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#‘5 “ C R P EAE R 4 G g X Y AT & 41 b fie > 4o Ammon
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L T I EF AR S (i aipl R 2 (o IQ RIS E ) I A1 Sl
B ot § A RF R 4 HET R (Murnane et al., 1995; Cawley et al.,
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ff 2 £ TR A F AR ? o Ra XU %R o Taietal (2017) £ % s b4 - B

FERANE R D A P PP BRI el nT IO ARG o B K v
® 1 'F?a'fﬁﬁ Rl ALY BEEHe R B A A T U1 A3 A A0S 2 kv §
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% - B Taietal (2017) &% w & R 427 F i 5 e aolh 27 48 TR 3L - Tai et
al. (2017) # * ¥ %-;Eljdﬂz?; BB R RE AR T UL W Fé"*‘ :“ B pE e
Frigio fefrs NPT el B 2 RETEOZE o FS G 4 JHOT AT FR KA
£33 iddvic 4 ahf A LRl e S gh #70y Bosch-Rosa et al. (2015) - Cueva &
Rustichini (2015) » 2 2 Noussair et al. (2016) ttéq‘%ﬁ‘r‘v F el ek & A2 R PF > Ta
etal. (2017) ehF ZHk R H @2 2 B B4p o m A2 eh% - B 2 % ,;i.}gg'\ﬁ Tai
et al. (2017) &% 3% s}?_'r s EE R indre 4 eng iR L ¥ j\ o H B hopt g
TR AT 4 RS S Rt arh 2 R E .

22 #HEF F BRAN 4 hv L

d B - TR RAEY T BRAHE T ER 2 3BT R TR
SRR J—'ﬁbimﬂ*iﬁ‘ﬁ&'*—‘i’d A2 BAEFS A A A hE RS AR
BRerE RN R AR o & B R IR A AHCAY 2 - BEG R RiRioa o il A 4

FFFen> iz 4o Savitetal (1999) gk @ B AR 4 7 Fihiela £ & (memory
length) » Okada & Oha (2002) ™ = = 1 T A % M AR HZ A E R A ahig 4 > 11 2
Lobben & Bone (2016) 1 i 32 4 sz ff £ w}%&%l"]?ﬁ k%3] & 7o T B P T HFE
WATI G BIEE A IRTY P cha o DL PR A R R B
ME A EBaniari d oo FPt - U HEARR R P ivaud 0 2 2 @ o iR
p o i )];Je » Bra PRI A F R @5 Casari (2004)

TR ERE A X3 H &k Tk (common property resource) F & F & ¢ i %
Casarl (2004) bz A H AP o sE @7 502 (genetic algorithm, GA) 2 = & 5 5 % &
PERRE oA - ARG EY L as g FReE o B ik YR
BB RETEY > @R ﬁ\“‘ B E k] rw* ER et O It R L) S Wil i
BFPOIAPRRFZFT L (RARF]) T4 EJLHTAE > FP e 7 K
LES ﬁ 5 m#—%ﬁ—*ﬁﬁ%i*“:}%ﬁp Pk I (T e *ffﬂ » & B %f;wé‘ﬁfiﬁ - E% B
(chromosome) % 2 77 > & & x4 ¢ R7 AR/ 5 - B K&F -GA § 5 LA d
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CTRLETI SR EP A - BE FaaEE 2 o Fpt > A2 445 Casari (2004)
(ARERY «'"li#ﬁjﬁmﬁ\“é% L4 iP5 1T BN AT - 2R 0 A2
4 B3 (GP) f’féﬁ“iﬁ"ﬁ‘é PRI A F Y RFI AT AR R Y 2 )
'}Ffmd—‘j\ﬁip%@s’? (""é*v"vh% 4{—#}411%) ?%‘Q{mﬁi—% TLJ, ﬁi?’ﬂﬁb’#i
e GP lfﬁz%—“ﬁmﬁ?,ﬁﬁégixirx
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23 REAARS BT HFY

Fir R A AR 2R ﬁi" e P H-E 5 43t Gode & Sunder (1993) F7
% ° Gode & Sunder (1993) % b HAARRHD H %szr* SRR R
TR R F—F %grsb (zero mtelllgence ZI) ﬁ PR 2 S=sh &
(zero-intelligence constrained, ZIC) < % ¥ Fox HEREEE R K (TS e ;% W H-ih
Bt o R > A b e ZI 2k —iﬁ € FE R tifﬁ“{ﬁ&vﬁlﬁ P FM RS R AR R
FE Y ZIC 2k F R R ER R R I%i‘é'l'“mﬁx—r%lf]}"‘ ‘Eﬁ":iﬁﬁ‘”*% ’

# F15 B el T PR TR A AR S RV R R o d A AR
ArpREST BT F AR mﬁ']iﬁ;_)i » Gode & Sunder (1993) ##F3d ZI = % ﬁ T
EXad FFEERAME D HFIAPRE TR FRARIALS - ;fpﬁ ¥4 ZIC
LEF S FRARNEE A RRPT SRR DR R g BRI
T g FIR S o @ B Famid s 2 f 21T 100%

A g1 Gode & Sunder (1993) F - P £ R hF 8287 7 181 (Santa Fe Institute,
SFNi& {77 - ¥+ —%Ms‘fﬁ?%’% P ?%-' i i%—%i%iﬁ% od W AEFEI R HY Rei 3 gl
AERe FIULFIP A Gk ST B2 R D Bl ausEnd i Kk o SFI fhp AT I
Ul -l R Sl S R rﬂ L e B R 2 ERMRE SRR B R T
ﬁm%(Santa Fe Double Auction Tournament, SFDA) o 4z 3] & & #r3k 3+ vk {4 » SFI
R R L T RN TR (T A BT S B k0t s Fek eh4 TR - Rust et al.
(1993,1994) #3727 SFDA ek i % » 3 2 245 1 BH ok o alfop 5 - £ B3 A
BE RT3 ZTREFFRSF I > 2oy L@ i H 52 ] (rule of thumb)

Andrews & Prager (1994) # 4§ Rustetal. (1993, 1994) s#= 3 &% » EEid * i ¥
RPFLZEVBAIRA L E 25 F 25 {0k - Andrews & Prager (1994) 5 £4d 2
AaryE R ek ¢ S A 8E vk ¥ dge da ek (initial knowledge) o 7t T A HE ek ¢ e
T D e AT R LR e d GP ok {ek o Andrews &
Prager (1994) € i&- # 3 # GP < % & Rustetal. (1993, 1994) #74 s cdefd B4 i
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e B 3¢ 584 o Andrews & Prager (1994) m?‘ﬂc Bt PR g LR B e g
WL FFY a4y o & iPd GP Q%—‘g{;ﬁ,ﬂ#p TR K hp Bt R A
(autonomous agent) < % dﬁ °

B2 7% Rustetal. (1993,1994) 2 Andrews & Prager (1994) %= 7 (% g & ¥ B 47
TR R S ABM 2 HF R * 2 & v engenk > e d Gode & Sunder (1993) #7#h
TN A F IR R 8P ORI A K L i 2 % - Chen & Tai (2003) i &

1w SFI e AIE-DA 2457 $HEE S v i cnif ffeac2 B e ie 7 L » 6§ o °

Chen & Tai (2003) 4 4§ Andrews & Prager (1994) hi®iz & * GP kg % (3
#2>d GP ﬂ SRR A - i PEJ\;Tth']mx*' *ﬁ“ﬁ 2 x%ﬁ,mﬂtﬂtﬁﬁ? -
PR e B EIR AT Bk F BT GP 24 —%“Lr BT B T o B E R R
TR B W FreF o4 T RIA rl“g;mx%‘ﬁ;,;iﬁv °

¥ - % 5 > Chen & Tai (2010) R|4-4%F Andrews & Prager (1994) #77 @& = & w ¥
B RLiE (7743 o Chen & Tai (2010) 4857 2 e+ L= w3 B2 B 0 (H7 7 42
7OSFI ¢ g g et ) F K GP R -*Fff?i?lkbv[?c Fenfaz Bt - B B 7 A
R £ %F&m(;ﬂ%% Hgmestrs 2%k GP 2% ﬂwof‘f'ﬂb 2B Mo RS
K448 Y RGP 2 3 ;_!F-fi—] i 4 Hpoerd SFI 112 AR I‘Jc Fod %‘filr“ﬁftﬂ'.
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WA ERCR AP Aok 1% GP KRR REL RV A4 fod Findoi 4 gt b
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12 Taietal (2017) ¢nE A kBT R A2 3R U 2 Mk oS B
W H& P+ (AIE- DA) o AIE-DA Z Rz itin~ BA1IFEGHREE T P R >
véu%ﬁ iﬁ—%ﬁf_’ mEAFEN AT 4%%3-%QL_FZ—|ET§-T VR o BT ORA L B
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R R Sl I T DER 3 IEAARES LRV sl BEE RN R L
Fe e dT P oA Sd e BRI R BEO ked A EBLEHD
FROLABE o AR HDR R ] 44=16 BEFF
g7 4%4=16 Ep S EHFE I o

& AIE-DA ¥ & " B ié:"?%', R O~ E % NF & ME S0 Y
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B BNE R ARG A A AR Y- BPSE AR S

%‘,"%’éfu:a: PEFHERNGREE S BRSO RT RRSER T B 2 S
P o BT a3 IS B S SRR A f b B AR A
[§ o ISEIR I LB S R LR R A -

L R ] ;ﬂFvLLA—ﬁPm—F'“ﬁpk’ﬁ”“’*“" g EATIRRR 2 - RDEFTHE
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P B efliE o - g a5 25 BEHI A BN t‘ﬂwa&%’:—“ﬁ‘ﬁﬁ?"‘
M- e B EFTE N e s eiE& e o Pl AIE-DA T i o
A e BB B B RTINS B &R &R '%

ST RN R L SRR X R F AR # (order book) » ¥ 45 3| #kF & B
af > I (currentbid) 12 % #icF B i d1 3 i (currentask) o 3 currentbid £t #
*> currentask - Bl 3% ehf B 2 vg ST IA T o XA currentbid % current
ask enTiaiE o K 2 > 3 currentbid -] 3t currentask o Bl A A g2 0@ 2 S %55?

PRBAERNT oL HH -
313 ®a g kv s

FE(2AFA)BE> (2 ) FRE -2 B

li?'mﬂ'fﬁmﬁﬂﬁ?ﬁ%wﬁt Moded A A A Ad P BRI L BEL &
i e

B AIE-DA ¢ 3 §7 T A2 F4LH S b e 50 8 422 Taietal. (2017)
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g;cl\/|1 A d & H 2 2 Bm g e AL F ﬁ_f’agﬁ—riai%%{ag?q&iﬁﬁi&

%yiﬁ%ﬂééiéj%%ﬂﬁﬁﬁ%ﬁﬁﬁz’iéﬁﬁé&ﬁﬂﬁﬁﬁé
M2>M1>M3e 2 22 3t BRAFd @ 35 RL4 D NG AFRRENE BTl &
M2 ¢ 5 & n[;:'t%"ﬁij';géa_i f’"ﬁ —ﬁf’:"jﬁgf?u:&»ﬁ ) TP AT RN A gﬁf_, ] b
'ﬁxﬁiﬁ%”&ﬁ?‘f‘ii}i—,‘iféi%‘ﬁﬁ?ﬂﬁﬁ‘iE‘EE%B" B ARF B A M3P > E B S|
;;ﬁj;ﬁﬂ"ﬁ CHEFET IR T fﬁ’.—@’?%"@_(g\lié_q\ﬂ\)ﬁx,—,\j ?iné’z'*ﬂ‘ e
- MW e RV BB FR TR A B H B H R
? P P
39(!‘| o, 1300

g T
Demand 11
= E— Demand
Demand
310 0
30
T I3 33 6 7T 330N RBE 'Q T 23435678 00NIZBIA516 'Q 1 234567 8910111213141516 Q

Bl 1l=f72Fas FEgRdt (23144595 ML, M2, M3)

OORRER L EE YR Pk B 7 a4 A E R @)
(GP) T2 2IF] LA F Y g ¥ 2 1 7 GP ¢ A gy (|nd|V|duaI learning) =T
1§ ez &+ ] (population size) ¥ % 1 iz fh et I & H o CHP AL A

B RERD Y ARAEF TR 2 GP 23 iﬂwmazﬁ@%? xiﬁfr;—i R

3.2.1 iF @R

FRRH LI RELFL A FFEFRI 2T K Fe#2 John Koza
“ra P ehiw 3% (Koza, 1992) B & X &, Genetic Programming 7 S d 2 4~ & ¢ i
B2k, REEFETRALI PP AR, R IR LN RS
Koza (1992) ¢ £#EP 7 GP fjii-1 4242} v fit > @ 18 4§ Koza (1994), Koza
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The Effects of Cognitive Ability on Market Activities:
An Agent-Based Simulation Study on Double Auction

Markets Based on Genetic Programming

Chung-Ching Tait®

Abstract

The aim of this paper is to investigate the potential influence of traders' cognitive ability on
their performance in double auction markets, and how levels of cognitive ability will impact
market price in general. To do this, we use Genetic Programming to characterized the level of
cognitive ability as well as learning capability of our agents in an agent-based model. The
parameter of population size in Genetic Programming is regarded as a proxy parameter of
cognitive ability in this study so that agents could be assigned with different levels of cognitive
ability. We first compare our simulation results with human experimental outcomes to see if
our model can capture the main patterns observed in human experiments. Next, we run our
artificial markets with multiple simulations and find that the impact of cognitive ability on price
behavior is inconsistent with previous studies. To be specific, we find that the results found in
previous studies only hold when market is symmetric. The levels of cognitive ability could

have a nonlinear impact on price stability.

Keywords: Double auction, Agent-based models, Genetic programming, Cognitive ability,
Learning effect
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