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Option Pricing Using Fuzzy Continuous Genetic
Algorithm Via Grey Relational Analysis

Yung-Cheng Huang
Department of Accounting, I-Shou University

Abstract

This paper aims to combine fuzzy continuous genetic algorithm (FCGA) of grey relational
analysis as another tool for the option pricing. In the first place, except for the Black-Scholes
pricing model, we used grey relational analysis to seek the variables that are the factors
sufficient to influence option price. Then, through the fuzzy number calculation, the variables
were transformed to the fuzzy numbers which were used as the input and output variables for
fuzzy continuous genetic algorithm. This helps seek more precise method of the option pricing.
Finally, the results were compared with Black-Scholes option pricing model.

With regard to the selection from the macroeconomic perspective, there are three variables,
i.e., the monthly deposit rate, the exchange rate for Taiwan dollars to US, and the change rate
of Taiwan stock exchange weighted price index. Considering the selection from the technical
index perspective, there are four variables—the underlying stock trade volume, individual stock
option trade volume, individual stock open interest volume, and 5-day RSI—used as the input
and output variables for fuzzy continuous genetic algorithm. The empirical results revealed
that, after the addition of variables selected by grey relational analysis, the forecasting precision
gained by fuzzy continuous genetic algorithm was higher than that gained by Black-Scholes
option pricing model as well as by using only Black-Scholes model variables as input variables

of fuzzy continuous genetic algorithm.

Key words: Grey relational analysis, Fuzzy Continuous Genetic Algorithm (FCGA),
Option pricing
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K ° %K Chiang et al. (1995) » F#8%(1997) * FRF % (1998)HLAKBE T (1997) % 4 H 0451 %
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ey £ R HRE I -FEH IR AR AT 3 LR R IARF 8 - Flde @ —fR0y3H1E
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GO TRFDA R AR 8RR R0 e 8 - ARG REFHER BB AT ERGEGRE - @
ERAMEHNHARTY RLEEREFR T THRBEREERBEREZRZNEIRZRLA =
(=) 1B, (B 4M2 " Black (1975) $2Merton (1976)345 45 B AR P9 $145 B AR 41 by i
TR o AR IR HAB AR 5 /2 A SR £ 0 MacBeth ¥ Merville (1979) 81 #.Black-Scholes
X GIKAEE RN SEEMEREH - (=) ABHBEGF B EA/ AP AERE
) BEMGF—ARZEREERARYGEEZRMAZ — stk ams > "2k
BAAT ) RIEAEZLAAPRRG > MR 2@ R SBEARES R HIZA AR
TRE MR B AL E Rk £ — A R T 2wk oy JA M o Long$LOfficer (1997)Z BHEE IR 5
B % 09 E M AR L Black-Scholes B AR A& 2 3% 2 4K T LA S MR IE 2 T E
oo (Z) YA k% EFEGBA S BOBEAMEREME > L P aFRB AN
30 AR VTR B B @Ik o Black (1975) #2Merton (1976)35 th #5021 81 B R 2] =18 A 44
#FEHE 0 Black-ScholestE A & & 4 R 4 t43% £ » MacBeth #2 Merville (1979) 75 % #.Black-
Scholes#E A & & 45 2] A R N FAQOR A SN ZAFHE - M = AR £ XA NAZE LR
B2 R ERAREBIIGEZEN  REAX S TBELRAK > EdAHEGHER &35
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4 BAREE R RS IRRL - B (1998) #& & KR G MM H > SER AR
ARAA TR AAMBI A Rvg o FERF (1999) A1 AR B AT R B & B ATA
R A R 6 8 A0 MR B0 B 0 6 RAR LT L S K W AR A A B B
By BAGRAE ) 1 A0) 22 2 R -

= -~ 1EH8 (Fuzzy number)

FreB st 2 T R&a8 | » BA AT A4 e & oM amE : (—)
GEMELSTRAEATHRMRE - (=) ZIEHMELS ALY - (Z) ZHEMELSLTLR
by - RBFBIBOAFE > KR LETE> &= AEMNE  HEUEME S (1) &
WBE o KT RATE ZZ MBS BKuo et al. (2001) - #Ishibuchi et al. (1993)
VA & Ishibuchi et al. (1995)Ff & A Z = /& B0 B A% T A B 5 2 & R #4548 (Non-
symmetric bell shaped ) BE#IE » £ % B 64 7 e ik 4% 08 5ok ol MGk T A R B 55 &
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Hob oo B AT
o AR E (1 -min(X))/3 KA o
o R A AR A (max(X)- 1 )/3R A -

AHEGM IR BT AT PRI S B 0 e BB SRR A S R A T
AR SE T B BAE BB 8 R IR R ey N R RS B R IR kT
A RO B R ALY o R BB LR R & B 0 TR Bp ABEAN T AR o) AR
1B A%

m-EEEEE

BB F LR FREEETII NG — LB R AP ANBEXF % #HA R
AR JER M RAEILEIE > W HAEH K B2 eh k4 (Global Optimization ) ##
REMRAEAF - SR E L AR —REBRYHERIFR A KRB FIER] > B RIRRE
Bk R TR AT 0 LA AT IR B e P AL R H R R B AR A RS
# (Fitness Function) -’ B HEREF A KLHIEFROARIESN > MERAZLL
8 45253542 (Performance Index ) @ B BJEMB R R THZARALAWERLYT R &7
BAAE - X Ry BAZ A G REMKEHT » 478 % (Reproduction) ~ AL
(Crossover) ~ R 4% (Mutation) ¥2I4X (replacement)yiEH » VA KI DB AL o PTIA
WARR A EA AR SRk Sk es - (—) SMERLEASBNF
FmIERE Sk AL EM L —a® - (=) BIBRIEFA T EARME (Payoff)
HR o o AARREAE 0 A BRI HBE o (=) BRI L BN
A] (Transition Rule) &K #1485 (Probabilistic ) i 3JE & M489 (Deterministic ) ©

AR B R0 B R gk M5k & R (2000 ) 1A 4R Bk A Bk faAd s e vk
FECHMZ T A SRR E  TNHATEY MR RELE  RAEBRA
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L IEMEEBEEREE L
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R R o Kuo et al. (2008) Bit — 43 G aheh 7 X BOAF ML AR Aok B
S TR AEA R BT BORBURR o) AL B AR AR AR kM A
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Hutchinson et al. (1994 ) 3% & {# F #8740 48 48 % 2 470 B FHE 00308 » 3 /& A Radial
Basis Function % Sigmoid Function #F#fS&PS500H1 & & # i 473718 - B & R w847
42 b 3 0 AR S ki Black-Scholes #FE AL K &1+ o Lajbeygier (1996) 3% i1k A #a4d 48
MK B 4P e 1R XA A R 2 12 3R 09 Black-Scholes 3B AE X, » S ML 4R M EF AL AL
Black-Scholes #FEHE K + 15 1E 4% 69 Black-Scholes #F{& #E X vA Z Barone-Adesi/Whaley i
TR AGFAE LR - BB R 0 SAAY S IR A MR IEH 0STIR Lae AR S Sy g
#EME o Hanke (1999 ) 42 H A BIDAX Bk X H 4 AT i 47 09 M3 SR L AT RGHME - B8
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85718 A A M 5 7 Black-Scholes #£%! © Kuo et al. (2001) 3E i #1% /% 5L % f1 38 4b 2 49 3%
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R R AR IE kAR R JA AT @AY B UM e s @ B AR 0 B A SAAY B T H M R )
MERE K07 &R A SETER > BEREAB IR FLEEBRHRRNEBELTARK
W9 H o Oh et al. (2005) 48 M 1% iE ki — AR & F A Ry R ER T AL F
BWEERE G RE LRI S F AR AT 46 A% BKOSPI 200(## B 200 %
& 45 ¥) = O’ Connor ¥ Madden (2006)4% F 418 ~ Bp HA iE & % 5035 [ & 2 4 TR NLAR % By
MRy IRy S H AR AE I TR PR (Dow Jones Industrial Average index : DJIA
index) & TAR ¥ % » FARIMIM A T £ PR EORK T13.03% » w34 & 43R AE A 17 3]
23.5% 69 B F 0 BRI KR AG B FAAP L 45 A ARAT 69 FARI AR /1 o Hassan et al. (2007)% &
T Hidden Markov Model (HMM) - #84¥ 42 443 (ANN) ¥2i%1% 7% 5% (GA)LHMM-ANN-
GARA R FAR P Z T 47 » & At A ANNR SRR AL Z T 35560 B A4 - SAHMMA AR
# 0 B EFAGA Z AHMM W SR AE #0486 5 3 » BAHMMM & R iZ ) FARIBEA » B e
R MARIMARE A A LL R » 4 RHMM-ANN-GABE A #8 3 6912 A ARIMABE A © Lin #2Ko
(2009) A 1R 7% Bk R FAR 2 R E T IHZ T SRR > R —E~FFZ T S0
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FEARAT AR R R M A FR A G EEH/AF R (TE]) - HRAMMEEHE
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1 AR EZBEEBENS T ARG ZRMEMR BB AL ZE -
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B RAR B RFHEA M E E > B T Black-Scholes#t & WP oy - 4269418 4% - JR #4918
o BB IR S B A R AT IR IR S R F A A G Aedeliiie
7 6 AR B S R A RRIRAT 0 VA R T e B T 3548 B o) R BRI U AT
AegAB AR > BA TR EEER OB, > KRB 58 RIGT  FE Ak E
g YEH g B4 - HAHE R B %84 # Chiang et al. (1995) ~ F#67%(1997) * BRF %(1998)
MARBE T (1997)%5 4 a9 5F 78 AR R - H 40BY 48 7k oy ¥ 1% 2 7 35 3 4 o 55 W AR T ] 69 AR 3%
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MR RIR SR S 0 RN AR HEAR T E Y - Bl WA
B S AR AL @ BE R AAF AT 0 B IR Bk RZ 0 wREBERL TR
Yo TR AEK TR ETEATRE > TR EAMKEIKRE o Xl — B Z [ £k
B FREAARRKE LM BRTELMAERE  ERPERITHE LGSR E
FANEEERE > ABMEY IR SRR G S Eh R @R RFHEEA S - kR
LR B TARNME AR AR AL 0 S B AF 0 KRR IR | K RAEAT A T B AR T &
¥ o AHF R ARYEChiang et al. (1995) + F#3%(1997) » B A % (1998)% S & L aTwasF %
%ﬁ%mi%%mﬁ%%%ﬁﬁﬁmmyl&ié%ﬁmmm~k%$~~ﬂmiﬁﬂ
F  ER(NT Per US) » &% it FLABI8 B2 8 R F67A BN 9 48 B 2 i AR B 46 A% »
LTARMENGEFFEBE ZAWEE BRI A SR - ARSI Ry AR
AAFL NGB AL SR RS BB E RS TR A AT -

(Z) B F R AR 1R

$m%z%%%%%lm%“§%%i%%ﬁ&%%%’ﬁ@%ﬁ%ﬁzﬁ%&%
LEEBEFTHGTETZIME A EEMET RIS PTE@EER  ARARANMEA30E L E
o & B PR R AR R - AL “#ﬁ%% B L HHE R 5 AT AR R AFAE Y R
5 B BARE - ﬁ%&ﬁk%%$%¢’ﬁﬁkﬁi%%f%ﬁ* CIRE R A RAR
AT N o ARTRZAGETHE  BUS AL EMRTFARIGE ekt s @
HHAAATRRAL B RERFHEIGZBEEAN o AT BREDSF - EHRER
RTR A - AR AETIGIE  KZ LALLM ANSHER 2SR T - Bk
RAF AR AEARBE T (1997) » BRE T(1998)F L aThaaF R4 R - ST BAZ IR Z M R
T AR EZEAFHEE - Z ARSI (MAHRHIEAR)  BAHHTY 0 A RMANEEFH
R R R B FOAILMIGHT » M TARNMENLEIFH AR A Z AR I AN S -

(—) mEREB2 R
B AT A5 A G A E AT BBEI AN THAKNE S EE - RAHRGY

GZEAHLEZERZIFEEN  ARZTEARHMELEZEAZEH  BAhATERHTA AHRE M

NZBF A HEA S SAZEH A 4R AR = (BARHR2T6A A1) /3;5AFH=
FHEI+6ATH%2) 3 LHERHAZEZ ZHTH - AT AHBRUELZER X T
PR TEERA LA TS BRATERBEILATE R EA P M HME A EH -
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BESRBRAZ R o BB BRI RO £ B0y 0 IR R R B0 IR R AR > IR R B A
0y o ERMERL %%\ﬁm%%%uﬁum@u& FEH A EAZ L E S R AL
5% F WA AR B R vt > LB A X o W B WL A S R B
ﬁwﬁé’&ﬁ%ﬁﬁ&%%ﬁﬁw JEoo mp AR & B AT AR RS R AR o AT
HiHi R KD EH RS BER 54O BRI A o) 5 A B AR (B R e
1985) « BBt AT 6y EBAZ T 5 v BF 5 ¢ LB IR - aaE B AL HHEL
AL B RALRR — AL FRARRE ik 0 5 F R R E I 2 HIEAEEF R
ﬂo2iﬁmﬁ&ﬂ¢éﬁﬁﬂﬁ%&%ﬁ%ﬁﬁﬁ%%%ﬁ%osAdﬁméﬁmﬁﬁ
7 92 55 H 7| P69 BT JE © 4055 BR3PT K o S b B 7 2 B AR A KBRS
STAF B o BT AR B4 RE & YL S B T ¥ 5 B ) o4 R B4R o

R ARFF RIEAR GRS AR 0 FIRPEMPEFR BRI ERads

BM TR T
L%am@%ﬂ%%#ﬁﬂ:

(1) ZREBT S -

x, (k) = (x,(1),x,(2),+,x,(n)) (6)

Ko

i=12...m meN » REIEmAHI(—BEAHRIK K —BERBIMANER) -

k=12,...,n neN  REE&EEI@LHEERT(EFREHK -

(2) %F#7) :

A — WIS ERI] x,(0) = (x,(1).x,(2),,x,(n) > 7 Bp EFEHE 04 77 H 1K A4 & m

WMRBE I Z HBH L em K T]HE L L E 7] -

QEIEATIRIE  HARR B 09 R L TAREATIE A gL 0 SRS TAR G TE AR

EHFE AL > mBEATREL XS WENL > RRMEL S ROMEL
I B RMAALE o RAPFRARIERA T M - 2 5F (R
1985) Z &%k » HARATREHR A B ML E - A K4 F ¢

B AL

X (k) - MinX (k)

MaxX (k) — MinX (k)
Ao
MaxX(k) : L¥ 7| F Z Z KM °
MinX(k) © 287 % Z 5 ME -

IR T A%
RAERMWAZ R TR AL - BFE @lESF > AFER4SFE (BEFE 1985)

Z AR WA R M e gh ey B I aE MR Z SR Ak K 0 A lm T ¢
FRMma S d BIEATREEZHI(x () )R —EmXntg 4 4 B4R 4 P

Z 5 — PR E S F I x0 (k) VEIRBHAE > BPTI3 5 — 4B A - M4EREA 69 &8 T

X'(k)=
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# pFETH0S .
AR RMBGREL LS
+ oA

A
] k — min max 8
&i(k) Ay tph ®)

%S BB R TS FHIIMBIFINBEELS  RZ

B 0 B v R BRI AZ K o

4% B
REBAGARTREUREINASLFRS > EER FIHBAEML 2Ry
EMBED Equation.DSMT4 18 & -7 B & EMBED Equation.DSMT4 {8 4k B 1% # 45 R -
AL AT By RAIARAE LR - B B E — R B 2 S AR (54 &
)RS E T Z (A2 L - W B BAAAE SR WL o R BB TIR
WMELTIRER & FHEBE T, - A RSF (BRF 1985) &5k @ &%
PR 3 7 R R B -

5.5 B A
PR TR B RBAZHBAZE - ERABEXDREZEATHBZER -~ 48
EREZMERR  MEHBMEZ AT RIS A AR ERZ AL o B AR BB
o EESER M 0 TR E ST RO BSHRIE - KB RATRAT R B
PP 1278 1% 2 dy N 8 8 PR FE AL B AR AR HAZ B A -

(Z) R REER

ol B AT T R R Ay B BARARFT R & K B HARAE R B B A A
AR E AR R S - RTRATEA R ESELH > RTHEEMWE
¥oBRAZLAMKER L AT AAETLR ARG H > HEBERLEA
By e ik 4F 2 T Ak 0 AHF % IR A Chelouah ¥ Siarry(2000) 84 ik 4% % 1% /% 5 7% (Continuous
Genetic Algorithm)# * #HAMAZ S HImA K R > IR T HRA R s e - L A
Firm ) By AR HANAAN SR IIRBRAS BT ey 7 K RAITRE - 55 A AH R
ZABR EHZ A FAELBEHBOECR(L) 5B AHAAE20MER S B (AT
¥) X B THLEEMBOTIE(L) A EREEZAN TR KA @R
PABFIMAN A A AR e By AR - R AR MR Ak Ay Bt i 2
M B AT RE A BRI R K E LT

&

Coi AR HLAO

‘RO ER  EEEMEEYR BRAZLFMALEEAS MA TR e
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ARFF T TR R 2 181% 5% B ik 4 % R A Chelouah ¥ Siarry(2000)#% i 4% 38 1% 55 7% > WA
FEH B & Iy N LI 1 04 & ﬁ’%T%ﬁJﬁ%kL@mﬁ&ﬁ%ﬁ%% PPN
B ER  ERAF AR SRR YR AR AR SRRk o KRs
AT 5L F 7845

LB — AR BB X RAF I T B R R B 1 R R B o

TR = SRR P AL E BT -

Y= TR MMER -

FER o SREFEL ER M A - g KR .

WER R KRB P S KNI R e Ry Jﬁﬁu)\%fré’amé% 7g o

FTEES s REBHERIGRE S E SRR R G - s*z}w&%%ii °

FPAT TR YRR B (AR R &10004%) wEMEIAZEM
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ZFHE -

(IO ) [E PR %R 48 B8 K 7

By BE SR T P I M 2 B 1 4R 1%1% MBERTARIRE S 0 AHFRIE—F ABAA L4
FRBERN R FEHE AR VETAR] © KT R RIFMATLABAE K 35 5 Pr 32t oy 2840 42 4955 T AL 48
T2 BRI o WAt ARFF R AR TR AR A7) 245 0 4B Kuo et al. (2001) Z#F
7% AR IEARE A 1R Ik S8 AP &2 4954 (Back-propagation Neural Networks:BPNN) 2R i 47
AR o #HABPNNm 5 LIS 2 B BARFRIEBE P LB s &3 %5
IR OB R E LR Y TARIRE S > AARAFRAERERFRREEZERER - 7
PP AT B 09 PS8 B I B R AP & LA — — R 0 B3 b RAEBPNNALA © 4R
$EKuo et al. (2001) w93F % * AA L AARIIEHRE R E T L1 K28 + ®ib & wiyl@
HAIA6E 1218 (RFF RS A SEMAN S A 2B A S E A B 8 E) RAR -
oy 7A BTk ] Z MATLAB & 4 3k 7Y 3t S 4R 4 R 34 R BE M Z N » BRSO S s
BPNN &4 iy A 885 i 45

m R i

L2 v BN R AR AR HORPT RAF R MEAR AR L — AR AR B A A
W o - EZBEBEMMILER TSR EEEERZE §iﬁi=r— 1% AR TP AS R ZAEH
b AR AR BRI R MR A TARANME - sk R HB IR R B A -

Fe AR G B IEAME BB R AR R R G iR LA TAR A RGBT E L > ol
%% A — AN SRR A R R MG AR -
it $HEHME RGP EREREBRFEEIGTIE ) KRR ZAEFELH
RFFAE - 5 = AEFAE S # > Bl £ MAE(mean absolute error) © MSE(mean square error)
RMSE(root mean square error) * € &4e F :
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xi @ AKX KE ey B

n AR

—fkmE o BEREILELEMEAL]) ARXFEGSALL - 2Gwilym i
Buckle(1999)F2Gwilym(2001) & 45 & F] — B A + » 1@ FMAEIMSE 3% £ KN o938k /-
e FRRAAmeER > S REFBAETLGOMAE ZMSE RiEvraF o REHE RHEMS
SHAE AR AR B E h — B R 6443 - 5 —F a0 B {EfESHAIMAE #oMSE# 9 #8
oy £ R0 0 BAH B SZMAE IMSEW &AL T RN S 7 — A& AT LA AR 5k
A FIMAEXMSE | Brog %k A o Ri > KM A 5 R AH B > MAEfeMSE/R & 2 £
PSR4 L AR AR HE o

B FRER

— ~ IREARR 3 T HE R

AFREREBRMB A > KRG BARB TR Lo AR EEEG T E Y
oo REMABMAMERLER > R EEAR] - BRI A RO RMBAEF R > L
FATIGAZ 0 R BB AR H 09 B ARG AT 0O R IR AL 0 T IR AGAR B & B M NLAR 45
Y8 g E  EFE(NT Per US) » — A9 AA F =483 8 H T 8 L B34 09 B A5 2 R
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F1: BEEREZRBARBERRR

&R YA AT FEAR
PR FEAR S H R B AR ARG A & B A
1 EyiEEE &S 0.7275 RO EE R E 0.8785
2 [& & 0.7154 B HE PR 3 0.8079
3 — AR HEHE 0.7014 AHERFEE 0.7672
4 | HEHMBEEEK 0.6687 # ARSI 0.7377
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6 |kEF 0.6281 EACE S 0.6917




oo BB DT IRAE BB EE R A RIFR ZFTHE 147

T ENEEEERERLIERER
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WA E A 6y FH BT - $UTL R HAMAE » MSE¥1RMSE = #3744 7 % #4730 4% -
LB R BBk AT BT B R R R R G HANGE M B A BTk
R AR KRG RPT AR oY B i 4] 3 1% 08 H R o9 M AR KRBT R 5 7 ¥ABlack-Scholes e
AR 8 TR IEAE B N X AR A R A 2ABlack-Scholes#t A 2 7 183 B R IR K A T &
BN G B B 1 4% 4R UR SL R (FCGA) - Fo e NG A8 48 by AR B 306 - 7 i 6 12 00 35 S 46
AR R 4F B 1R R ik (Grey-FCGA) % RIMEHER » HER R 5 53 5174 K2 -

R2  BEREAHERGEEE ZFHERER

RS AR 18 18 P E 4R
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5 Py AR R SR A 18 SME P AR AE
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WR2ESFAELE RT 550 > BB m T > =M 4E 5 % 7 HMAE » MSES2.RMSE - #
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HBlack-Scholes #£ %! 65 FARI 48 /1 » MAE42+ 725.9% » MSE4R F+ 742.5% * RMSE# 7+ T
24.2.% > i RAnR KMk E R (2000) ~ Grace (2000) A & Zapart (2003) 8% & R 48—




o e B AT R E BB E B S AR B 149

# o W Grey-BPNNAA » MAE4R I+ T 61.0% * MSE#:9+ 7 82.7% * RMSE42+ 758.5.% °
RAEHRMB»V RATHEDER F > I T SR Fang s -

MY

WH#SUFRET  RASEARBEEEAENMHER QRN > RHEH®
RS H S A AR g ey TAR AL ) fLHEBEE > dwKuo et al. (2001) » Mirmiran ¥ Li
(2004) ~ Oh et al. (2005) ~ O Connor ¥ Madden (2006) * Hassan et al. (2007) * Lin ¥ Ko
(2009)F Ay FF R &R - 23t Sk AR o) Al R JAAY @B IR IR B A RS - MR
BEATFRGEHRARER  KER2MEIH N ERFE » AOFRATHE R OB R 1505
K ILMATLABAZ R 78 5 T B BT #2 Ak e ) 1R R Ja A i i 36 A S AR 09 TR RN AR /1 - S BERY
RATHERGERLPIR2H - B BF L Black-Scholes#E A A8 1% » Grey-FCGA#Y
MAE#: 7+ 7 62.6% * 1 Grey-BPNN4ZF+61.0% * 48 £451.648 & 5 % » MSEFA"RMSE %148
#£5.2816.5/8F » 8 > T JLGrey-FCGA ¥ # 64 tb Grey-BPNN ¥ 8 % 152 4% HE (% 4% 0 TA 0] &8 7
B mmEEREREZ AWM B SRR 0 KT R P A EEIEeIA
By R SR AR R B MR R 8 AR R AT I O S h 00 S BUR B BB
JRILBOEEME > AR TR RS BENRIES > AAGHREBFHHR - ERETET
WA 0 AR B AR AR O TR EAFAL 9 (F A o

M 0 Black-Scholes#E Al 5 » 2 FRAME S 09 p > BB EHIH L
BRI E S OIHE  RFERRSEREE - MBANCHEBRERELEFAIYE
BSHE TR R L AR I RIR R RA] » HBEAANT T AREL » REARS
By TR G A S T AL AR IR 2 0y o T RFF R B R A B A SR Sk 0 BRSO
Hom AR » AT HAE SN EMBAEMA SR T ERGOHBERXAFRER
B - BAEe e 3E e A A e BE AL SR 0 PTOAA R Re94R 5 T FARIAE ) ©

15 ~ £ P 3k

— . e
RAE B R E R R B AT AR R BB 004 BT S R AR R i
BER G2 EmFRAELEFRBERLSEAAMOPBER T - RSBk E;
kMmN R - A a s g BHREBIN > BET S mERBERRES
F RER N -—AREEANR=ZMEAZERT  HARMGOBERT KT REFE TR
PR E R E  BREFERE R R E  EIEEE R TR T AR B ARSIFWEE T o AT
BEHOPBER T NE RN ER G RN E R A — @B e dFE o PP R IR 69 1R
e eg B AR Ty MRS o SRR A b P AT A8 L B ME A8 T R A 4G

=l




150 ENEESR Ft/\E F—H

M EER I AR FRERSE ) KEAET > TUBZTAHZEHBEK A
Brig b ERE B ERT -

AHF R AL R AR 4% R85k AR IE RSP 0 & 2 1% “ABlack-
Scholes#e &) W ¥ R IF B A4 09 B EE T L A B Wk 4 34005 ik TR 18 N R 4%
BN S > H AR AR ARAETAR - K& > B — 5w b R B o 47 T
iR MREaHEERERYO EAZER FREF GO wER T > & F Black-
Scholes#e A o 35 B EIF AR AL 0 BB A T > L1283 88 B T & B ik 4% 3815 0% ik
NGEH o RTAREIFHGEL o BELEREARF R FPTEA OMAE » MSE¥2RMSE% =
FERRAE Ty ik 0 AR A AR SRR R LR HAME T R AR HE 09 3R1B A /7 4% M % 4 69 Black-Scholes
BEA - 3t H K WGea 3R IETERIGE A o A A AR Bk 4T BT 65 1 R 6Y 35 8 B T 4R 04 B R ik AR
AR R ik 0 ABEAMEABlack-Scholes# A Wb AR R 4 A T o9 B 18 4F iR 8 SR R B
B IR B AN LT R AR B R FEAER A5 09 B & - 3£ 1% 4 Black-Scholes#t
A BAEARERFm e i RO ERFT R PTaRERE ey &3 -

BB AR R R R TAR AR R B A LA T B HA R R EAAY
FTARIGE ) > B ML L TREBEARAFRIILH » TREEMN S P ER T4 T H o LM
oo REIRMWTIHORL > AAREFE S —AIFEI AV EERUSEELILEZ
T A o RXAEFIMATLABAZ X725 T A48 ATie ey Rk S @ 3 AT B A3 |
BER & 43R L A 4 e Black-Scholes 2 & A & e FAMBI AL /1 > 12 b ARSI B &
MNSE BRI R AR TARIGS £ TR SRS BRI E PR
AR TR 0 LB T AP 42 58 LI AR IR SR R B R 2 AR S 0 R L S 0 AT AR R
P PR » B AR R BR T35~ BE T T35 M AR SO AE R FARI AR A o

BETAM BB ROEEE L EAEBRALEF TR SEZATAHAR
RagRE S A REMMAE 2450 e—ERENES > RRBENHEFE > FRTH
KPR HER FMNFEF 0 RO RIE BRI b 55 F 3% 5 B BB 09 4E 4%
Mo B FRYEENEEREAGE T LA AR R R EE 0 A
Bt NG R ERERG S ERE— TR E (2 R&TERMY  KFRFTEES—
18 BB TG ik - RARBEEHRRREH R AR -

—BE

R IR BT o AT & — A AR MG BE A 4T 0 R & B 5T BT AR R R0 B R B AR
RREEGE ZAGLIE S Pras o KR B RFFRIEIE A 4 AR BB o A7 i % i 3E
PR TR W A5 A LR R R e B A — B T - AR E KR
PT#3 2| B IFAESTE 7 R0 R & X — A B R oA - M B4k A o B R T VARG B ] 22 )
Sdeh o AABRBCRFN  MEIHAHGEL  THIFT A BEABA F il fTRAE
ek o AR TIFIFSHIIEEH TOSHEARA o PTA R R ATIFZALA 3 IE— R R T TR
o & AEBFEL o




o B AT RSB EE A B FE 151

AR £ R ) TR MBI G TAHANEEE G RE TR AR
REEHRG A —AEFE - £ EMALY BeERRE » SRR A XL g R
R TR R RA A B ABHI B S AR ke A R S
ARk AR LR AR BGR L 0 AR RO TR AR AR RAE
RAESH -

AR EERGAEL  AFBOPER L > TRRELTFTARMR S L858 £485%8
BRI T 0 HAMTAM S RRE S TR 0 £ B AT &7 R R B R T R AT AP
Wt 24 HEPER FORFEILERT > & THh A0 RHE O REB>H
KRFRGHEMARM MR ZHN > AABRKGR TS EE S REEAREERELA S
FEAROE T @ RFHAPTEB 2RI ERMF R - HAELRGZHART
FEEIMZERAEAEGHSE B THGE AAHEGEHRFTSAAHGBE
A& > BAREQFHRAFAANE - F oy od TEIITHRGOFFR - AR B AaReyiE
%o

%4 Rk

1. T#%% K86 £H AR A& FH A MILGTAR —fAMEEBI LR » BLBUEKXR
2 45 3BT B AR 3 X o

2. AEW - Fmrk o REAE 1999 TREBeGMR C AXNRRA B ERLE R Y
Bt M B E L, > 1999F R & EH X E -

3. MR~ BREGRK TR AE 0 1998 0 TR GBI E AR RS E-AE ER AR T
5] 0 1998 R & A HRILHMIE AT EHXE

4. MBEE - R86 ' FAMNLMIE L GE TR A ZEA — AR E M o 4F X8 R
o BLeEREENEL L RPTALHX

5. R~ BRI 1998 0 TEE BRI EBRBE— RERHHEATER,  RE
AMmET > F—% - FH=MH 1 101~1218 -

6. fRATFe s B EAR 0 1997 0 T RAEGERGFER KRN Y HABARE AL 0 REA
BB F—& 0 H=H

7. BREH - FRER 02000 TIERAAb KA EFH B RABRZIFR,  PES
MK Bk B 1 43~578 -

8. MAEZ K87 AMAWLHERTAMREIALR RS FMAMEHR B H XS
AREETALH L °

9. HIRAL 1985 R&EAKAART K P TREHRAE -

10. Barone-Adesi, G. and Whaley, R. E. “Efficient Analytic Approximation of American
Option Value,” Journal of Finance (42:2), 1987, pp. 301-320.

11. Bjerksund, P. and Stensland, G.Closed form approximation of American options,”

u

o

bENile

Scandinavian Journal of Management (9), 1993, pp. 87-99.




152

ENEESR Ft/\E F—H

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Black, F. and Scholes, M. “The pricing of options and corporate liabilities,” Journal of
Political Economy (81:3), 1973, pp. 637-659.

Black, F., “Fact and Fantasy in the Use of Options,” Financial Analysts Journal (31),
1975, pp. 36-41 and 61-72.

Chelouah, R. and Siarry, A. “A Continuous Genetic Algorithm Designed for the Global
Optimization of Multimodal Functions,” Journal of Heuristics (6:2), 2000, pp. 191-213.
Chiang W.C., Urban, T.L. and Baldridge, G.W. “A Neural Network Approach to Mutual
Fund Net Asset Value Forecasting,” Omega (24:2), 1995, pp.205-215.

Deng, J. “Introduction to Grey System Theory.” The Journal of Grey System (1:1), 1989,
pp- 1-24.

Grace, B. K. “Black-Scholes option pricing via genetic algorithms,” Applied Economics
Letters (7:2), 2000, pp. 129-132.

Gwilym, O. A. and Buckle, M. “Volatility Forecasting in the Framework of the Option
Expiry Circle,” Journal of Finance (5), 1999, pp. 73-94.

Gwilym, O. A. “Forecasting Volatility for Options Pricingfor the U.K Stock Market,”
Journal of Financial Management and Analysis (14), 2001, pp. 55-62.

Hanke, M. “Neural network approximation of option-pricing formulas for analytically
intractable option-pricing models,” Journal of Computational Intelligence in Finance (5),
1997, pp. 20-27.

Hanke, M. “Neural networks vs. Black-Scholes : an empirical comparison of the
pricing accuracy of two fundamentally different option pricing methods,” Journal of
Computational Intelligence in Finance (7:1), 1999, pp. 26-34.

Hassan, Md. R., Nath, B. and Kirley, M. “A fusion model of HMM, ANN and GA for
stock market forecasting,” Expert Systems with Applications (33:1), 2007, pp. 171-180.
Hutchinson, J., Lo, A., and Poggio, T. “A Nonparametric Approach to Pricing and Hedging
Derivative Structure via Learning Networks,” Journal of Finance (49:3), 1994, pp. 851-
889.

Ishibuchi, H., Kwon, K., and Tanaka, H. “A Learning Algorithm of Fuzzy Neural
Networks with Triangular Fuzzy Weights,” Fuzzy Sets and Systems (71:3), 1995, pp. 277-
293.

Ishibuchi, H., Okada, H., Fujioka, R., and Tanaka, H. “Neural Networks That Learn From
Fuzzy IF-THEN Rules,” [EEE Transactions on Fuzzy Systems (1:2), 1993, pp. 85-97.
Kuo, R. J., Chen, C. H. and Huang, Y. C. “An intelligent stock trading decision support
system through integration of genetic algorithm based fuzzy neural network and artificial
neural network,” Fuzzy sets and systems (118:1), 2001, pp. 21-45.

Kuo, R. J., Hong, S. M., Lin, Y. and Huang, Y. C. “Continuous Genetic Algorithm-Based




o B AT RSB EE A B FE 153

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.
38.
39.

Fuzzy Neural Network for Learning Fuzzy IF-THEN Rules,” Neurocompting (71:13-15),
2008, pp. 2893-2907.

Lajbcygier, P., Boek, C., Flitman, A., and Palaniswami, M. “Comparing Conventional
and Artificial Neural Network Models for The Pricing of Options on Futures,” Neurovest
Journal (4), 1996, pp. 16-24.

Lin, P. C. and Ko, P. C. “Portfolio value-at-risk forecasting with GA-based extreme value
theory” , Expert Systems with Applications (36:2), 2009, pp.2503-2512.

Long, D. M. and Offcer, D. t. “The Relation between Option Mispricing and Volume in the
Black-Scholes Option Mode,”  The Journal of Financial Research (20:1), 1997, pp. 1-12.
MacBeth, J. and Merville, L. “An Empirical of Examination of the Black-Scholes Call
Option Pricing Model,” Journal of Finance (34:5), 1979, pp. 1173-1186.

Merton, R. C. “Theory of rational option pricing,” Bell Journal of Economics and
Management Science (4:1), 1973, pp. 141-183.

Merton, R. C. “Option pricing When Underlying Stock Return Are Discontinuous,”
Journal of Financial Economics (3:1-2), 1976, pp. 125-144.

Mirmirani, S. and Li, H. C. “Gold Price, Neural Networks and Genetic Algorithm,”
Computational Economics (23:2), 2004, pp. 193-200.

O’ Connor, N. and Madden, M.G. “A neural network approach to predicting stock
exchange movements using external factors,” Knowledge-Based Systems (19), 2006, pp.
371-378.

Oh, K. J., Kim, T. Y., and Min, S. “Using Genetic Algorithm to Support Portfolio
Optimization for Index Fund Management,” Expert Systems with Applications (28:2),
2005, pp. 371-379.

Reiner, E. and Rubinstein, M. “Breaking down the barriers,” Risk (4:8), 1991, pp. 28-35.
Rubinstein, M. “Pay Now, Choose Later” , Risk (4:2), 1991, pp. 13.

Zapart, C. A. “Beyond Black-Scholes: A Neural Networks-Based Approach to Options
Pricing,” International Journal of Theoretical and Applied Finance (6:5), 2003, pp. 469-
489.




