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= Ao oo wat AL A4
#33e vge o_z_hﬂr o“ et H
wol 484

3} 5(goal-directed

&
i
1E
)
111}

O

L e Rl %‘rﬁOM AS-ikg-v 2w o
A AYs S AT ASEA A
a1 0
o

g A}wu} A=k o8 Fa

Th(Friston, Holmes,
1999; Kanai & Rees, 2011). o]H HEZ ] H*

Price, Buchel, & Worsley,

Moz wHe Aile Zpopulations)] &
Aoz dutald &= 9t AHL SRR T
g 54 Aol Ellel] Hlal HEe B) 58
AQl F3< Hol: 7 wmE UE Qx| A=
& AHgaY gE AAA e AHE
Aol B AEe &+ g aAE AR

=
ey AA%EA WAUZS] B4 e
g el e AR A2 ndividual

Zzs| ook gtk
2002)°] slelgkeh H
g Ty 4o J&85 olsfista 4lE
A Mde BB Fdslete U
B4 Wi 54 A i A}e]
Atole] #HAYS AFdHe=

differences approach)©|

(Kosslyn, et al.,

o o 2
S VN JS)

o2 ore N

o

Z =% (Cacioppo,

Berntson, & Nusbaum, 2008; Vogel & Awh,
2008)°0] thFStal itk clE Sef, 79
24 2R5E 2Rae Ad 7199
A(functional magnetic resonance imaging: fMRI)L}
sye A4 Weg wARE Aded A
9)(Event Related Potential: ERP)S E3f 438
A 5 wse] A Wy A S
Aelztole] BAYL B AF50] BaHch
SEER Zi?f:i‘-‘?ﬂ W

(caudate nucleus) (Schonberg, Daw, joel, &
O'Doherty, 2007; Vink, Pas, Bijleveld, Custers, &
Gladwin, 2013)3%} HjZ Z}/33](dorsal anterior
cingulate cortex)(Santesso, et al., 2008)2] &AJ3}
Aol7h =l gk fae] Alols) Bl
o] 9le-L uAsY ‘ﬂr

o)Al Q1A Eap
fMRI®} ERPE o] & ‘l- ?_4_?—{— ER Az &
A AP T Wake] 2%
FHA 9l 2l &4
T WgE Hole 7Y ¥9&
9th= AHo]

2ol=

ﬂ_u
o
=4

=y
ol
oty

Ef
(baseline state)2] 1AM ESA 791 AolE #
et dE5
AIARQl T SAstET Fug oz A<l
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ZIX|5] - 22
O O =

-
~
1=l
I

HAfelel gk Aol
AL o] mEolty. AAl=
A ), d& 9] ZdW(Kubicki, et al,
2002), A}H Z(McAlonan, et al., 2005), 371
Hé‘(Beyel@, Janvin, Larsen, & Aarsland, 2007), o=
o] ™ W (Ferreira,
Zanetd, 20153} 2+ A &H 0l Jol B
E 20|11, A4Z(DeYoung, et al., 2010)%] 5 A

Hoz A B% 54 2 ol(Gogay, e

Diniz, Forlenza, Busatto, &

al, 2004; Good, et al, 2001), A}%(Takahashi,
Ishii, Kakigi, & Yokoyama, 2011), ¥ 2%

(Haier, Jung, Yeo, Head, & Alkire, 200453} %
& Aatelsh e Hole F afwaty

FoEe] Ead

B ATE g 5849 Qdxtelet B4
U AETH ARt FH F-EH A
ol BAglE RS HHoRE FYPFJULE S,
gz oz felzto]E BHs= ey A Y
AA] o)]HFE 1 AQloAIN EA S, Al
oz o A Adatel & EAE=
AL HHoR 3t o5 Hd T+ Iy
Aol FHeA zlolE dAgste d o] o
BAS dgwe Ruih ot e EA

(Voxel-based morphometry: VBM)(Ashburner &
Friston, 2000; Mechelli,
Ashburner, 2005)% A}g38lcth VBME ¥ A
Aol 27 HA9 =4 FZA FI(local tissue
volumee] Fole AR oz Psetn, =
3 g3 S EEREREE
AolE IA BHlocalization)dh=H]  R1ZFSHHE=
Aol lel, A%t 100] Wk hekd A
ATEokel, &%, Az, Fo HA7%)NA
A% AAAst T el Feja Wiy

Price, Friston, &

L
Te HH9

el BAS Hel7] A WHECE AHEH
31 U THKCarlson, et al., 2012; Dolk, Liepelt,
2012; Gilaie-Dotan,
Kanai, & Rees, 2011; Sakai, et al., 2012). ©] ®}
HEZo Fmaoe] Huyl Aldoeg & o9
Q55 1 Gl T)5e] S Aolzhe 7]
g wmez ool dg o,
}7KHGaser & Schlaug, 20034} EAA]-HA}
200009 o] 574 Fopell A
gl HAES SN

oAl AEAd ddE T 499 724
ks

Villringer, Prinz, & Ragert,

(Maguire, et al.,

[ A=

2 7239}
Gre AT sue 2ds el o
gl ‘3591 =¥ (probabilistic contingency)’ <
7}7 &5 34| (Knowlton, Mangels, & Squire,
1996; Poldrack, Prabhakaran, Seger,
1999E F=we] ZAZ SR 8 F(stimulus-
response learning) Q0 &2 Al&-3}= 74 gko]

T I

o Ao ta| 54 wgel 0% FEi

& Gabrieli,

Pusew AFIAY, el 2 AP
ewgon UFtE BEH HEUS AES
=, ole Q7 & 1AFe AL A
%719 A Al(declarative memory system)S A}-g-
& 72 AR dAlste AAE A
S5 Alolth. wep S= aEst A7
719 A Al(procedural memory system)e] -

Q nale] G537k wile maHh
(Knowlton, et al, 1996; O'Doherty, et al., 2004;
Poldrack, et al, 1999; Seger & Cincotta, 2005).

Aztel &I mHUSNE 54 Ao
el 54 gkl nEAY, 5 AZue
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sh=dE|EtelAl X S =

o 1%
o] A A=
o I =uo]

e
A9 H QurAold.

AFangd 1Y P
s

S=HFA(fixed contingency)e

rB

oX

)
)
=
N
=

(fixed contingency)S 7}A| 1L AA|HTHA A
o A ol S 2ERE T
ME71Y AAZE SRAFS G~
Aoz #AqE Jhed=

g 71944 ]9] of ol 7HRIAkel 7} 9

e o o

Jsé N )y 1
oﬁ
rg
o
>
_>,i

s}
% H(Foerde, Race, Verfaellie, & Shohamy,
2013). B AF3E= 5}@7‘4 S+ (deterministic
learning) A & Al-&-3te], 85 S Ap=-8kg
o olo] 1A FHAE 7L FolA= I
= AR FoE5 7leola AE71Y A
£ &5t A=-ukge] dds AARIET

7hs/do] WeliA] REE SHYiTh webA
7] g2 719 AAC oEste Al A=
zZolE #FEL £ Jd=F uckeisith Wy
ol T Al EAlst= HAAN A=A T
Aztol7} itk 17 s=mdks Ao
Hole g5 W J3F= v + U= A
oltt. &, SRAYS TFole HHY 5
(acquisition) &4 FH = AA T SRATHY
9] AZ(retrieval) TEY H=7F 27t O E
719 AAle] d3Fe 59 T F dn

association learning)fl] Z7] Z& A Aol|A] &
o %5 BENT UBE 492 &
ot 01% "Hiﬂ] AAEE 2=, a2l ol
Oﬂ A e = 345““(78 Ee

olehs AVe A
qo g AHuk2S X
, learning rate) 2 =73}t
utel 5 A
@ wge 93 Fleked,
© Az AA ol
(A2
9 (attention), A|Z}A}=3} Wk-S-
],L§RSR mapping)l] tet E P, 1
ol& gk SR A=t A% AHT
o A8, agm d Age w=

oLl T A9 BTE Al
Shshift) 3t F&WHHE A7) EI_%]')T/]'@ ol
[,

=
o 4%
Aoty =4, A 2 FFol ¥t F
© o

fo =2
et
i
o[o
ot
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[
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fe du
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ol

)
offt Yo
Norg =
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iin)
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3
A oo 2 o2 ot ol

1= Ho

H
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¢
e
ol
rir
olr

Jm
_O‘L
32
T
et
=
fu
Mo
_>‘i

1o
~N
==
e
o 2L
[¢]
_4

E
S zﬂ'(set) = I %é‘]—j_
&)

A AN B A

Holxz FYECU|E, memory rato)s 73}
Atk ole T F SRAFTS Loz
Faglshe AFS AMSAY, EE o4 SR
A HE&S dsdez dEshe Tl
= IRIGSE AA T Eel 9 /Y
Aolgt 7Hged 4= 7] wjEolth whd A4
Tz AHE AFshe FHde HaY
AAE B oldel eEstAd SRAF e =
Adte] F7 2=l tiste] AsH o=
HHgRe] WEEAE 7He8 S sl B
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R3] - Z2F / L= stEsH9| JHRIRteL Fif 3UHA 2| H@EfREM AT

Stk et o AEA WedEel Aisd A A=w AxsolE A T 7x
7 ARAE AGAAE SRS Aol ¢B F o] A<l AAe Belpthn Leiq
8l (habit learning) 0 2 o|HE HA=2 FE3F W= =5<(Bichenbaum, 2000; Squire, 1992)2]
RS 53 FoFovedearning)ZHg o] B st i 7ls Aolrt 53] 7| ER wHe] U
TKYin & Knowlton, 2006). ©|& A A}=3}= wF M S d=8 4+ Yok
SAER WE ARSIl #EET. Iy = AT o2g 7lsAtel7t 5 999
SRADGE §5T F T8 g9 wE FuE 79 #do] JeAE EobEr] 4
BPe oA B2 B AT 2L F dAel sho], =y o] 3 F2A SE A Eden)
Me 494 Ad Foll= S dEs] el o 5 E843% A9 d=e] a7HE 7
M A Al 24 AsH Q) jEQl o ZaAde] JNQlAtelt HHHE T e
Zo] oiel, AeZldAAl] A% L5yl A Aols AletwAl @ ATolth g
o QZo] ARHAE 7HeAdol ok weEkd - o] JHQl Afolel FwA o] st
L3Pl @Adolu dEelete FEAR I Aol FH oS Hole M d9= TAHA
& ok} AHEARETL S 1) Aolel o2 BAERen], 1 23t o F Sugol
g A & A A= AT 57 g AR & 5 4174 A (neural substrates)
T 02 Aotk F AA F SRUE AF I A S stk
59 zole AMe7ld AAS A4 FaH
Apol2 #EE oz d&% 4 S Aotk I

ok AF3 w4 3l (caudate nucleus)Delgado,
Locke, Stenger, & Fiez, 2003; Elliott, Newman, AISZIIX} 7Fdoistmo] Ajst =<1 thshAy
Longe, & William Deakin, 2004; ODoherty, et — 22W(d 47/o] 184, Hit AH=224)0] A&
d, 000209 E oF # FuAs) BAY o AN 2E e A9 A4 A
AtdEM S AATY GHoloyd, et al, 2004 FefFol Mo NWstgm, 4 T8 F 24
Ullsperger & von Cramon, 2003)9] 7]5olut o Fyp] ooz #A| 8 F 53 By
7%, A4719, && AL, 22 Fo9  FE& AFusith ol ATl ALEEE 4
A%3 e T A9 FE AShish  AARADpooos BE AR F43)
level function)o]] TJsl= HAAFH(prefrontal  MRIAFES] FHES Tstgon AAAFHA
cortex)¥ 4 % A (parietal cortex)(Boettiger &AM LI|IRB)2] A& AH FA=UTH
D'Esposito, 2005; Brovelli, Laksiri, Nazarian,
Meunier, & Boussaoud, 2008; Wise & Murray, X2 L &x| Fowl &A= 93 A2
20000 2 Al9A 715 Aolrp e & 252 F 20709 Fof Luplael A2 4
9 B84 dF= VA F UL Aotk A EPeR Jof gyl F WIS 9]
agn B AFMAE 3" S 2 e L RS ISES B& X, YE A B2
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stEAlR|stEA| K| Y ME

oM AU Bge] FoHl N Pu
2 ATEe duaAeae V1SS 48
A fstel A% =3O AARTE Al

AE delstel AYEAH ol5= +500

o =2 =

. Awkgke] A¥hI ovkEFHA £4 =
5009 GHeke] YEymEwlo g AAE AT

“+500°01u 5000 FAIE AE 9ol HA A
A EE R PR ERE e
oF % e Axsads A9 B 4
3 AN golAEe WERE $UE 9
g AZEY O] E-prime(version 1.1, Psychology
Software Tools, Inc., Pittsburgh, PA)S A}-8-3}%]
a1, IFIS/SA system(Integrated Functional Imaging
System, MRI Devices, Inc., Gainesville, FL)S %3}
o] MRI scanner W52 LCD RUYE] o] A}=o]
AAE s FeE FEe] HERSAAE Fal

Aejg w3t 2 WAz Ud ARE

Al 2 479 FEAEE MRATH
712, 20100 & MRI 270y QrollA] Sh<5aiA]
7 FREe T G5EAT 2 Sl
Eo7bA B BAE AAE] A, Y
Ao AFFAE 2 wellA AAjste] AL
Aol ¥k-&3} ml=wo] fubyg fio e ¢
s A8 4+ A Stk Hedzke 7%
A9 olaiEet Y THS AFABES B3
et Fof £ FAE S Y
A7t B F nEdE e GS P53t
Atk F7EAECA Ao Holrg o]
= ISP Ba A BAyAEY AT
F7F HUzz wAY 98 F olvke A

R

tlo dlo

PP FFHAE YA A A )
& BATAA AR o] FojA] Utk ShF
Ao 75 gohle] Ahgiho] AREE Y ow
el AEYel AAEAT e TA
AZFAE Dupyho] ~380] AAHE 1.5%
B Aol 0 2E9] ME F e v=

S SIES a7tk @RS A
O 05% &< SAIAC+H)SEC] AAE +
of Wkl H/ew ofFo] upEtr FHA o]
E(+5009)0lu £4-5009)S UeRlE A7t
A s=wl g ARt 7 gz s
o] whgo] Aoz QgHoR Axo] A
dE Bo, Lol e A% MEC] FHo
2 AR oA v, 7Rt 8 @ARbF

el 95 wETSS o

T e BAFAA AN DT B
QA E O, U AlAAFC® AHES3
o e Be @A ASel AXd W g
Aol Lol 2 e 2 ot A¢A
AAE mge] fAo] wet 2 e § uke
18 e o7Ede dsae g
FATA NN E o] G of ok F-asHA
D =W/l FAAG0 o 50 H][E)L
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ZI%|

(e LY

ol

|- Zex / med

ol

ree | JHeIxtet T 2[HE 2] HElEA o

2 ANEHAT Aol Z7EAtell Al A 2A
o ¥hE Fof| AAEH = FEwEG/AE)Y
5 (randomness) S FAI I TE F =1 A=
o] Azl F gl FAIH(C+)e] AAEE
A3 7 ZHA(inter-trial interval; ITIS HF 9%
HA 1z, U 2722 7PHEAC] dol2 A
Al e, old ZPHA ITIE MRl £49]
ATEAE S Fol7] g 71e3
Al F7AATY T Al AR AR

F g ke Aapdel B4 gEe @

AAIAL,

of

PEAFE T 499 7R FAHE] 3
YA B16A12), AAAGEA ), 1]
L A ZARA6A o] AR A ) (pseudo-
random)TA 2 A A E] 0], 22 z}=o] A A
AlEe At Jles stk 3]7]eit A3
AldgolA 47]e] eMAS S dthe] AlE
A AAERH, 2 2= Folxl 37] W
oA 43] ¥k AAHE St gFHATY &
3719 A== 20709 Al F 4709 AlE
&AM e s a2 37]dA - e A
& 2A7F ofde AA 7|3 WA 37
o] 5= AFIADA oln] gt
ghllo] AAEHAT Z ol 7|9 F;
8ol th 37| Fol A EE AlPe=, o
Ao g5 Wes AR g whes A
aF=HAT 72+ 7] A" A
dupll & At Addstete] A&
7b A2 EE A=A o, A GAE
Ae 719859 e A wiAsk]
st 47le] BES BE 7)o T
ARgSkaL, )7|miet 43]4] WHEA|AI(E 1649
13]71)sk3i et

o £ 1o

oo 4%

& Aol

WAl el BB G E,
AQABe] BB 710lE, T2)T Az
Ge] Fage Bl Alelel 42719
S & o) #7] 2t o
AN E Bt
A9 A
S48 AN

S 2N 3, g5Ae T A9 2 A
53 WSAE Mawsh) da SRR «
gsisich
2 G553 g AT HEET WA
2 Hlwsiith 24, 7 3)7] diol A=
S-RAE o] o] FoA 1 9Y&S HE3)
SRR %‘%ﬂ sbgA|Zke] Ta) ke XM

PE B202 e W

7 (paired t-test, two-tailed)S

- (repeated-measures one-way ANOVA)
A7t AN AR, AAADH A9
%2 st Slzte] 4

&I Hb2AI ] 3 AFTAEA(correlation
analysis)& 212t 5e) 5%

39 F24 MR GAE
Tl-weighted 3D FEF (fast-field echo) sequence=
Ue WMEE Abgstel AYALEAL 3T
MRIZZHU(3.0T, Intera Achieva; Philips Medical
Netherlands)ol| A/ & E 5 1t}
8ms, TE(Echo time) =

ms, Flip angle = 8°, FOV(field of view) = 240 x
240 mm’, 480x480x360, Voxel
size= 0.5x0.5x0.5mm’. MRYAFQ] A &4

analysis)¥} S A2 Matlab

Systems, the

TR(repetition time) =

Matrix size=

(preprocessing
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srARISEIA]  OIX U ME

il
ol

7.13(Mathworks, USA)|A F&3+ SPMS8

(Statistical ~ Parametric ~Mapping;  Wellcome
Department of Cognitive Neurology, London, UK)
3} DARTEL toolboxS Alg-3le] ‘HA3d F
9 A-7]d ] EX(optimized Voxel-Based
Morphometry; C. D. Good, et al., 2001)& 2} ol
utel o] FolXith VBMEAS MR 72 9%
doleel A Fue ANA ol E AAT F
Ty ZA9 F4A FAdocal composition)%
Tote WAHoR, & dFdAe HSHew
ozl s grdel 7 F-9]voxe) A
717} A B9 volume s YEMES &4
At

VBMEA Sl A 7H7]¢1e] MRIGAel thgh A
A A2l 2 (preprocessing)> Tho] AR ©]
FolHth. AA, EFF7Mstandard space) O F2
7 SH(coregistration)dH= o] HEBEE =o]7]
At BE QY] F2 G And-+
@ AAGPC lineo] FAol oA sH9e
25 249 43 27 F3d
fﬂ‘ﬂ%‘:l(gray matter: GM),
WM) Z18]3l = A(cerebrospinal fluid)Z H-3+s}
of 27 §9Y 4L AL B, ¥
gd A g WS EEFHstandard
ICBM GM/WM template) 2.2 12}2 FIF g4f
BKspatial normalization)3FSA T AlA,
RE Wiael B AaE Hug
DARTEL' 25l 92 4oz e -
T-EAA E—?f%{study-speciﬁc ternplate)’% 4
ek A, AA DAl e 7 )
o M e P A58 ZEH
33 Batstele 22k 3 Aatstete A=
sttt HHQlel A gAdel thEt 2

W 2] (white matter:

i
re
y

O:
ox 2 wo 1o

!

of
>

e

=

A F0 AFANYQ@T-ERH mEBRO
2y Al dojzl okFH|tF 3 E 2 (acobian
deerminanty & 1Q1e] W7 Al Fake
H Z(modulation) g & a8ttt ol W
zage 27 9 FuE FAANA 54
of % B3 B4R £3HuE 7 Foa
Fol Wdele Aol wven A%
] F-SH]|Gsignal to noise ratio)s F°]7] 93|
A 10mme] ¥EX] Z(full width half maximum)2]
7FeA Qb A (gaussian  kernel) S FFH A &
(convolution)d}e]  F7F & T Sl(spatial smoothing)

2 Saa A% 4B A Hua 99

M It 7Y EGSSNS Hit SHGE

(723%)°l Hlste] fFefmlatA wkont, «21)
= 454, p < .001), FAFFOC0BET}=
naHA =9kt}, /21) = 3.88, p < .001. °|&

T o] 3]7]e] i SRAe] o
gt 71990] o= A& fAHL U5S UER
o} A A o] HHg-AI7H859.87ms)E XA
o] w2 7H824.97ms)ol| BlEte]  f-olm|EHAl
o}, «21) = -241, p < .05. LY}
StEHA Sl T Al AR Y] HEgE
®4.87%)°l Hlal FrelmatA H@ekaeen =
-3.80, p < .001), RA|Z}A8)<]
671.71ms)Et} o =gHrh:(21) = -11.76, p <
001). =4, gFEol g vk el FH 7
7} sojn|skdY), FG3, 63) = 19.11, p < .001.
HE 12 ZIgA ol A wkEe] wE Hi P
I WRSAIZS A A A A o] it

fnj
i
32

uhgA|ZE
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erE A AT
YAy
2| AA] Y 2| ZkA| 8
Ll 2d 3H 49
) 54.26 69.32 71.32 76.42 58.52 84.87
AEE
(2.11) (2.75) (2.75) (2.29) (10.31) (12.2)
HAa 37.50 37.50 43.75 50.00 37.50 45.31
Edhal 68.75 87.50 87.50 93.75 81.25 98.43
846.16 834.63 824.26 794.81 859.87 671.71
wH3A| 7t
(24.22) (17.05) (15.88) (18.99) (89.09) (101)

ol AL Berol o TS S vath. T dgom U] @3
AR

=
AePA|gge] o kel A ® HEE- Q919 (superior parietal region)©] W% It}

EAA 78 (marginally significant)S 2613 AF

ShE WA %‘Wﬂ ‘/}E‘rﬂbl ‘ﬂﬁ}. W vBMZER

AR G5EF 4BE B

=
e
Q. sua walel A Mol A

5 gFE9 %ﬂtﬂ?ﬁ%ﬁl, 01% /\]7% ¢ 9
ol ek F5 MF W Fol AAHE 7 o] FuEd IFE MAEIE EotE)
Hol| theh W APoz AzF wkge]  Sjete] dAl-H A BMe & A I3
Fol FAAoz o)FofFeE ekt delA oA f;}%%aﬂr T F3 4] 3
3 7+ g719] 4w wbRE Al gpE 9d Rl fofn| g Fduncorrected p <
764%%2 ol @ 3710 grellol & 47] 000 Hole T G & 20 AN
o]Fol7 & HME F Hox 379 sk A 2l qL5EY FA AR Ho
Chh:

I

o
me
o Ay

fr 22 & oy ox O du v 4R o

TG 3wz HEujzl Z )

t}h, FG, 63) = 261, p = 06 AR, 719837 3 37 ol z+ Adto] 49 wEI=
58 e Fonle AHr20) = -10, n) T B2 7o AgoA Hukg-g HdEst=
of glet, ole F AT A 1o =3 o] AU Ynigith 3ud Fuje} g
AE AAETE ZPAGR AAA e vk B A e BF AFY JYoiA &
AIZE 2ol freful gt AdT20) = 50, p < .05 HATh FAFYG B oJetd, FFHE D
< TAs o, ole A FA FPellA o "olixdusten©] ZH7HQIS] Fwid R3]
9 &5t A= Jgr | 9L wed3itgtn & st5EY B2 Q0 = 059, p < 0.01, 7L
T U g1 b FmE B A 2, 719E20)
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0.12, ns)Z} A|ZtA|go] 3 E(20) =



x g BA

T-Value'

Cluster Size

_‘:’:_
A4 A
45 4739

(Left superior parietal lobe)
2 3

32 2408

(Left precentral gyrus)

$2 s

(Right superior frontal gyrus)
SRR RIS

(Left inferior frontal gyrus, opercular part)

44

21

42

57

57

49

25

4.09

4.70

4.44

4.41

44

139

76

17

t uncorrected p < 0.001 at voxel level

* B A2 x 2 x 2 mme]

] 9o BA

MNI Coordinate’

y

T-Value'

Cluster Size

R M R

92 ¥ 454 99
(Right ventral precentral gyrus)
92 52 g}

(Right posterior hippocampus)
34 4%

EENEF L

(Left medial frontal gyrus/SMA)
3% 44 99

(Left precentral gyrus)

2% 5% 99

(Left inferior temporal gyrus)
2 2]

(Left cerebelum, Crusl)

20

52

33

-8

-17

6

-12

36

61

69

-21

4.06

5.43

4.06

4.05

4.02

143

20

137

70

70

33

¥ uncorrected p < 0.001 at voxel level

* Bul A2 x 2 x 2 mm)e]
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2001; Wolpert, Goodbody, & Husain,

1998). Bunge, Hazeltine, Scanlon, Rosen &
Gabrieli(2002) & ¥ @A A& ZhA 9}
AR A= oS B Add =Y
& HE ¥heg 2 78hs WHe1HA A Eriksen
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S7FE 20A BFE R 23 S
= Basiith olge Adde AFHdel &
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Individual differences in feedback learning and

regional gray matter volume

Jinhee Kim Eunjoo Kang

Department of Psychology, Kangwon National University

Successful feedback learning relies on the individual's ability to consistently adjust behavior, based on
repeated stimulus-response-outcome experiences, and ability to retrieve previously learned information from
memory. The present study investigated the neuroanatomical bases of individual differences underlying two
types of performance, acquisition and memory, during feedback based S-R learning, using voxel-based
morphometry (VBM). Whole-brain structural magnetic resonance imaging (MRI, 3T) scans were obtained
from healthy young subjects (N = 22: M/F = 4/18). Multiple regression analysis revealed that individual
differences in learning rate were positively correlated with gray matter volume of the left superior parietal
region, indicating that efficiency in acquisition may be associated with attentional control. The individual
differences in memory rate were positively correlated with volume of the right posterior hippocampal
region, which is known to be involved in formation of long-term memory. These results demonstrate a

double dissociation between learning-acquisition and memory-performance.

Key words : feedback based learning, memory, attention, VBM, parietal lobe, hippocampus, individual difference
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