KXc—19

FEZMREDRERX FREARERNE) ARAREESE
VR 2 44 4 H 1 8 HEUE

HEES : 32660

BzRiER - AB#ME (©)

B EARE - 2009~2011

A-EES 1 21530313

HRBESE (FIX) RBREBBREETIOFEERVEL EHBMERAKE DORBROAERA

WEiERE4 (#X) Refining Human Decision-Making Models with Biological Data and
Financial Markets
MEREKE

TNl B4 (SHIMOKAWA TETSUYA)

RRERKE - BEFH - £HR

HEEES : 30366447

WFFERER O (Fn0) -

VAR, REAEMAET L L L 5 E T AEAEEL T\, AT, 0k 5 R
R Z S HICHRE S BREREET L & TGS IERR & ORRE B 6 NTT %, BRI,
SREPENARICE L TR < MB NN OO FFE L x OFIRE T TV % fLAA A T2 1
FETNEDEEMEZLZAMITHGEEL T2, Zhud, IREGHENRERREZHR S MEEMHm] &
IR OMEEZ D [ 77 A F o AFEE] 20T 3EHTHLE L BIC. URAZTD
BRIETTFAL & LITHBILT 53R A2TH 5,

WFZER R OMEEE  (3530) @ Recent development of neuroscience has spurred revision of models
of decision—making under risk, as have been used thus far in economics, based on
assumptions of axiomatically defined rationality and prompted the construction of new,
more realistic models of bounded rationality decision—making. This study tries to refine
decision—making models by using biological data and provide a market foundation for the
decision—making model observed in financial markets.

First, we conducted experiments and described a trade behavior which refines existing
learning-models. Next, we conducted an agent-based simulation using an artificial market
model with selection pressures in order to check whether the observed bounded rationality
could have an evolutionary basis.

SR TERR
(BAEHAT - 1)
[ERESE LiEESE & @t

200 94 2, 400, 000 120, 000 3,120, 000
20104 600, 000 180, 000 780, 000
201 14 600, 000 180, 000 780, 000

FHE

FHE

=6
>

il 3, 600, 000 1,080, 000 4,680, 000




WFFEo 8 - R

B OLF - MU BT - MBUE - Sl

X—U—RK: Ty A F VAR, ma—nxa) I A BEPEE, INIRS., AT

1. WHEBAR S MO 5

(1) @@ PE DN EE oA 2 a4 2 —
O EFHIZ2 M E X Financial stylized facts
(LLF FSF) &R, BUE, 774 T A
MBI HEERNF~v—T Lo T
W5, 80 AEREIRE, 2D K 5 2R RS IEN
PRV THE SHL, TOWMNEZ T T, ITHE
DA SRR FCO— DO L X, RS

NTZFSF2TE57200%< 20ET 5L 97,

XV ENTZET VOEEIZHD L\ 2
5%,

(2) BT, ThE CTCOBERNZBERET LT
BHShTE [50) BRI
WRGE 28D, [IREFORESBME] &
ST X0 BUEN R ER & B e T VI A
AATGEIL, 22 HEXHIN DTG
WRNDED XD RMFH R E 2> D)
EHOMNITHZ LI, A%, REhTFr L
VUNLIR D ETRESND,

(3) ZNET, Fx OWFIEETIE. &t
WCBWTEN SN D EFEMBERICET 2

MRHHIPEEIZ OV THIEZAT » TX T2, FRIC,

BEREAL T AO—2THDH 1 A
PR E TSR OBRIZER L, 2 b
MARIMEEN ED L D IZIEREIND D)%
BRLTERE,

Eniz, THESMEFEOBRREZO L D% X
D < BRTR <L 150 ABUEOTTEN SO,
i #h % B 5 o oA 2y B functional
Near—Infrared Spectroscopy (LLF fNIRS)
W EFEBRZITV, FE RO R T
BRHINTE k0B EREET VEHL
iR, REOm a2 LB LT,

2. WFFEOEBY
(1) AFFEERETIE, 20 X9 RREaE M

BT 2O ICNL - T, [FREGBRN
7R B E & TS TERL D BfR ) 2B & s
Lz, BRIz, chEcion:
Hex OBFFRBR LKA L. S BIT2 20K H
IR S0,

H 1 OFREIL, Bxr OBEREET VLTS
TEHIEND FSF L OEAEMEOGHITTH D,
oL EEREET N, £< D FSF LB
EREOZ L BT A Lk, BEHEERE
BT NOREMEE MENICRIET 22 & %
W5,

(2) 2 0RET, BEREET LORKEIL
Th D, T, MHRETO B R LVERIC
ENY 27 FIZBT 5% < OFENHH I
NTWD, ABFZEICEREWT S iR 08
HD, BERETT VOERLEBIEZE X
JARYIN

3. WKL
(1) o THZEEK] IZBW TS AL
2, TRETHLNREEEERETT L
E g CEIAI S D FSF & OFAEVED /T &
BREREET NV OREEILD 2 D DI I HE R
S5,
EERGEE TV &l TRl S L% FSF &
DEESMED M TIE, 7R FSF & DEA
PEDORGER L O, M O R OB PEIN S
RO TR ATRENE & OFEEGMEORFEEAT 5, 57
Tk, EBRrofon-BRRETT IV
BHAIAATE =T 2 P R—= AT DT

Vial—vailid,



(2) F7o, BERETT VOB T,
ENIRS |2 & 2 Wt iEsRT = —7 ¢ o 7 Hifr
D b, BERE AL T AORAREHE O
WRIND ORFE, EBIRIG &7 LT Wil
WIORFEEIT . S DICITERRAERICRIT
5 AP AW L5 B ERE
BTN EARIERE E DT TILRET 5,

4. WFFERH

(1) BEREETNVOFEMLL © INIRS 12
L DM HRT 2 —7 ¢ > ZHdiiom k
ZHIEL, UTOUBBIOEREITo 7,
ORTEERTE MU O L 51, ZHETHERL
TE I DS Db~ 7 m v R E
BAIZOWTHRRET Lz, T OfER, HIRE
RO PIAED & B BR T IC K o TITE A
EFFOZEN Dol OB SN AKT
—HIIEEND /A RXERET DHT-DIC,
Savitzky—Golay 7 4 VX DT>, £XfE 77—V
T AN EHAL, KERb D% HE Tk
MTELLIHICVATLEHBR L, O #
EREERETHET VIZONT, "M VT
VeZma—TF) e Xy NU—TET )V B
M7 72 AHTENTELLIICHKET
HEEBIZ, YR—bMRTHZ—< 2 (SW)
EOPFHBTE D LI LT, ZNHDOHE
R R EE T VO TRIRE A2 Kigicm b
SEDLZLEEEALE, ZbOREIT
Neuroscience R°N T HIFEF i X g\l ik

ST,

(2) BERREET VORI : X0 BIZE
DO GEREIZIEWEE 2 N L5 Brain
Computer Interface (BCI) & HWTIERKL .

ZOBREEICBWT, S HICHEA T RE Bk

E TS & DRIR 2B K LTc, BARRIICIE,

BERBRESH 77y b7 34— LT, 4 A
Nz s L., REHCMERZFH, VT
L2 A NZHVRTREZ: BCL ZERR L. B bR

BB SN BERRENLT AD—DT
& D EHEHFITOWVTHREE L2, AN L5
DERTZ v b7+ —H1%, KO BFEITIN
EWVWIOERTHEHETHIN, ThE TOMRE
REFMETITHNGNRTI RN D
ThbH, ZHDHDOFRERIZONT, N THEES:
S SGEPE MR B N TRE L,

(3) BERREET VORI © ANLiid
U Brain Computer Interface % & HIZHJE
S, ERBREORIL TR 8 R E ST
(Game PRz ~N—R & L2450 b AlfEL 4
HELbl, INHLOT Ty N7+ —L%H
WCEERE & ARG OBk Z 38T LTz,
HARMIZIZLL T O & 9 7255 R % 1572,

O EHEEREETT T ONTH, £R
E#RE VT T UULEITV, 1ERET VO
THEE A SETE D xR Lz, ZHUC
DUNVT L Economic Bulletin @8I L7z,
Q@ HEERRETHET VIZONTH, &
LR EKY  FREBDNSTRTO
PERIZ DOV T b el 217 5 72,

® £7-. BRIREIZBITHMAZELZZELL
BEEZHOW TS 2T o7, @@IZ2NT
FIATHEFZRBLOBERLERCB VTR
#F L7z,

@) &mitimicesdsEfbah - E3E
(FSF) L EEREET NV EORESMEL: 2
NET, Fxld7m A7 MlFHICK S 1
A [EHEIE 2 FFOREFH 2T /b L. ST
FNLOLZ— 2 hRN—RA + I a2 l—g
2k, L DFSF L OBAARLTE
oo LAL7Z2R B, & 2 CHA L7z [k
ETVIERET VERIEELEZS DT
bV FEE IR E R - 72 o T, A RID
SFTTCIE, ZOHAEYEEL, ERICKREE
BB Lo BB EET VAR L, T



GRRDSEDENEOBMRERAELT., 772
bbH, Fx OBEREET NV EMBIANTEY
M7 VD B AR SN DA SIA, EERIZE
Ml =412 FSF A BBLATREDN & D D& RREE L |
I %5 245 B D3R IE O B T BRI %% R 4y
MORREE, VT 22ZEENT S 518 B D SOi
WZDOWT, BEMZHR LT, Z O,
FGEICE N BERIREET VE, N T
LR ICIZ R BIA A TE &y 9 BB TH M
HdERPND,

G) &R HHIc BT 2 ERbL Sl F 3k
(FSF) L EHERETTVEDEAME2 . &)
KGRI T 27 /v —D—>& L
TN EbEB LIRS RELEED
T&E, AR T 5 IEDH CAHBDFE & |
FRACBT 2R/ A CHBEOFEIZ S
T, Fx OFBREET IV EDORFREDHTL,
Terx ORESBEMELZINK L BRREET
VS, TRHDOT /<) —ZFHARETHD
ZEeERLE, ZORFEIZOWTIT the TEEE
transactions on Evolutionary Computation

LR ESND,

5. ERFERCE
(BFgEfFeE . e K ONEEEAF TR 12
TR

(MERERR L) (R 8 14)

@ Evolutionary Foundation of Bounded

Rationality in a Financial Market, Kanta

Kinoshita, Kyoko Suzuki,

Tetsuya
Shimokawa, 2012, the /EEE transactions on

Evolutionary Computation. Forthcoming

@The role of the orbitofrontal cortex in
human adaptive learning under strategic
environments, Kazuhiro Miyagawa, Tadanobu
Shimokawa, 2011.8,

Misawa, Tetsuya

FEconomics Bulletin, Volume 31, Issue 3,

EB-11-V31-13-P207 27

3 An agent-based approach to test the
usefulness of the behavioral finance in
markets, & Ft A ,
International Journal of Computational

Science, Volume 4(2), ppl199-217, 2010. 3,

real financial

Tetsuya Shimokawa, Kyoko Suzuki and Satoru

Takahashi

@®Brain Computer Interface ZHAW7=&&
ITE AT, EREA, A LHRE 2 S0EE,
Vol. 25, No. 1, ppl183-195, 2010.1, &nA #%
+, KT &K, &) ik, HRL 52—, %
WOER, TR

(® Predicting Investment Behavior: an
Augmented Reinforcement Learning Model,

WEHA, Neurocomputing, Volume 72, Issues

16-18, pp3447-3461, 2009.7, Tetsuya
Shimokawa, Tadanobu Misawa and Kyoko
Suzuki

G Predictability of Investment Behavior

from Brain Information Measured by
Functional Near—Infrared Spectroscopy: A
Bayesian Neural Network Model, %@t A,
Neuroscience, 161, pp347-358, 2009. 3,

Tetsuya Shimokawa, Kyoko Suzuki, Tadanobu

Misawa, Kazuhiro Miyagawa

(@ An Agent—based Approach to Option
Pricing Anomalies, % 3¢t i, the IEEE
transactions on Evolutionary Computation

13(1), ppl9-32, 2009.2, Kyoko Suzuki,

Tadanobu Misawa, Tetsuya Shimokawa

CEasE) Grio4)
OMERD~A = 71X DB R BRE



ETIVORERUL, AHIEE, 2011 45 A T H6E
FafERE (5 25 [E)
2011.6, TR, KTFEKR, B)IFK, £
RIERF

@Neuroeconomics DI F Z I L7- B EM
Brain Computer Interface System D{ERL &
AP, AFEEE, 2011 FEE A THIREF R EEK
& (%25 ) FwCEE, 202-0S2b-2, 2010.6,
ARTER, EINRK, FRILEW, EAHRFE,
ZIRER, TR

@Intelligent Market: HiGZELDT=HD
v—H Yy RALH—HT LA s A a—
Hoo B =T x A ZADOVERK, it R
PRy 8 73 [RIREKRS FRSCE 2F-3,
muﬁ,TMﬁ%,KT%ﬁ,EMEk,i
NEEE

DA v Z—Fy Nt LT BENR =2 —
0~ —0T (7 VAT AOEE, &
e, ERALERSES B 73 [B] REKES FRSC
£ 5P-1, 2011.3, ®)IIFnK, KRFEKX, &
WRER, TR

OEREHRO~ A = 72 L D EE R
EET VOB, B, FROEEa

% 73 meERE G 5P-2, 2011.3,
LA, TR

ﬂﬁ>%

J

c

@A LHHGICIT 2R TR - BR
WENA T AL ~—rry hAXY FEHL
2, mHE, Tuv—F 0 TR, FHR
My 5 73 mAeEKE GO 5P-3,
2011. 3, EHIEZF, TIEXR

@mMo?—&®v4:V7 LEAEEER
PEETT IO REEAL, gl N THREFS

mCHE, 202-0S2b-1,

77 A F v AMZES (SIG-FIN % 6 [A]) 3§
EICEE 006-07, 2011.1, TR, KT
R, EIFK

(®SmartMarket : NeuroFinance D%1H % it ff
L7z~—% v h A A J—1 Brain Computer
Interface OERL & 7N, FFeilE, AN TH

REFE 77A T AWES (SIGFIN &5
6[E]) FEFE/ICE 006-08, 2011. 1, ‘=JIFIK,
TR

(XEF] o)

(PEZETY PEHE)
ORI G2 )

TR BB FER R T — X A RREE, RO
a7 A

FHE TR, 2RERN, AT, K
TER, BINFK

MR« BUCEERL K

FEEE « RreF

Hrr o FFRFHRAZE 7 o RERE 2009-230901
HFEESEH B - 2009 4E 10 A
EWNs DR [EHAN

LR REEATENC T 5T D BE TR TR
D EEATEB Y — KON D HE

FHAE TR, 2RERN, AT, K
TEX, ®IIFK

MR« AORERRL RS

FEEE « RreF

e R 5 o FERE 2009-21661
HFEEEH B - 2009 4£ 9 A

EWNs DR [EHAN

OBASIRIL (B0 )

(& Dfth)
AR I D

http://www. ms. kuki. tus. ac. jp/outline/fac
ulty/profile/shimokawa. html

6. WFFEHRAK

(1) Wrgefks

T 4% (SHIMOKAWA TETSUYA)
HORBRRLR T - B - e
9835 30366447

(2) WFFEs5 4



( )
WorEEE
(3) M TEH



