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Abstract

This research used 18 kinds of price and volume technical indices transferred from the Taiwan
stock price index as the input parameters, the maximization of the final capital as the fitness function,
the genetic algorithms as the optimization tool to construct the trading rules for the Taiwan stock
price index. The findings showed that the three kinds of trading strategies, the bidirectional GA
strategy, the sole bidirectional GA strategy, and the buy and hold strategy, in test period produced the
average year profit rate respectively with 10.72%, 6.30% and -7.2%, as well as the relative profit
coefficient respectively with 1.19, 1.15 and 1.00. Moreover, compared the risk assessment of the
bidirectional GA strategy and the sole bidirectional GA strategy, the smallest year profit rate
respectively is 2.96% and -16.90%, and the smallest total success ratio respectively is 46.70% and
26.40%. Therefore, the bidirectional GA strategy is a not only effective but also stable Taiwan stock
market trading strategy.
Keywords: technical index, genetic algorithms, trading rule.



48 WY SV P N 7 2

I @Iﬁ AR T AR o [NI YA - R
EIS] l%ﬁf‘ﬁ' R PR A HOGBL - g W%’Eﬁf | BRI T [4*'17*
Wk TR - P EEIIFE YN E}JF“%W' %—‘“—éﬁ o BIMHCEEN RTeE
375 %’%@ﬂﬁ&ﬂ e A (15 S PO E L 5 ljﬁﬁﬁﬂjﬁk Rl WA 53 fg%’*gﬁ”
BT AT S f- SIS B (B 28T F) -
[ARGZITRR H”ﬁﬁiﬂ@l’“*ﬂéﬁ o Hid HE AT A B S T TR
BRI AT I TR A
Bl s B0 SRR S T L BR AR  H RGEERE —‘/ﬁlﬁ"? £ T RFET
BRI A éﬁ[{%lﬂﬁﬂﬂ . EEii?‘i (ENE S Isp =N 3L/ :*‘f*<: ""ﬁ o

Feo DRURIRESE ) L e

TR

PRI

?[[ it
(1998)

DR (L R A S ?‘%‘@\'fu SR T AR @@mﬂ*ﬁ%@ FIEL A Pyl
pl[ﬂi)—.*éfﬁ:ﬁr"?ﬂfﬁé‘@ﬂt#fﬁ&%nifﬁl SREA PO PR - 1R R S H
SRR el B e S L S SO ) B “JPFTZ?FI?W ﬂﬁ?—ﬁ???ﬁéﬁf EHIPRYEY > =2 ] TR
[T JvFI?E[H?EJT/ WRGENE > E %@f@%"ﬁ&%ﬁ'ﬂyﬁ”} IO H T sk i 77.78% -

EETL’?;‘;};

(2001)

PR SR R ARSI AR 2 AT LY MACD fRfsesBsfipi - 5155

(g b T TR T 7 AR [ g [ > 20 S0 ISR < ﬂ“‘*ﬂ“ﬁé?ﬁ%éﬁ%ﬁ ) R

T o PRI A FR P RN AT R S HORYESRY T RE] BT MACD R
IR

et
(2002)

SRR RIS SRBRTATI * T IR SRS » SR AR S i FA'F EBC =
73 FFTSERAE H(m?‘ﬁ?fﬂgfl Ry EE [‘FJ EJ&%%%F NERZE {f' U= f B RES TR T T’?*a‘:ﬁf“’]&['?]?@f“‘@j' fj
%U*}»[Q\r e SRR PSR TR VA {rl P A Tl’ff‘jfi(aﬂlﬂ J;}%lﬁa{i;ﬁi} [IF‘IE@E}:}E??# Bl
TR B - B S B RS WvHFJ ECE Lo E %z?ﬂii
FOEE 4 G véﬁ&ﬁ ﬁ*@tﬁwam SHCHRA bS]V R i)« Pl SR A

] I J’FTEFI TEHEETE ﬂrtﬁ PO o

v
(2003)

R ﬁl?ﬂiwrﬁfﬁ?ﬁk“ﬁ“‘r%ﬁ FIFSSRSR 3 A e S TR RS €T POl AR ik e deposg

WS o F PR ¢ T S Jv;liﬁu;jﬁﬁjﬁjp, TSR PRTISR o H L

?‘531?1 BE o T TRRIARIS R O R L R AR o PP SR @Qvﬁ"*j LI
[ ’z’P FH- *’i‘%‘@‘ T D I RBR VR I o O USRI ALK R R - i DRl
il J}‘{%‘JTFA 3 2 [ PO o

LR SET
(2004)

! Eﬁw’in“{ﬁ,n%rf VB & BT 92/6/30 | IR ¢ 50 g ETF - 9 50 Gy ETF /]
TR FH RS BRI - ﬂmhya%ﬁﬂ 'EJ(;;92/7/1 % 92/3/31 - FERA LA ﬁ'JF'J TR
S VISR R R )2 69.57% H H'ﬁﬁ SR P H 5 3 94.73%

Kimoto
(1990)

FIAE TOPEX FRAGIY » I'| % (iiyfnirifes » 1987 & 1 7| 2] 1989 & 9 F| [if H RT3t o Sofifu BT
KRR HUGF] 98% - R i E Jﬁlﬂf&p‘ ) 46%p<v$§f’sr °




SEL M BT A T B T T L o 49

AT THESHINHENE R

i

TR

.
(1995)

] BT RIS A HIRLA R 0 T R Gl T T - R e
w%@wﬂﬁpw&wﬁﬁf@ TR O BT HIR  PRARAUERRURS Y LRGSR
JEE %WﬁW%W$HmW * TR UORRRRRR o ek o OIE  E]
Fj:—)@;r/ﬁuﬁ@m"lgfjﬂﬁfﬂ o Myt | Bl -

e
(1998)

l E'Jiﬁ@iﬁﬁﬂﬁ&ﬁ%d%“ﬂﬁﬁ?ﬁf%ﬁ‘%ﬁtﬂﬂ[ gL Y IEFRR 6 [ TRSI-6 [ £ BIAS-6 [ !5l BIAS
¥ 13 [1PSY g - $5H R IR BRSNS o S R
Pt « SR, E@i’?ﬁﬁﬁﬁ’ﬁﬁ ;l/[F‘H‘[I ORI E *@F}p"}?[‘g 7 (E [_-hljcz«)}{]rg = [F{ Hetl
B I B T P

R
(2001)

ﬁﬁ(‘?;}ﬁfﬁf‘@ I Koza 471992 & 5tV 38 [ IR 1 ] | =R P Al A5
H:L[rqg-:—T [@eug;]ﬁ HHI ,grnja’;r%;rgygg;p@: L (R o ﬁm{;ﬁ“ =T {p ARSI G
SBAELSE T Pﬁ,\_ml yrﬁﬁﬁﬁ?ﬁ‘[ﬁ?@)“:ﬁ‘%ﬁ"‘/iﬁﬁﬁ(‘ 1R b RO B

ﬁff?ﬁ@rf)ﬁ B (T 5 (A =S A L‘f@(ﬁi{“&#,ﬁf  (Function Set)® r’f"f‘f&]&#ﬁ;{ru (Terminal Set)
YT T R ﬁfmf"*ﬂf VU R (R =R ) S

ﬁqﬁ»}ﬁ\{ﬁ]ij;ﬁﬁ(f?ﬁ’[@,ai? J ;c;m;c“,ifa# AR RO © S Opo T o
Pk TS - FELE - 2 I8 J:Eﬂ NEPY 4 (R PR FIRE %  22 PR R
)L I SE AR SRR Bh I - R ;WJFJ“'(S“"'"QW'”dOWS)F'”?"?*W’J?Q’f‘ﬁ%
RREFOAR - T OIS T AR - 1RO Tl Bel ) TGRSR 2 TR
SR ) SBRIORE ™ o i S [Jffr}&t’[/ S BT o Tl S IR
YU st e A AT R RE ) PI « 0 P R A 2 Ve B
fe v LT P R o [P RS e

e
(2003)

AP R T T §Wﬁfmﬁ ﬂ%#ﬂﬂ%ﬁ%%ﬁ@?%ﬁﬁﬁﬁﬁﬁﬁﬁ AR
I BRI FE TR T B L erﬁ?ﬂ*%ﬁﬁ-’vﬂﬁ TP A (5

ﬁg&uﬁww@%M$lwwm CE R T “waﬁnyﬁﬁﬁﬁﬁwF{*ﬁ%m

B e IR - [ M¢Wf#& R ﬂ%ﬂw*wﬁwﬁ$?ﬁﬁ T
PGP BA: FLALS! SIS o o Rt B S 155 B SRAL S, B 1 - [y £ 405 4
%ﬁhﬁ“wﬁW?@ﬁtﬁﬁwiﬂﬂw

Allen
(1999)

fEi%E 500 T B Wr(SPSOO) KUY - P2 T H9ist~ iyt - fﬁl%”ﬁ' |5 BHELAR > 1928 = 1998
= (e gguabgq%z%wi—m ﬁmjt;§g¢la D~ HAE 0.25% E D RS A EZ’F%FJVT UELET Y
EIPGIE o 2~ FRARE R R R IR AR -




0 T

PO P ]

22 THEE TR S Y REE

T ’Fm“H i3
ﬁﬁﬁ@@ﬁﬁ@M@Jﬁﬁ@maﬁ”®W)1gwm%w@ﬁ@m%#iﬂ W p 1997 &
LFJ% 2001 % 6 £ o I INGREOREEE P 0 ) S ﬁ*ﬁﬁﬁmv%ﬁﬁﬂ Er
o B P HALROT 9 I CRR  RRR T~ T RS wméWﬂ R A
g | ISR IR © P 5 ISAR BR8P0 T
(2001) | ST - PRRERRSAEE 91 o DT SR B R FﬁwﬂWﬂﬂﬁﬁ‘Ebwﬂf s
PRI HRMSE) ~ A EE ffI(MAE) - TEIFTJ ffge(correlation)fﬂ o P HIFRE S A P
PUAFEES S« R U A S R L b (Wilcoxon PSR T (S HEORE -
FENEET o R ROTA S  TATRSIEARS - BRSSP -
AP L P e A, | ARG €7 € A B ] 61 PO 1 - 22 IR =P O
DR | (PRI SR S PSR TR (B - SRR T YRR IS B
(2002) W%ﬁ%W@ﬂMwﬁ%}b%F}HQVL%HU:Eﬂ%ﬁﬁﬁﬁﬁwﬁﬁﬁl&Wﬂﬁf9@%
N YR PR S P S8 O RS
- UEﬁ%Q?HT&TFUV%EI?%E WIS RPAE: - Pﬂﬁfﬁnﬁ SR 250
coony | FIEERIEICSIAR £i2% o G0t RGO IS ST - SEBUET - PN g
ﬂﬁﬁﬁﬂ¢wﬁ%ﬁﬂﬁ§
| BRI FG(OSP TR 77T 13 R T (kR - (71989 & 1715 1998 & 12 FI[AGH
mg)iwﬁﬁwﬁﬁ“%ﬁﬁw ) BRI R 0312 (GAFD) 7 (0% (BPLT) 4 11 4 R
ETZE szglffﬁiqﬂg_l@qﬁfj,[.(GALT)ﬁ Jamﬁu«*ﬁg}ﬁ 10~11% -
o ¢%u¢ﬁﬂfwtﬁwh:F%Hﬁﬁﬁ@ﬁﬁgﬁmﬁﬁ@ ii:BWTf%Ef*%ﬁw
= & £ = 2 L SRS e B gk
@WJgE% (1998 9| 220001 15| (K58 ST » PATHRI 1] g ™ P st
7 19925 21F 157 | Z 717 2000 8|20 14 20005735 FIIGr 55 [ SARET 1ol At > 25k ﬁ%
ggéﬁWFWW%@W%“%@$%IW?W%WWWWWWﬂ
(2002 SRR S - AR S8 IO RS R IR R T -
L |1 19927 }EmZOOlﬁ‘ NYSE» NASDAQ#36% * il ;,“”Futt VB 64T [T PR B P
Kwon | [=HGJE] ™ RG> 1 L PRI AR M B0 % 2 IR AR s
(2003) @w@ﬁ = T *ﬁwmﬁkﬁiﬁm B R - R
> S R [ TR I RS B U VORFI I -

T A RL T O BT (Genetic  SHENIUER - G - ZRBEHH] o HEGFHET
Algorithms!| ™ RFEIGA)fI J%Tu R - o JF"EF%*‘W“ [~ ~ W 2RV il
qﬁlggF ILIIHJ B [JT: I?ﬁqgj [:F ,ri%ﬁ*t;_lpu o * E[Flj,ijf/\%’:{’i SEAETTRENE L E=IAbS

AL RGFEIERL ~ 7 R N wfﬁﬁéﬁwﬁﬂﬁmM#JW%WW$%l
FIo3 o (NS TIRE  al8  wepolila P el o B EGET R SR g T e
i [fij75(Davis 1991 - Holland 1975) » A5 il Elf= 10 > =3t (578 [l P BUpL IR AR



SO BT B IS 80 €T TGP P 51

Flws

J:'s»[

SR pETE FE} # 2|2 fi=(Goldberg 1989) -
GA'J‘éﬁﬂHiﬁﬁﬁﬁélf}%$%
VP A R R R L
PP SV R R
® Fﬁ?ﬂf’[ FYffiH] ¢’WJUF;E "?FITEJT
[l i LV e rotpass - (R At
AT R O AR -

SR b -

o HPEFIUGE AT N | GAfY
5@ PR = e po e [l
ﬁw%malﬁwﬁg%m

o HAF (U EE
F}iﬁiﬁgﬂjpu ij‘ﬂj R EE
G I Wl%hﬂf’?@%éf YT
ﬁfﬁ?ﬁ‘ﬁ@ﬁﬂ i -

® SRR [ URPUENG AP RVEAR
B ERG  l RRS Thak
fel | RS E AL, -

PR E L T i

Bt [ 1 053 ads > TIREE iﬂf”if’s?e‘r*% » Tk

S AR IO S > St TR [

P
- PR T

PR " IR PR G A
?‘F‘,@(Relative Strength Indicator, RSI) - (B i
?‘F’,@(Price Value Indicator, PVI) ~ (1
?F“,%(Price Value Confirm, PVC) - g5 14
f%?}fﬁﬁ%(Moving Average Indicator, MAI)~#%
R igj fF‘I & (Moving Value Indicator,
MVI)E@[F[J%%(Durbin Watson, DW) 7

¢?%ﬂﬁﬁﬁwﬁ

RENEE L *E?"’Fﬂ FVER Rt gp =t
(1)~(10) . ,ﬂ Hl?ﬁﬁ RSI~ MAI % DW £3,
PR - MVI B 2 g7 PVI 3 PVC
F T IR £ ST

n
ZMax(ACt,O)
RSII’]=5,10,20 :t:].n— ............................. (1)

Z|ACt|
ZACI xV,

PVIn 51015 —:— ............................... (2)
z |AC|x V,
t=1
ZACt x AV,
PVC2510,20 =~ it (3)
Z|Act x AV,
t=1
MA
MAIm,n=(5,10),(5,20),(10,20) = M—'A\rn ............................. (4)
n
m
p
MA, = t=:n .......................................... (5)
n
2.C
MA, =1 (6)
n
MV,
MVI m'n:(s‘lo)](&zo)’(10’20) = M_\/m ............................. (7)
n
m
2V
MV, = % .......................................... (8)
n
DM
MV, = % ........................................... 9)



2 T

i ST DU N D =

DWh_51020 =—

Z(Act ¥

t=1

EpTC=aT t F L [%? s AC=C-Ciys V=
SYUEIRS L (s AViEVeVe s MAG=m EHS R
FHRAS 50 MAGn R
5 MVp=m [R5 [lipvF2Eht 1> MVe=n
F RS2 flipvF2 gl 34

Hljﬁf\éfﬁﬁ@@fﬁﬁﬁgﬁﬁ[j\~ s BT
HI[= 5 B3 i 0~100 fodis - ¥ s
?“i/[[;ﬁ??“(ll)g’?ﬁ» o

Void = Vimi
Vnew = —old min (Dmax - Dmin)+ Dmin ............ (ll)
Vmax _Vmin
S FADHT Vo B 5 [ i UL 65

25 Vinin Eﬂ%ﬁ}ﬁf’l}?ﬂ@?ﬁ*@ > Vinax EEI?Z,
Hf’ﬁﬁi‘?ﬂ/ﬁ*@ > Dimax tQF:ﬁi fﬁ?ﬁ@l’@
'“‘fé&]’ﬁi@‘ifhﬁ*f@ BT 100 5 D
Tif”f?ﬂ@i#] l%clﬁlfﬁffﬁfﬁ I A
J“I?ﬁr 0} View Bb I [ i pof s fﬁ‘?

. Ejg‘-ﬂyﬁgjﬂ@ HlV 38 ‘ﬁjﬁ;ﬁﬂj =X
ﬁ@p B S R

L “Pmﬁ&@@w*gﬂ
" }ﬁL I'IT_TF\IEI)FE'—R FI]PFA o YI:WDF[TEEUJ

1~6 lﬁﬁrfﬁlﬁwf{f&iﬁwﬁ i Ed
[ BT 3 [t P AR ™ i £ A

AR < [0 PRTRALY IO
O] m%bfﬁm’mmrﬁ A

jEI]H*H: V‘TF[ = V‘TF[  fE I‘JF[ ’

By S P o U

%lLl'tﬂEI]JH[ >

= HIEE T PIRE T R f= o (PR
T HEE R L AR R o [N
a:\‘_H:F ETIH\TLJ%ELI' I [J“[}‘:E_l ?JI// ,

SRE|

oy = e

B A

A s

i

IF

R

e

i

AND [FerFf [ifT

A

AND

R

T

i

AND

T e P

G

AND

)

G

THEN

SH

e

THEN

=

EE e

-

EFEAR ]

1 AIETAR R A R
LA Il T R i
GUANT AR ] B TEFIE
ﬁg‘ﬂ: ]:FI'FE‘r'Ha J%JEI“F[J[ T :}&ﬁ’ﬁﬁé/

R 3 AR ke
Ao EllEEE 0 = 17 > A, Viﬁ%’! Erl?ﬁ
RS- = Ealk- GUSEN
gﬁgﬁ%*ﬁ: ) @Lﬁj«ﬁ 0% 1> Eﬂ?*éﬁfﬁgfl/ig_{g‘rg‘
E[J}‘F"[<:7;’/> ) ]1 %L—f £, ﬁgrl/ﬁgﬁm%n‘_ )
@jiﬁ&t 0 = 18 > El Fsapjis, I/ﬁ gm;@{g&ﬁ
(18><2><19) » BN H B jl

DW(5)%

95 o [ [F=fFd = 2 [i]

MVI1(10,20) »

AT -
ENNE R T
F0123456789mMHBMHMU
HEEIREHES
wlolol gl ul Bl 2l vl 2|2 oo > <
121222515 55518 2 2|2\ 2|5 5 5|5
oS EEEcEECEERENINEES




SO BT B S8 €T T PR P 53

M
N

I 2Bl RIS
e |0 |1

R | <= | >

Hot D
i“ﬂﬁ% 213(4|5(6|7[8|9|10(11|12(13]|14|15|16|17(18
FYJ'EQI'TSN 15|20(25|30{35|40{45|50|55|60|65(70|75|80|85|90(95

o
=

= BIEHOTHED s RS
B[ [R5 & | B N 87 7 7 E 21
PO IS 5 B R B €T
F,ﬁuéﬁq@\ IR RipE ™~ gt —
y%fp*[ R R PRy Fﬁf[ﬂ‘ﬁé_ i
S RS Y R FH - T DRI E IR
TURCAFINEORS 1 o F HATE 6T B
BV g e mivie o W %Tﬂjﬁiﬁﬁﬁ%ﬁﬁf‘ﬁﬁ@*
WA (F T 92 7)o
PR YVJI”J ?EL['IZF EHHFJEuFIJ—[]:[JFﬂFg"II
FGTAEI - R SR AT HILRL ey
Y EEERT Eﬁ %M.Eﬁzu%ﬂj}%j’r, Bl
I+ IR E FE[HH'[%’T: B Eﬁﬂf PR
¥ o
Eae A R NS L SISl
*HEWE VA e ¥ & o FJ[Hst\t I:F }E{J\'rgm s EU

ﬁl‘i%t VA e E R BRI UE S
I[Jﬁ[ FEFHF EYE o A

gy | FOUE SRS B ER02)
TLURE TR E) (13)
ﬂ—gfﬂ» ) r'} I—’FS“E_T Iﬁ] @ 4 [/ [H ]jAF[ d

AR5~ #157 : i

VERRATT) 3 P ERRAAT] - GA ISR
AR R 1 AT 2 PRI
FI R e IREAETY] o P SR R =
HiETER

P FF'JEYHST{’? I =

AR R B L Ao
Eﬁlﬁ:jv‘f%%”[fg\r, JE[ S FY(14)F0 K (16) 1 A
Ao EFTATEPEAFEAR T R PR
W CPREY A PET] o RLIE AV ESREELYE o
SFR L)AL BI R RS AP e
£ 1.00 < ¥ EiE
J71.00 H[IRAT R

ﬁ%%@iVWﬂ%ﬂﬁﬁ«
}él]‘ '*"']{Ii ISRA

EFlrn EWHEL BAF B Mg SRR
£ Me SHI T8 5 CoEH RIS 5
Co EHHIH [ HRIET -
lﬁlﬁ\ Rl RN Y R VNG
Eﬁ%ﬁm i kT R
’F‘,i—_J/ TR Ry B FJ‘ AR ERS
FE s T AR HOE R AR RS
BRRA RS i TR S, ’gil_;
5‘3’&?4{%@“'.%2’ﬁﬁt—ﬁw’tﬁa{]ﬂ Eﬁ ﬁ&“ﬂ'
TR B ERR RS I o ELRY gk 2 g
(16)~(18)=' = -



54 g”rWF F:]ﬁ T PUE SN TiF 2 F

FERE IR 2T

4 e = BT : ny
B Ryl = m e (16) I[P O PGSBS (S BT o R
- R B S s
DO o PR
i BN
. oy _ B BT Bk g
S ik =
R B2 B VR B BV te)
% N ;I%_E\I ?;;9000
B RSV <
PSR T8T/LL~93TI2 { I R
AT 4083 TrEvR DETRR W AR
L[;‘ﬂ% ; IE ﬂ%]’ﬁ—‘] ﬁﬁ ,r:n] ﬁj I%I‘Fr?l bg&yﬂ\ 13:"0‘7”11 8055|111 827 37|11} 847 1F|11F! 857 11F|11F! 87+ 9|11} 89 7F[11f! 91 5F[11f( 937 3F[11]
fifl YVJI?"L '} 78/7/11~89/6/27 H 3083 =i [ e il G S G
12 & fURR] L s - 89/6/28~93/7/2
#1000 2754 5 & U] ity I
= Hra. o HARS JEJH filw#ﬁffﬁaﬁ;ﬂ/[l% e
oo gn'wﬂqnﬂ e ’Tﬁ){tﬂﬂﬁﬁ F° YRR Vﬂf’f#ﬁ[@ﬂﬁﬁ
gnwwﬁ«o] YEUEJQSCTI"J
A S| T | e W RN TSR] s
DW(5) 0.00 100.0 414 19.3 DW(5) 0.1 97.6 41.9 19.2
DW(10) 0.00 100.0 43.9 16.5 DW(10) 1.5 96.5 43.9 15.7

DW(20) 0.00 100.0 475 15.4

DW(20) 10.4 92.1 46.4 13.7

PVI(5) 000 | 1000 | 518 29.9 PVI(5) 0.0 1000 | 528 29.6
PVI(10) 000 | 1000 | 528 22.0 PVI(10) 0.0 97.6 545 21.1
PVI(20) 000 | 1000 | 493 18.8 PVI(20) 78 973 518 17.7
PVC(5) 000 | 1000 | 650 314 PVC(5) 0.0 1000 | 77.1 255
PVC(10) 000 | 1000 | 657 25.1 PVC(10) 46 100.0 | 78.4 195
PVC(20) 0.00 99.5 62.0 22.2 PVC(20) 124 | 1000 | 772 16.3

RSI(5) 000 | 1000 | 510 29.3 RSI(5) 0.0 100.0 | 495 28.9
RSI(10) 000 | 1000 | 512 214 RSI(10) 0.0 98.0 497 20.9
RSI(20) 000 | 1000 | 498 18.0 RSI(20) 11.1 97.1 48.4 17.7

MAI(510) | 0.00 | 100.0 | 56.0 10.8

MAI(5,10) | 18.2 94.3 555 10.3

MAI(5,20) | 000 | 100.0 | 49.1 113

MAI(520) | 144 83.1 483 105

MAI(10,20) 0.00 100.0 53.6 11.7

MAI(10,20) 15.0 87.3 52.7 10.9

MVI(5,10) | 0.00 | 100.0 | 46.1 134

MVI(5,10) | 13.7 89.8 46.1 12.7

MVI(5,20) 0.00 92.4 36.5 14.2

MVI(5,20) 8.3 100.0 36.2 13.6




SO BT B IS0 €T T PR P 55

BT R

¢ﬁ%ﬂ#@@/@\%w?a%:e)
E I fﬁg@g'ﬁh%m 100 5 ()%
Pl L 0.93 (2 )i@} L 0.0015 ()
@ﬂﬁiﬁw-()ﬁ%@f@ﬁ@%
L 32bit 5 ( )F%L‘QL:HT@Y‘[' [ ELigiAE 300 |ﬁ
HI PP R RI AR ¢ ()
&WWﬁ’&WZWﬁ@ﬁ%NﬂW%%
TRE R IE VR LRI sk 1
. h'%l F l;]:Er‘jrlg\(o I [lﬁﬁﬂﬁ«’éqﬁ/ﬁj SR ;»’]_EZ,I
U B IR A AR P S I T
i GeneHunter 5= fif} 1 B Zlp= > ZERGE
M [t %= H GeneHunter ffi ] = '] (Ward
Systems Groups 2000) -

= A

[RIDED GA Fird 2 O3sF e T i
VIR o [ SR T4~ E] 0~100
[ s B RLES 2 2 (1)~ ﬂmlﬁiﬁﬁ%@m%[
fifi oI flf o %H bqg-ﬂ[, 53 IRLA % B ,,34&
*W?%bﬂﬁmmﬂ*wm*w$‘ﬂw
Fen2 FIRIREY B R R R
B [ R 05 IR AR R
A RS AR -

B A

IF | DW({E) |»] 0.23 IF | RSIG) |>] 80%

AND | PVI(20) || 050 || AND | PVC(20) | > | 0.10

AND | RSI(10) |>| 65% || AND RSI(ZO) <=| 49%

THEN | &5FIT pif= || THEN SR

B A [
IF | DWGE) 5] 5 IF RSI(G) |>]| 80
AND | PVI(20) [>| 75 || AND | PVC(20) | >| 40
AND | RSI(10) |>| 65 || AND | RSI(20) |<=| 50

THEN | &5R71 o= || THEN ST

0T T R ORI

W= SRR [ R RG]

13000

11000

RS A

g

1000
78 TEIL[ B0 LFJIL[!  BLFTE[IA[I B3 IFIIL[I 84N TI[IL[I 86 1[11[1 BT TI[IL[I 89 1A[11[I

i RUREIORE e R

13000

11000

9000

7000

T AR

5000

3000

1000
806"




56 THTTIR Y P ] TS

20000

0
78%75[10[1  80%17]10[! 81=7F|10[! 83 1F[10[1 B4 7/|10[! 86=17]10[! 87=7F|10[! 89 17]10[!

ﬁl It ug[l)ﬁ.&%‘vﬁj 15 E}.f -[@Fl}j[ﬁl

q%ﬂ"}u JEU ﬁ“‘ “ﬂpﬂ_&ﬁ @quéﬁl
P4 "%*IJF P

EREE TS0 GA % % IV BIRAG GRS
I/G-F:ij"sr’ EEAS SN #M GA I:Ff['é"ﬁ\
HH R FIF B E T FPERTR

(ERE - TR 4R GA RITHHUY
Ix R t[[iﬁ%ﬁhﬁ I—IE,JEJUFL ﬁ'ﬁ“"fﬁ’]‘?j\
’:’"TIFVFNFF» [l ﬁ,_l,'ﬁ]zl , [Fm.%‘v];[[l i 2] GA &
(" PRI S R l&ﬂJﬁfJ LA 2 o
= (PRI - =9t > Fd 4 e
[fil GA FYR TR PRS2 BB A VT

FE RS > FllE: 2 1 S5p0) GA BRI T
'lfF [E‘ Fl l?f IEI EF!‘[]—{ t F|‘4 II[J GA I:F ] I'H&
'Tv"\?ﬁ# P T4 | T%lrﬁl ESNY FI s I$ Al H\H Hl
Hll
B4 ol I
IF [ RsiG) [>] 45% [ IF [mvi(o,20>] 0.09
THEN | &5F1 @i | THEN | EAendiile

ﬁgﬁl—{ TEJFf—‘ ——[ﬂ GA [:F 2 I'HKFNJJ{EE“

FJuRAA 5] ftHJt Vi S0 GA BiRK
ﬁ%'ﬂ & H1- SHp) GA Y Eﬂﬁaﬁ“ﬁﬂﬁu
AR B = ﬁ'ﬁa » 7 AR ] R YRR A
FIFVR" il i lErlf[ T R AR ] A
“ﬂEFTd }f’g“i_loo fm* :
® FRH TR GA RGN [ o 7

SREEIT]V WA YL RS 17723ﬁ£ Fo s Afl

SPEF[[ e 1.54 ~ FIEF5 53.95% ; ]

U]V W Ty £ ALY 145 Fi7° - A

SEF| (75 1.16 ~ 5 EFS 7.71% o
® PRHTHI- Zn GARY sﬂi%rﬁlﬁ[hﬁ*]

7AW Ty AL 6502 Fy

MEEHEH] B 141 - F OEH| S

41.62% ; JERE(Y] L IR ey 2 Ad Ll 122

Py~ AEPEFIGRE 1.2~ FIEFF

4.13% -
® RH| TR HE NS B Rk

i Y £ A1T 102 i~ ASEPEF

1.00 ~ FEF||H 0.1% ; R4 B

TR RBEL 69 P ~ HIEPEH T 1.0 -

FOEF|[F -7.2% o



SO BT B IS0 €T TP P 57

HUIRSAR) GA By HI R - Ry
TR -
E EE% *‘*Eé?&;:”% #ir [ HA R
Fi“i'g, 7 GA |- &9 GA| Fi T
TR A P PN T A RIS | P
e kY E 1,000,000 | 1,000,000 1,000,000
Fl| H4EvE | 177,229,566 | 65,019,121 (1,016,734
| EF 53.95% 41.61% 0.1%
PSP (78 1.54 1.41 1.00
BT T bV 19 55 NA
fJJrF e las it 17 26 NA
e R 89.5% 47.3% NA
ST fE A pATRER 18 54 NA
gy LTS Tl o] 12 29 NA
FREEs S 66.7% 53.7% NA
WD BV 37 109 NA
FURS TR g 29 55 NA

I T phE D PR
I R TR i R
S P BT A i 500 P L e R R

i[lE”rF II?*T"J#FJEIH > IE GA rj:—;#l—r[}"' e FI JIH
E ._.f?lﬂﬁf 4 4 ¢rlﬂkrmjt£[ El” I-l :]:?”:H\[NJ%J

‘HrﬂE‘U AR R I S0 B SR
WY RS lFﬁj'rF”TFJTEJ 0o F RUARET R VA
HES RSN S R e U R

(BTN o MR 1) B A
PRI, B T o gt A Pk B
[Fil GA BIReH A ISR - <) GAFF
EHARPPHITRE > BRI &y

HA = P TR R Y L
ﬁ
i o GA | H1- “Hh GA| i
It R B R o R g
Ve HIF/EYE | 1,000,000 | 1,000,000 (1,000,000
Fll WA EYE | 1,449,641 | 1224286 |686,909
1| IR 7.71% 4.13% 7.2%
PUISPEF| (78 1.16 1.12 1.00
ST LR 8 23 NA
R (A 5 12 NA
R SR | 62.5% 52.2% NA
PIE T BA R 7 22 NA
e VB 3 10 NA
RIS 42.9% 45.5% NA
FT B 15 45 NA
A T g 8 22 NA
SR P R R T

Ei RN Al

£ B F,n“”?kﬁ%lﬁ[ﬁﬂﬂu%ﬁmf[u%l_
AT AR i - = =
HIIET GA B 2 [ 250 5457 GA BYEvik
PRS- 0] GA BRI grs ™~ V&
TEFI ~ AR ’%ﬁh@ﬁ‘:ﬁ’?‘ﬂﬂ B
FIFVE R i - = S £
[[il GA BYB YR ™ foa ”L«'%lg’r{%é%@_p
ANE > I HT- SR GA B su PR oA
AR # B -



8 THTIH I [ ] TS A

B R GAR YT Py g
O #1- SHpIGARTE R

[ © =

20
Oﬁﬂﬂﬂﬂﬂ

I (%)

PP P L 8 B =4

St~

=
& L q
IS

" .&ﬁﬂ(ﬂf PR
140 O - pIGARTR I
120

o 100

&

; 80 f

=l
W+
20 b

0 ﬂ H H ﬂ
g = wﬁr’%ﬂ;\ P .5 o
W S P g AR

."“T[lGAH’EI%H[
O - k

—

ARG ™ R~ AP ,7 ;

t;avgsmwj SR FOBTH BT OB

JrSF[ JE;E T fEIVESE o EI'?‘F{ T KHRA = H i

L A

® 5 GA FITHRFHES L i R
£ 20.88% ~ f8t /| = JEF|[F HE 2.96% ~ T
P SEF 51 10.72% - F )%%“Z%K@L%E
£ 3.62% o

® *—[F[J GA IE IIIH\T'\J F%E[E?J/ﬁ_kﬁ[tfygﬂ
(7 BB 1-30 Bl A A R R

141~ T BAPEPEF R 119 - 41
A gwwﬁ 1,0.04 -

® N[ GA IR YTRS L A sk
£ 72.7% ~ ] A5 I £ 46.7% ~

PEAERY T 1 54.7% ~

£ 4.28% o
Pt SIS R] GA YGRS T s i
o FEF S PR I’IEVVF‘“?‘FH il E
St SR GA FIRn YIRS * £ o
= IGHE ﬁ'amf’%*ﬂ I’IEFMFMTWF g
VEZ T ISATHT ) GA BIT s
FiE PGPS » i SLSAp) GA BIRvHGYTTd: &
HOH DR ARG E s gl -

FA D S GARTEARTH RIS

23~30  30~37  37~44

- =

44~51  51~58  58~65 65~72 72~79 79~86 86~93 93~100
FR ) AHBE()

RS S 0 A sk =

4] T MR =
250 52 447 GA B gk

ST GA g &

HOEHE | MIBPERIER | SRS
B B | 53.95% 1.54 88.90%
#m Bl | 47.05% 1.47 57.10%
%f TS| 49.61% 1.49 73.40%
’ fevEz 1.82% 0.02 4.69%

TP 1 GA




S M BT A T B 6T T L P 59

Bfi | 20.88% 130 72.70%
f“ B | 296% 111 46.70%
ij T | 10.72% 119 54.70%
e 3.62% 0.04 4.28%
FA S H- SRIGARTTRG T
R | eI | i
WA | 4161% 141 66.70%
1 B | 22.12% 122 34.90%
?T Tl | 27.83% 128 50.20%
Ve 4.26% 0.04 5.89%
B | 2461% 134 100.00%
f“ M| -16.90% 0.9 26.40%
ij T | 6.30% 115 47.70%
s | 8.8T% 0.1 9.38%
ST R S 7
L phORE - SR GA R Eﬂﬁa" 9~ fi- %2
[fil GA FIRHG paTE Fﬁ LR
=4 e [y B R py Hﬁp TG = 0T IR
10.72% ~ 6.30%%-7.2%]" | K T $ATISEEF |7

5y kL 1,19~ 1155 1.00 = 19t 11497 GA
IR B ST GA Bk
ufﬁﬁur Rl UM R -2 R
296%5 -16.90% ~ f& | ARY Tl 5T B
46.70%%" 26.40% » [N 7 S H I I
A VST GA BT (R
EPISOL L] AR -
R i R ARG A i b
5 f%s ¢TJmi%HT?F]éWFﬁ$T#b
P s puitiE ﬁgu@;&lb EQHFJﬁ)f—EI

4?1 =RV TR RV TR YR -
pﬂ&”ﬂjtﬁ R T pJq&Elpu[&@f%‘j\

il » PRI Pt ot

(e - SRR O £ VR Eﬂﬁx{ L

F YR

L WO T S R T S A
(1) B WA B S AT AR B
7150 Sy WTJ“F’?F‘{ i
oo N 84 = o

2. SPREE S A E T A
il %WEJ@HI%&%JEU VP YR i
Sy IR 87 5 12 F| > F121-38

3. *E“Ei Y Z?FI%EE%“ZWﬁ‘;' R I
F”} PRS0 IR R SR
5 »ﬁiﬂ(—rﬁ#‘{ T” » M@ 88 & o

4. RYZA “iFF] MACD == K RS L
YRR TR 7 S
o0 PIC X PR

» SS90 F o

5. ﬂﬁ@#{ o U SE A A ”Eﬂq&—] HT‘J(

;gﬁj;{x IR H[gj\%ﬁaagf
TF* T”d} S 90 = o

6. w@w " O A
IR I A O L TR
PRI A FY o N 00 & -

7. @i@ rﬁ“ﬁ#%ﬁ?k*ﬁﬁﬂ

>1$4?+ F' lﬁﬁﬁ*ﬁ'm > BT Ry T

= 1ﬁﬁ*77r”}f’?ﬁ*4 » B 91 = o

8. FEH T ENE iﬁﬁﬂ%’i%“ﬁ*j}m ERE

RBO T L S
fifid e o s on i



TrErER
60 ¥V

WEF S DU ] e S )

=

10.

11.

12.

13.

14.

15.

16.

17.

e P TR TR SRR 4
PR LI R BRI
*E’E g ﬁmuf’?ﬁ*4 i » [l 92
"o

S '_Z%[?Eﬁszfﬂﬁmf‘@iﬁwﬁlf [2S I;I
AR ETL o B RS
§ﬁ$$%ﬁ%ﬁ%ﬁﬂ&%%%
(EMBA)ﬁEj ﬁﬁ » Sl 92 F

= 0 O R
B E e ) s
AR o PFRA R NSRS R
ﬁ s B 93 & o
PIgh - R T
ETF IEM‘*‘ =T W‘T'E?J/f = ’éﬁl':
«%@sgﬁiﬂmjur;ﬁ*q i » S 93 & o
AL R S %mm’rrﬁﬁﬁ
PN TR BT R Y L
% ’2004 ”ﬁ,ﬁ'Jiﬁ%:mﬂEjg ﬁa‘;
= ST PR - fid
m s B[ 93 7 o

Holland, J. H., “Adaptation in Natural and
Acrtificial System,” University of Michigan
Press, Ann Arbor, 1975.

Goldberg, D. E., “Genetic Algorithms in
Search, Optimization and Machine
Learning,” Addison-Wesley Publishing
Company, 1989.

Davis, L., “Handbook of Genetic
Algorithms,” Van No strand Reinhold, NY,
1991.

Ward Systems Group, Inc., “GeneHunter
User’s Guide,” GeneHunter Release 2.4,

1 50 fhkr

18.

19.

20.

21.

22.

23.

2000, pp. 17-18.

Allen, F., and Karjalainen, R., “Using
Genetic Algorithms to Find Technical
Trading Rules,” Journal of Finance
Economics (51), 1999, pp. 245-271.

Phua, H. P. K., Ming, D., and Lin, W,

“Neural  Network with  Genetically
Evolution  Algorithms  for  Stocks
Prediction,” Asia-Pacific Journal of

Operation Research (18:1), 2001, pp.
103-108.

Kimoto, T. and Asakwa, K., “Stock
Market Predication System with Modular
Networks,” IEEE International Joint
Conference on Neural Networks, 1990, pp.
1-6.

Kim K. and Han I., “Genetic Algorithms
Approach to Feature Discretization in
Artificial Neural Networks for the
Prediction of Stock Price Index,” Expert
Systems with Applications, Vol. 19, 2000,
pp. 125-132.

Armano, Giuliano, et al., “Stock market
prediction by a mixture of genetic-neural
experts,” International Journal of Pattern
Recognition and Artificial Intelligence (16),
2002, pp.501-526.

Kwon, Y. K. and Moon, B. R., “Daily
Stock Prediction Using Neuro-Genetic
Hybrids,” genetic and evolutionary
computation conference, 2003,
pp.2203-2214.



SO BT B IS 80 €T TGP P 61

Biography

ek
\ 4
I-Cheng Yeh received the PhD in civil
engineering from the National Cheng Kung
University, Republic of China (Taiwan) in
1992. He is a Professor in the Department
of Information Management, Chung-Hua
University in Taiwan. He was awarded
ASCE Best Paper Award, Journal of
Materials in Civil Engineering in 1999. His
current research interests include artificial

neural networks, genetic algorithms, data
mining, and their applications.

D= N

)

Chiang-Thuang Yuan is a research
assistant. He received the master’s degree
in Chung-Hua University and his current
research interests include virtual reality,
data mining, and their applications.

|

Li-Chuan Lien is a research assistant in
construction engineering from National
Taiwan  University of Science and
Technology. He received the master’s
degree in Chung-Hua University and his
current research interests include artificial
neural networks, genetic algorithms, data
mining, and their applications.

e,

Feng-Ming Yang is a research assistant.
He received the master’s degree in
Chung-Hua University and his current
research interests include knowledge
management, and their applications.



] =
T [Esﬁl

pasg] =

<{

ot

g




