hold strategy .............cc.ccecvevenne. 39
6.3 STOCK PICKING ..ot 41
6.4 Portfolio strategieS COMPAIIiSON..........ccueiiiiiiiiriiiirieiiei e 43
Chapter 7 CoNCIUSION .......oocuiiiieiie et 46
RETEIENCES ...ttt e b e r e e nneeanee e 48
N o] 0 1=1 T [ SR 52
ACKNOWIEAGEMENTS ...t 58

VI



¥
1k
Ju
il

B—E 515

b5 B RS 37 R FE AT Rl T 3 RO IS /AL, AN SRR E
VOB R, BB R NI T B R R UG, fn e s BB SR A
A RO E BT G2 B 2 5, R BTAR IR AN B BUR AL S o oA,
BUASRE P AR B P FE A T B, I A BB R AR BB AL 1A AL
J7iE

11 BERMEX

bt 5 DA e AR VR X A AT SENLBOR 2 AT, AT SN L AR SEBILEE
77 BB G RN T IEAR AR . EASBNE T AT 70 4G,
FEAE AR b B 8 S i) 3 RTE, AR AR T R BRSE B AR T 4 A R A R
BTN R JE IS, A B R o BgE, A ER&s
BT S 28, MU B BT B IR AN B, ARRAE B AR BT SR ) 2 A8
FI BB 2 oAb s T AT BOR I 22 18]

A BT — AN S5 R Y, BB B T B IR AR B IR, I E A
TP SRS ERNL . W E % ERETHRIMTNER R X3
ARG T, AL GLIE RIS R IEAE ZE0m N, S DLRIEA Rt . B 5
PUEAR KA, BB H I A 2200 R 50 7 BRI W LG 16 2 F B A b
BEATRAL, RATHEHUE RERAE NMIME R R T iz —Hlr, @i 7 &k
s, Ba SR,

BRI« FAT M FERR N PR SRR I BT M 5 ik o BEASTH 70 B 2 2K
SER MG H S ATWARE S > FIARAE B R A g $a 7 ATl A et
BB, AR “OrHERB 7. BRI ATIER A I L B i i . s
SR B AR NG, WHERIAELARTE R K LIS L. SR Hs
R R, BRI SRS, RS T s o B S
KINRE HISRA . BRI ARG — ESEZ G N B SRR BORIRIRE

1



¥
1k
Ju
il

BRI

WAL ST — 2 BT S % KA B R AL B o M RA AR — > SEBT]
RIS AT DL AR R ARV £ A 2 TB) R Sk — MR I AR, I SRR o — M AR,
DR g AN T LU AL IR A SR AR IO o XU/ ], T B R AR SV 2 085 1T
KPR TE], — MBI KA, B 2N DR BRI BoR . A Sk 2
Ferp ity —Ffr: BRLE AR H B AR I BEN L R % BT RIFHIPEREAT 58
ZRETE, BATsE R O M T R A A I MLERsE ] HaE S
RS 5 AL BRSNS . FEUESF IR BT, [RIAE A2 KR I 75 2 A S i
A, QSERRBCR R B . AR AR, IR ER T, T R A R
BRER. K.

FE SN ER mE AR i HE A R 0HEF N, BTN E
AR I T LI BT WK i2 B SR W FE ik AN B B A & 1A RO AR
0> R o AT TR R AE A T 2 Gt B 384 SR i ade Jhe AN
BB A A AR TR

12 FERFZEMMRIER

AR FH I 2 BT VAR AL SR, N R TR AR BEAT 1R AN B B A 5 0
7 FH B8 A% SEAEAT AL o LB 78 0 T8 A% SRS )\ AN R 8 b [ PR AL ik
friidl, iR AE 5 45 R BCRIL BRI IS, & BRI BT AL & 18 70 A2 H A%
LA BT AL A B AT AL, DU A Rgdcat . KU Bt 225 4R
hZE AL BRI .

AT T3 IR IR AN B B A & B AR R AT LT, R SR B0 X i A%
SV SRIE AN Buy and Hold SEE&ZEAT 1 HLEL, 45 IR WL SRR SEmg £E #% Bt b 22
LT Buy and Hold S, 38 1% SIR SIS O AL & i licas . B0 B R S Fa b a6
BUH & AN B BRI A & ST = 29 B4 AR B



¥
1k
Ju
il

13 AXHEGHRHE
ES QTR Al

S EB BRG] F ASCERERIR S A48 [ A AME AT AR ST TE R BLIR A AR
SCRIE TR B3R o

WA AR, BFEE = M. RE. B2 OAMREIR A, B
WAL SRR AT B HERIEAR I 4 U B THE . Markowitz 3 %
Mg, FUEAFERE, A 7R TR LSRR Bt 28
T E B A RIS AL, AL AR SCSIUE o U = S B A 5
B,

=R SRR Ay, RIEE N A RTTAMISEE, R T ZAFE A T

IR SR, ﬁﬁw“ﬁTL%ﬁ&ﬁmemmmﬁﬁx% R R, AE
RO HGEHE D, el 7L FIEA & S G  BRER A & B BT

SEVUER > A, GRS A2 T84 SRR SOR M R 48 P e AT
EER G A SRR A BT SHEREE A BN, FHE T

H

BB R

C



5 UG

BT XEFER

A BB TR P MR 38 A% SR N T 2 Pl AN 4 B AL 5 B A AU A A R
WEFCBUIR, TS S5 A ST 32 2 A 2 AT Dk -

21 ESMEZSEHMRLZRSIR

WA B0 — b A I TR B AR R R RELAL T, Bkl Holland™M 2 1
AL SR IR A g R AT 2% Tl 1) 8L, 61 A/ (RO AP 7 ok e B P H TR S5 43 5%
AR 22T T, AR 25 BN RIE SR 18 % SR N T BB A Y AR S SRR AT [2]

JEA 41 .

PP FRATIR A B2 7 TG, Allen A KarjalainenBHE HE 1 R Al A% 5100k
MBI G, 45 RR YT 5 B SRR BRI et A7 AEARH AR O, 1A% Sk
75 H LU HEASEE LL Buy and Hold A 2@ B A a5 . Jiang A1 Szeto 2 H T
—MURE B A% SR T SR B AR T ORAE B B AL, 10T RR A T i s
L I FI9R8 30 6 & . Oh ZEPMLigtAL Bk T SO HBHUE G4 S A
H, Acosta-Gonzdez Z5CPHE i T PV 141X —Fi 48 EUER EE (Index Tracking) 77
R TR AN GE iR 9 . Hassan 2608 78 1 EAR PRI & pliils L £ B
AL FRI 7 ke B R R e PR RS U . Sinha ST T — AN SR AR 2 s r gk EY
JR SRR AL B R B AL &

EAL B ALGETTTIH, Markowitz (3 {E-T5 Z R PLR B o 22 Al 32 82 H
HIHE, Markowitz PRSI () 3 22 Py 752 Y D s i a5 PR S8 (B RN 22 R 5
P A AR MUK o SRR 228 TR 1 MR R AR T, an H s
FRIIOVRI 2 B bR MR AL 2 H A4 B 21 4 1)

FEBLBH A A RORAL I B84 BRI 5] 1 — 282235 HEAT AT FE 0213, Arnone 45
[l 18 4% SE T TR AL & LA 170 . Loraschi S48 7 —Fih 431 2 A
S, FEFFAT AL P AL B BT 2 A 0 5 17 L. Shoaf AT Fostert®lR: ] it A% 5
2R ME Markowitz B G IEFF A, JF R DL TR FE M B 2 2 A N



5 UG

O(nlogn), ZA+ —IRIKIT5 k. ST R 2 BOTVEHRR NS T /NS o B IIAFAE,
Lin I LiutI7E B /N A2 5y BRI L B EU T R G i e = b Y, g
A R TE SR AL RE AR, R WT ORI 1 L AT R st A & A
A RON T HE IR L. 55 —J7 T, Chang S5081 T —H g & 7% F ok
DUACAN R IR P B (R 3 B 2L 4 T, T FU R S5 RS 1 AR SRABAN R AU E
Bl AL A E, SR B A SR R A R (A Rk

B 7 AL L MERE T THI MR R R I, Chang ZM8NAHIE T #8240 & 1 MR
USRS 25 AT - Reilly T Brown 14930 2 OV FAh AR 22 R 32 2 st 4R B 4
EHIRIL, A UL AT B S 18] B AR S PR 5 2225 18 . Gorgulho 145 8 FH] 188 1 5
AT AT R BEAT R, VR X BORTEAR AT TH 0 LR AT i e, A
Ryide AB R B 73 F& 22 HL BB I 1 HR 70 B, A SCHE R IR IR B 2
RS a8 3 B R BLBEAT IR B . Chung PUSERE 0 % 5100 TR R FEFR I S B0 B
MBI AL A, R T AL EVE AL RCR AR S A &8 BER 20, 3
(Y000 5 s A TR A 1 2 RO AT A AT 18 A% Bk gt AT itk

22 EREZSEHMRLZRSIR

AT AR IR A | P B AL B A% SRV AE R B U ) S FH = A7 1)
TR R T SCHR, A0 = AN 1 R SRS 0 IR 4

221 TEEBWIERSE EHTR

FEBAG R R TT T, AT SR A RS  BOREHENS . B8 SO AL R
It o 2 25 PR GE S PR T A LA TR 1 B AR TR, Tl D3 AR T R AR T 0 52
Dy BAE A 55 B REAT 1 SGAIE, FF A 15 PR 45 5 i B AL e R R BE A T F A
NG R AR Y o 3 RSl 7. Y Sy B I A SR ) B A IR Y, T T AR
H /N S AN TR V2 U A BB 5 T 3 v sl i S R SRS PR SR LR O A3 T A S AN S
NI AT IR B R I AT 7 SE s e VLT B T B A
TS FRAR L 2 R A Y, AR A BT S AT O e Y RUBCE A AR R
A, AR AR HEAT 1 7 S PR . TRASFIIe 1 22 IR T R
BRI, Sk B 2w R 55 B AN AL By Bt AT e dfr s e, AR AR K ERTT AR A

5



5 UG

TR T HEFATCRE T, FESHEM T AR . BRI I 1A R 2R
RPN AL, ZME G AT O A W 278 = AR IR 53 il o A IR R
B I EALIBERN,  TEATH 0 M FR B AR 70 M 58 5 Ba A 5 18

Bt TSR AR BIAS T A BN, — o8 B T T S H L RO 35 3% % SR s %
WA TRERAUR R « TR E ARG LR 1SRRI B B ML R SR, BT
TR AL S T R (KPCA-GA-SVR), FHXf i PEAERDL. Fafd i
FOTTCINDRE W8 LA T SRR A BT, R S BB (it 7 B B — 8 T o A BN
HEFZ IR A BE BRI T 56T B4 A I A FREASE Y, R P M 2 A R 0
BEAT 52, MBI TRAR BB M RS — BT R AR, S A FR A A AT T
&, TR U IR SR AT 2 4E R A BT TN, B SR . BERIPR A S
ARFZHR IR EAS 1T s B0 el o 48 A A O A, A3 23 A7 A SRR
TR SR ) AT SCAR 73 250 M, AN AR G [ JEA TR AN B R T, 1250 3 MBESR
KVEFE | BRI AT ISR R, IR LA B B A . Tk RO
TV HTHARG W RGNIE R, £ Java. NET AT &K LR SQL 5 &
B e 5 AL G B AN AR R AT 43 BT, HASIUEE — R IAE G AT B kAT T

222 HHHBHAAEEGELHOWR

ST B 2 DA 1, T I T AT A 5 AL IR 0 EE R A
RS RS, YT BIE S & AR 5] N T Copula %L, il Montecarlo #4673k i1
FATAA VAR, JRE IR G 7R ) VaR TR BUR, SLiF4s
R IRZINERAL G J5 221 05 22 R B A — @ otk . skIsBALLEL T
JoSE UGS T {E-VaR RISME-T7 Z R T AR, ORI RTE A4
HEE RN TG H A BT T4, AZEEEHT T IT SV-GPD [#id
Lo AR AU R BTG B I BERE 77, A Copula BR AL R 587 R AH O,
SRR B T A KU B A — o R R R . AT 2D A BATE R L AR AT X
K HRIALA R, B GARCH-EVT-COPULA f# 173 T GARCHEVT-Gaussian-
COPULA FI GARCH-EVT-t-COPULA P Ffi it RIS 28 3ot 4% % 20 4 dE AT AR B £
H 5 IER T 7 A2 . Montecarlo y2: RIHRAR 732243 5 B & ) VaR 34T 7 %t
POV el a0 o W S5 VLD G (R I 4R 5E 45 (1 2 T 83l , % EE 43 # Copula

6



5 UG

TP B RIS 7 1:(Add-VaR 2. N-VaR JEH H-VaR %) FHRE A AR . 5
PR HEBOLE A GARCH HEZYRT Copula BRECHE A 2 G2 . X 25 BT Ay
2T FZH) Copula-GARCH #5854, X KUK 0% = (Wi & o A b AT LA, I3
F Copula &%) Montecarlo BRI 5 20 4 13547 VaR 43 FA 56«

X TAE ISR ST R B B A AL SIS Tr) T, B L2245 08 (e i dl &
FEIERIY T BB 1 48 IR L, BF 9 1 3B T 4 A0 T A M B SRR 1 DL 3558
ARG BL. X 55 228N FE 1 517 i ot A0 45 R 2O OR35S Y £ AL &
e, AL 1A RS R SR AR BRI R
B TR A SRR, Hbraiiiat. W XS R PEss. =
EELAOTEE AN [5] IR fl [ 45 W% 8 BB B AL S AT, 78 T RHE IR M- Ty 2
D708 5 47/ (8 i s | A E N v/ NN v S IR v = B S v <
EFF 14 R IS AT R AR IRSEI I i 8 7 % S8 5 5 A L AR R 4L
ERM, PRV TAESR T3 T2 WHES IR B S e £ . 2R ART 5L 1 25 8 A
TSR CEERIRDL. 573N #5533 TG G I £ i 2,
WEFE T IX AN BEE AL B8 4 P R 7 S AT ) 2 M DR 3 < i T 4 RO AT
BEAT NI . e F5ESAT Dy Rl 0 2 T L 25 B AR B OB R 0 F 2%
PR, AL TSR PRCE B A A, 5 BRgERA S SRR E
(CvaR) BAIBEATSCUE LA, e N UAME B AE e 2 o) SRR N ORI I 1 s
e, IR R EE BT AR R IR TS, SR T BB R A AEXT AR
7 BUR R PR TR S SRR, A F #5583 UM AT s st e it 17 A
U R 2, DAL BT S R R B ARmE o ok PRSI S S Rt e
VR R SRS AT A [R) B4R BOM K R IR A, T2tk 5 2 BT 7T 12 SRR 5
ZH A RS R L o

Peot 2 A i KRS B 05 ZE KA B, (7 ZE R AR I $ B AH & icad 52 2]
BRA#, AHEEZ R R AREE (LPMD ANBR I a8 117 R Pt XU, 12 52 LAVt T &
P LPM S A, 72 5 (E- 5 Z AR REAT SHIE LA 25 R Bom iz i A B
SEUFIIVERE o 7€ BT AT BB AL 1 B AU 5377 18] A AR X 7k R B AR S 1 45
R S8R, AEALFR ST 2 SupT RO Copula AR % B2 AR S Hfili v X k4T



Degree papers are in the “Xiamen University Electronic Theses and
Dissertations Database”.

Fulltexts are available in the following ways:

1. If your library is a CALIS member libraries, please log on
http://etd.calis.edu.cn/ and submit requests online, or consult the interlibrary
loan department in your library.

2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn

for delivery details.



