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2|7 E*] o] tH(Mobini, Pearce, Grant & Yeomans,
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d
¥ Feje] & ox AEL LherdrkEoy,
Harvey, Mltropoulou, New, Silverman & Siever,
2000). ]9} o], FE/dL DSM-Ael| AAlH
o8] AA A= A 7]|Zd AHAo =
A==l U, 7ek & Fse 7=
; o] glom, 94 Ao
qge s Fad,

b}t Moeller,

Dougherty, Schmitz & Swann, 2001).
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Z Wgste A, 2, Peol g FAH A<
Ayt thste] RIFHGol HaHE A, AA
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FoFalthMoeller et al, 2001). =, ZE24
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Barratt,
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ro, of
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o
2 of] fﬁl} R azar
HOlth(Barratt, 1985, 1994; de Wit & Richards,

2004; Flory et al, 2006; Reynolds, Ortengren,
Richards & de Wit, 2006; Sonuga-Barke, 2002;
Swann, Bjork, Moeller & Dougherty, 2002;
Whiteside & Lynam, 2003). ZZFAol] lojA 7|

QIz7} &3 (Depue & Collins, 1999; Gray,
1987; Revelle, 1997), o= Ao} 712 =+

T M2F F7 TY 44 8953 Uy
o] e Ao U A thDepue & Collins,
1999; Pickering & Gray, 2001; Revelle, 1997;
Zuckerman & Kuhlman, 2000).
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gl Fol FLetr] vl Al ofd
£°] AThEvenden, 1999). 53], FE4 &
Zre Aol 243} BAste] F8
@ 97 FAolAR a8 ut wA e
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= 9\)\ (Milligan & Waller, 2002).
Barkley(1997)& B4 #Hst] FA =4
o] Aol o A olYe
Fgel A vl 7L o mlE AR
e A whgg dAshe 8 Aa,

Ez% ;(]zﬂ:x% sg% %cd— ;g/ﬂ /\FEHE ! o],__

#a, b A=A

[o

see 7,
Selolop & F71sh 214
9% A9 o @o| ozde 5o BAS

doz oz et A

0 54 A 4% Fdol A

2, A4
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S, AT 3 7 Q| (Event-related  brain
potential: ERP) T‘:— Y 75y AFA R AAY]
o o, FE4E AT AB FL A
A A Zﬂx]i a2 gt oddball HF

A BE AT delel WeE e FU
Uerbe E eyt 2EH0 3E &
A Aol BAH AoZ Ay 9 thMoeller
et al., 2001).

BN AFE Asdol 254 54E By
3t ERP 17} De Pascalis®} Strippoli, Riccardi
2 Vergari2004)ol] o 4=3§€ ®} Qdt} o]
& A7 oddball MRS ALESS @Al
AAge] A NS QAT 1 2,
3840 Be NYIEE B4 Re 7
ARG TAY 998 TR G
#2 %A gA BE AT 0 P W
sokom, ol FAE A dgelM p3 3t
57](latency)7} =510k HHE Aol F2A HGA

g0l

I =
e ARl B3 A%o]
Busl gadsonz, GTAES 35
| we AgEel ¥A 34 A3 2 W
A% ow 2RS W3t $540] B A
! Je A AN Ao g
@ 5 g 3 Aol gAY, olF
AQe WEsHon  FYSHAAKHofmn,
20 2

o?i

1990, Wickens, 1984), 4173 432]sH4
25F 7] wEQl Aoz HQItKPolich & Kok,
1995).

I3 De Pascalis 5(2004)2] A= HEA
0] oddball HFOFS A} gElmE BF 2} 2}
xE ASH Fds] wiel, 4
A ER A=Y E80] o= A ool #
ohe @ol Utk Eak AFA ASE A
A ASo] oy ZAlol7] wiiel AlZh A=

Y
o E
] —:—,/‘é O]

S / Gilgele] M A=c22E SYUE ERP 242 S5dof HHd

&8 325 oddball HetS ARESE FEA
AXA EHE Loz )k 32
oddball HFQFe- HEZ Q] oddball ®otol| A A4
Moz B A7 £F Aol ANAE 5
obe] A AAo 2 de AF=(deviant dlstracter)g

Adste Aol %, o Al Bkl Al &

)

i e
EE AF, 2e TR AFe2A Ao
= 2B AXEHE 5% AS, a8 5%
A3 pe MER ANDE g ge
Aze 9 AFow PHE

325 oddball MWRFIM fEE 9l
ERP QA 2A] ‘N2/ novelty P3 complex’7} )
THCampanella, Gaspard, Debatisse, Bruyer,

Crommelinck & Guerit, 2002). N2& A= A|A|
T 200ms Fro UedE & A9 HE &
22, QeAF YAE Wdee W,
novelty P30 A= A|Al £ 300~400ms ©f
Ebe o A9 BARA, AR WE
Sof ol%el Fdob BSE Flek: Az

#dd Ao®  HOITKFriedman, Cycowicz &
Gaeta, 2001).

&7 DSMA4dl AAJE o P Aol
oA AxlHor AdgHo 3, 78 HE
Al Eel 7eol® FEH e 2E] 9o
BR, 3849 542 Hgd tYste 3
- F83 dejth. a2y FEdel uigt

) FHZY AFE] o3FH, noveley P39t 7]%
oddball ¥etallA Yehde dE Ap=o tigh
FE 999 2Astet BdEE P 84E

aHA 9l

(Demiralp, Ademoglu, Istefanopulos, Basar-Eroglu &

Basar, 2001; Simons, Graham, Miles & Chen, 2001).
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AR SHE Wele e T AT 74
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AZS AFEEE oddball WM EdiM FBA
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7b Ao, 49 At dedta X A

J3 BF AT AT 540 $Ls]
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£ egol Uk E=3 dol AFe] AEHY

onz, 2749 NE dosl] urke ©

olo] oulE AT sl= QA AHzlrp LAE
U A& 7HIt
ayBez B AP FA Al Azt AL

&8 375 oddball WS ARG FE/d 9
AR EAS dotEuzt F} 37 oddball
Wetddle 7129 #F A= 5% A= F
7hsto] & Ap=o] ARIEZ] v, 71thst
A ge AR 92 A5 YEHE W =
FHor FoHE FAol she Al B
3 Akt & 4 sk #7147}
sk e /\Hi—r Z}=o] L} qu;ﬂoi

2 gAsa o1oﬂ de EHE de e 4
Eol %] o] F8F A o] hCarreric,

Hinojosa, Martin-Loeches, Mercado & Tapia, 2004;
Campanella et al., 2002; Friedman et al., 2001).
E3] Delplanque} Silvert, Hot & Sequeira(2005)
UG Lo B A A= &
S A A= F2le] oS vy &
H40z e, 28 29 A4 S
dlshe A7k wed, o8 34 9lg
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S 2A AHS HY ZAo|m(Moeller et al.,
2001; Harmon-Jones, Barratt & Wigg, 1997; De
Pascalis et al., 2004), AA ZA& d93= A
F9 Qe Al AEs 1 2 Aoln
(Franken, Nijs & Strien, 2005; Rodriguez-Fornells,
Lorenzo-Seva & Andrés-Pueyo, 2002). ©|2|3} &=
3 B 54 ATl At Al 2l
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TEE BE A Fojd AAES = Aoz
71N A thLemke, Fischer, Wendorff, Fritzer, Rupp
& Tetzlaff, 2005).
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Barratt %54 7 Al(Barratt Impulsiveness Scale:
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2 AT AN FFA A Barrat
Impulsiveness Scale(BIS: Barratt, 1959)2] 113-<
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FAE FeAH02E), %5 FFH10ED
9 Qlx] FFABEe] Stk FAE F54
A7t wod vl AgS A$= Ay A
F8A] o AFEA Asle gk,
A& A Fsr] Ao kS WA yzee
7Ago] At % FEA H4UF oW E
Hak Alg glo] V& Ue dE 45 A
w5 A7 glo] AlFslAL, g 7R o]
LU & Ao T2 dof| AFats Adko] 9
th QA FBAH MU 2o g A4
E 1 A8l AS FolsA ¥oH, 3

1A BEAE Bgow aAo] A WA
Az A%

UL AT 9 3 B RAE A

oddball HWoFe ¥FE A= E¥ 2= dg

S / vlaelel IN RFORLH RUE ERP 242 SSA0| BRI

ASEE AZE A= Al 7 24, F
6oo7e] A=oz Pt ®E AL 7
Fetael =dom 4803 AlAd: HE A
& BFE AFY FARAT 2717F e A
o R 603 AR I A5 5E A4
olvf £F A= SA<] g thEn 5
12l AF5 o2 603] AAIETE oddall Wbk
6ol E5or W, 47 852 80
el B A=, 1070e) F3E A=, 10709 o

ofr

L

2

g 2= E 1007 AAFoZ o] Fojxith u)
H2o] &g unjt}, e FAo| ootk
7t B2 o] =2 FAdes A E

e AZo] et Weekn A2 2E novelry
P3E A7) dlelAl, delmrt v HE/E
= A2 @RS 599 HKayama &

Polich, 1998). &, 7} B2dx EF A=L &

W2, A2, A Al AR 718
=9 o il AN, 2R A3 &

= AFHT 277} 5% At

co7le] A=
Picture system(IAPS: Lang, Ohman & Vaitl, 1988)
M Adsteltt. 307he] A& 4 FA7L
(negative valence)®} Z}A] $*F(arousal)®] X ¥
Z(normative rating)?] & A}=S AME-SIY AL,
Al s07he] A= Sl A wlg- o
& RS vehie A% AHsATh A

Ao yge @Al A2y FAH A=

A= International  Affective
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N
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— o 15
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X
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g rEEs AdedY. £¢ v g
A ez, A% A A
a9 F9e WAk mRe gAe
Agc A dusge 4 %
FEgete] oF 507 A= A9 EATh

3= Grass model 125 A}&-3le] 7] =38}
. 5o2 =¥ AS5E TAEE AA
10204 Ao 273k, F3]¢] 14709] G HGEe,
Cz, Pz, Oz, F3, F4, C3, C4, P3, P4, Ol, O2,
T3, T4l F-2ech F7xes Q2%
4 9 smmoltlel BFg el £ ¥
° 2 EOGE &% 3t

ok A} A8 R B9 Lo
o= 01~30Hz )¢ PEFYS AF I 250H,
XA vEg2 dEH o2 =339 th Reference
E @A AES, Gounde o|n}E AHE3}
o] ImpedenceE 10kQ ©|3lZ2 A}ttt
Al FollA Fgom e AFo] +100ME
2t Al A A ALttt AR
e Age A= AN
1000ms(-1001 4 900ms) 2. T-7+E pro] A&
F, 10094 0ms FEA Z1AT wE 8t
fom, exgloA His Tt

S

&
O

=)

=

J

b

o,
o
_I}ML

Of

i,
e
o
AN XN fo o [
to > (r d Z 2 BB o X

T
2
>

o 2

&

o
o

e 7IEL

A
1

NI=S

A

Wgte] EMe|= EEGLAB  v4.515(Delorme,
20045 ARESIATE HE3E runicam  algorithmSr
AL3sle] =9 A7 v‘i—@(lndependent Component

Analysis: ICA) AatS AAs1 1, B2l

ICA Ay ZAs w35 THDebener,
Makeig, Delorme & Engel, 2005; Makeig,
Debener, Onton & Delorme, 2004; Makeig,

Westerfield, Jung, Enghoff, Townsend, Courchesne
et al., 2002).

Q&9 Wske AFEY sHerlse) A
AERom, vl 7 AS 2EE A=, =

E A g3A0 4 A=, FAZ 0 I
A= gk AP AYE 2R Hit

sttt

7122l P39 thgt Aol ZADBI] novelty
P3= YA AF3 AU 4g A5l
et Hats Fdk AN, A5 AA o]
F 250ms} 400ms Apolel A 71 e FHI
Rhon Addan. nE AT AN %
200ms ©]FH-E novelty P37} 27| A7A 2
Atelo| A 7HE v 39 FHem Ao
3Fth HA A (peak detection) HHE S AR
sl 994 2 2449 2T A3 v
N2, novelty P3 ERP 849 4 ZZE 2 HA
HEZ1E ARFSa, R A= e e
novelty P39 o 2
ks,

RS N2 ¥ novelty P39]
e AAEgh 28 5E A 3 99
A=3 F4 AF 20 Z2t tiste] 40 A

= YX|(Fz, Cz, Pz, OnHE AAFE N2, novelty
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4 3
a5y Ade] mad, N2 3
AFel A =1 8

novelty P3
A= 9fAe] FaA7E S

Ao g froju|glom, F ERP 8429
dqre AHCE fofgt FRIN &
237 A

N2 Z1Ze] A, A A= 735l
A A 2HEY JZFo] ASkar1, 55)=
841, p<.0l), A= YA HZE Fz>C>0z>Pz
To® Z1Ze] A7)7F ZoATHEG, 53)=6.11,
p<001). novelty P3 1 Z2] AL 93 A= =

A9 5ol 4 A= 2dET A Fo] 3le

Z7o

J—L‘Ll

E 1. 5340 N2, novelty P3 ERP 24 7to| At
<9E A5 =1d> <FH A5 21>
ERat ERac
ERP 22 AT wAE g% Adx P 2& AT phy g% A
TN T84 FEA e T8H 84
Fz -01 26 07 Fz -03 10 -01
Cz -12 14 04 Cz -10 03 -03
N2 7% N2 7%
Pz -10 .09 -02 Pz -13 11 05
Oz .04 38" 14 Oz -01 34" .07
Fz 34" 24 16 Fz 35" 13 12
Cz 31" 18 .06 Cz 37% 15 .07
N N2 ZHE7] .
Pz 21 22 01 Pz 31 07 -05
Oz 18 29" 21 Oz 447 28 01
Fz 517 L2 -18 Fz -43"F -.08 -10
noveley P3  Cz =557 -21 =27 novelty P3  Cz -A4sTF -12 -14
A Pz 45T -8 25 Z2Z Pz - 457 -08 -.09
Oz -43%F L8 21 Oz -46™F -10 -17
Fz 15 14 02 Fz .10 -06 09
novelly P3 Cz 25 17 20 novelly P3  Cz 35 24 32
FE71 Pz 14 33 22 e Pz 28 14 15
Oz 26 .09 .09 Oz 457 19 12

F1. 7 p<0s, 7 p<.01, T p<.001

2 Bonferroni W7 Fo] EAACRE Fol3t gl

2. T ERP

Q A<

Rl b |
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HEQ, 59)=746, p<o0l), AT AR HH 9 2A JH J=UF 22> F ) ERP £
Pz>Ce>F>0r o8 ZEQ A7|7F Folx 4 7F] AHE T ag 20 AAFHS ok
ThFB, 53)=27.49, p<.001) (18 3 ). A oJatd, 9 A5 24 Bk N2

ERP 84 Fol|A], OzoAe] A& &5 F&
E54 AR AR Heletel Alnt At FA o] AUAT(50)=38, p<.01), Fz

AE71(1(50)=.34, p<.05)%} Cz ZAE7|((50)=.31,
T4 ok AAF H4eF ERP 84 e A p<05)E FAIE FEA 0z FEI|((50)=

3]
7F & 1ol AAEe] A, 384 AARE 29, p<09E +F FEAAY FEH Gl 3l

Fel o

o)

yul

<SR RAE =D Z23= B R=F =D Oz T=
5004
2 P
3 - £ '
ro N
4 - i
P o
> 8?
g 2
04 § 2507 d
2004 =469, p=001

i 55 AR S5

O3 2. AN SSMT YA 3 2N MHo| B2 ERP 24740 AEE

F3 FZ F4
— A=
—= U Ll O ™
c3 cz c4a
i “’x/\/\/\ W w\ "
P3 PZ P4
01 oz o2
i 400
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AT

9 2= 24 <9 novelty P3 ERP 24
oA, A A= -‘Hﬂ oM HNEL BT F
A" FE8% 4 Aol UAANSH(Fz
n50)=-51, p<.001; Cz: n50)=-.55, p<.001; Pz
n50)=-.45, p<.001; Oz: n(50)=-.43, p<.01), Pzo]

Aol REI)e £5 3547 A4 Aol 9)

ATHn50)=.33, p<.05). Boferroni WS AZl
Fo= 4 A= -?472] ol 2] novelty P3 ZZ

ol RAY FFA ke ol vA g
<= leF»li’iD‘r

4 AF 21 ¢ N2 ERP 84 F9
A, OzllA9] AZe 5 FE8% F4 3
Fo]l PP HH50)=.34, p<.05), 47] AL 9]
A e Aarle BF FAY S8 A
A Ado]l AATHEz #50=135, p<.05; Cz
n50)=37, p<.01; Pz n50)=31, p<.05; Oz

#50)=.44, p<.01). Boferroni WA S A7 Fox
OzollA 9] N2 27|k FAE F&d 3t
frolgh A4 A AU

78 A= 21 FRF] novelty P3 ERP 84
oA, 7 A5 AAAM e IELS BT
A8 TR T4 o] UATHEz #50)=
-43, p<.01; Cz: n(50)=-45, p<.001; Pz n(50)=
-45, p<.01; Oz n50)=-.46, p<.001). Cz F&7|
(n(50)=.35, p< 05)¢} Pz F-E7]((50)=45, p<.01)
T A8 FEAI FA gl dlen, P
o 41 €] ﬂiﬂL +E TEE A Aol
AATHH(50)=.33, p<.05). Z} ERP

ARl T % 47] A= f1A]

A9 novelty P3 Z1E RFe} FAE Z
Ztol froek A e fAENeH, Oz
A€l novelty P3 57|19k FAE FE4 3+
folet A A =3 fAEATh

2% 2o 3k novelty P3 X E 9 ApE

Boferroni 1% S

719 F&4 S8l A= el dds Tl
W FAE S84 P AE Fho] o P=
inis 05

P
o) %4 gl et

e 9

zHe d@delAuy F4%9
A= AHgEto] 3445 oddball TAIE
7]];415—],;(] ko HA

27h 3849 93

A5t
4= A
QAD}(N&&t(‘imen, Schrger, Karakas, Tervaniemi &
Paavilainen, 1993). T3l dg =] 77+ &
wo} JEe) EE AT Beld 54 By
e 7w Wl Jle e 2UAE Al
g o yepd o] A2 AsHoH
(Hansenne, Pinto, Scantamburlo, Renard, Reggers,
2003). Franken $(2005)°l <]slH
A7 Bud 224 Y% AAF A5 £54
Q1 A7} oddball SHITFAE AT W Leh}
= N2 AZ 7ho) 24 o] IRl FEA
7 N2 FE7)ohs #¥o] sl

B Aol Ade] oaw 18 2EA0
N2 Bl 3H Aol U Aow e
wth ol8dt A= Franken 5(2005)9] AT
9} dA|3kA| Y= AR, ol olviz 4
3 w4, a3 AHE B4 AAL
7h A2 el dske Aer Held, A
7} AEEr] Hoe Mz g2 2Us 4

ot Aow H. 3 FAY FB /‘oTJr

S e orr

H

Fuchs et al.,

E
4
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BU0F S / GilYele] M AFo22E FUE ERP 249 59| HHd

AEINS) el 24 AF 2AdAY e
Ui, 99 AT 2AdAE e esit
L oMe A FE A 2% wE 5
£ Akl f =7 AF AE o, 4
A A Be At $549 AHE A
7t AgHoR o Folina f3d 2 4

7129 ATFE] 9bH, novelty P3 71 Z&
AZe] Azgolt Aoa ee Awd
utebd AR, 2=l gk o 2del &
%‘% ‘i'l‘oé Q’W(De Pascalis & Speranza, 2000).
novelty P3&= -3¢ Gl o d9=
e ™ (Courchesne, Hillyard & Galambos, 1975;
Friedman et al., 2001), M 2% dEx}=9 Hr}
£ Wk 8lh(Escera, Alho, Winkler & Naatanen,
1998). =& A= "@Ale w5 {7 7]
TolH, Ao that Ao =923}t novelty
Pl PaE A2E AZe Wt 2AE
S YEhH, novelty P39 Z71= |28 A=
o tig #=g Fedo] FAEdeS YE
W tHKeage, Clark, Kohn, Clarke,
Williams et al., 2006; Ranganath & Rainer, 2003).
Az A7sd eldn 2EA0 ARe a1
A ke Agart Py QZo] Ae oz o
A 9l thBarratt, Stanford, Kent & Felthous,
1997, Gerstle, Mathias & Stanford, 1998; Justus,

Hermens,

Finn & Steinmetz, 2001; Mathias & Stanford,
1999).

B 7ol A3 elaw wAY FEHe
9% 2 34 A 2N novely B3 A
F0 A5 Rl dHEgle] fojg 74 g
& ugn = PAYE 3EAY] 2 A}
ge Aze Ao uEe o, Fpd F
A5 FA XetaL, A=5E fEHoR ALs
Al Rehs YERTh ol#gt Avke gl o

e p3s} T8t 71E AFEn 44
I & 5 ok
53, &

159 9oL st gxEAS o,
Aol 88 71E 7%
[e]

Escera, Huotilainen, (Virtanen, Jaaskelainen et al.,
1998; Deouell, 1998; Giard,
Perrin, Pernier & Bouchet, 1990). ¥ 1o Z
Bol olaiel, 8 AFe A, T4 9ol
4 FF 99 woe A% 9oy 39 9
dol M9l FEAT ERP 84 Zhe] 3ol
gz wol A% Aol tig 4 W
dre] AT Fde 7w FEHol dF=
nA F dee AT 5, 8]
< A AE Al e
A8l 7es EEete % g
o] rawoe] WAl whgohA] X
4 9 THDe Pascalis et al., 2004).
EY FAE FEEe T8 AS 2344,

Cosh 0z A2 RSN I} frola A

Bentin & Giard,

-
¢
4
ofy
o

4 49e Bt ogd 2nt FEHel
5o fuo] we Pt 2449 A g
=

A =gl p3 AEIE HYY De Pasclis =
(o0he] AT sk AABT ER N2
71 e v R, SEA0l e A
Al A AErb e AS U F9
He A9 Serb =HAARE, A A
7F =& A5 deide Ay 27 AA6]
A Uehdch

=137 [ = (e}
SHA, %5 %

L go/nogol} stop-task 2}

offt
ox,

#d 9duieE Ha7l QO KFranken et al,
2005), 2 AFoME &5 FAY AES
Hol& ERP 847} gI%lth o= ofri:

- 639 -



=

0>
n
Lo
Joi
al
0e
0z

o

£ 2 a7 B SYFE Bl 9g R
oz Holth =3l 7Yk e FMAE A+
Sofl tjg H wgo] PYERTE XA A
2 Ao 4¥e o ge Bo] 98T A
Rk 2AY 4 Ak

AnHog, B Ael A sldelA @
& BA A=l Ui FeF wkgo] T84, 5
g wel ARE ASAL, A5eA Fodln
AFA AAAAG, AL AR QA o
RS WA A Kske FAYA FF

o,
- o
i
ox
s

A e el o,
ﬁd%ﬂoi v &, w7
F4e g9 AT B FF
A9 AF A4 B9
4 54 9o ol A2
2 Sxmo] Befeki Aom B 5 ok

ARAQ Agslel ATl ek
A A% Fo 4% % 2

al

& At

)
ot
ofj
ol
oX,
2

2

S
2
x
e
S
10,

P e o Y oko_&oloj%—anir}u:tog

)

1B yo, oy

ki

L)

¥

lo

N

of

TR S

=

re
-
lo,
2
o,
k)

g,
oSt
X
re
-
o
ot
rlo

m
A

£
A Agd A 9

Mr R do

(principal component analysis: PCA)

M
\:1 >

%

o,
<

ZE(mean amplitude)
i} Agjo] esith £
g A= 24 x}%&
B AN ASE e A7
A 3540 Fel J&_L

MAE A7 ARE
H

-r—‘ m_w

re
[0 4 o o2 ox rz L

off
ot
Ir ﬂ

=2
>
j9

ﬂd
ofo
_?ﬂ

= o 3R (R ok oL 4N °

<)

o
-

4ol

—'L+
2
o

of

o 0T

lo
(0

i

=

JX&‘

ro
re ol
43
o
i %%

o,
o &

source localization HPH o]} fMRI

o] Fo3lth Franken 52005 FEAT =
U2 S Y (mismatch negativicy: MMN)S] #HH
AL ApsEn, 2EAo] B3] Fukrel T
Aol B2 Aoz A& U £ A7
Ae 39 A A b 2% 2 g8
e FolR o, vkt A A Shlaterality) 9} A
g £Ajo] dasitt
B4, AL ATE Qs}nﬂ ZEHL

oX,
0,
[e]
)
;&
Lv
v
2 L
o2
r {
fo Jm gL
LR hA i)

%

=

9% 4ol 2He
Mdoz I 9 2m(de Wit, Flory, Acheson,
McCloskey & Manuck, 2007), & o)A =
A a9 2913 ERP 247k

rﬁh
f1ofy
X0 i

5 M a1
oo ME o i ofy

Ll
>~
>

540 A3 AT £7
3 =29 39l 8 A7} Resi

Fg0l AT dFE
= AL 71& AFEoA 887 vKBuss &
1975; Evenden, 1999), 9] A3} #*
daoto] £ 5, 79 olF, 79 FF 59
A77F desta, FHE AL %i g, 53l
St gastoln oA 24 Hobe] AT}
g3t &0 Sstd, Qx| HA, P

Plomin,

iE o2

e}
-

$2E A4 977t Aedn
4

L pEAe A 249 a9 Ade
Z 5 4 9t} HZ Kalenscher®} Ohmann &
Gunturkun(2006)& 27| 249 /i3 dlo
e A7) A NE uid g ew A%
sta ol #HF ¥ A AFEE AT
w9tk A2 e Zn A

o{Nv N

29 =Exdo0w EFE ol =S o
Ak Kopp(1982)2 A7|12H 5] @7<
avel A48 dAs) Wk,

Wel #52 AdaAY W

- 640 -



=0t

= oLt A Ao,
dolut HF 9ok 22 A Y5

8l 942 A 9 THMoeller et al., 2001). <
E 59 de Bruijnl_’f}' Grootens, Verkes, Buchholz,
Hummelen & Hulstijn(2006)S 2% A3k
A AAR AR A=Y BF oF
7% (error-related  negativity: ERN)7} ST}
BIHAT w3 25T AR G A

A

-
yul

Jlm R :L

e A 9 Ao Aadel gid p3 AT
oM, AEA, 444, A9, T, ol

o,

T oY

(1998) + Fol o] A4 )zl B]Ehe]
F29b Cz A= F-910lA FeolsiAl P3e] z1Zo
Askom, B2 F9QoA FelstAl p3 57|17}
Aok Eugk vp glh £ Aol Az}
A S g golEe] A 8l Az &8
st7] skl el tigh wHE A8 8§

& A7t FA ol

o

o [

A, ABA, A, e ol 1998)
ATl

2~
A%, o= (1997). Barmare FF3 A
So17% IR E FAHoR

S / Gilgele] M A=c22E SYUE ERP 242 S5dof HHd

Sh=malE|EER]: 2dat, 16, 117-129.
Alho, K., Winkler, I., Escera, C., Huotilainen, M.,
Virtanen, J., Jaaskelainen, I. P., et al,

(1998).

frequency changes in the human auditory

>

Processing  of novel sounds and

cortex: magnetoencephalographic  recordings.
Psychophysiology. 35(2), 211 - 224.

American Psychiatric Association (1994). Diagnostic
and Statistical Manual of Mental Disorders (4th
ed.). Washington, DC: American Psychiatric
Association.

Barkley, R.A. (1997). Behavioral inhibition,

sustained attention, and executive functions:

Constructing a unifying theory of ADHD.

Psychological Bulletin. 121(1), 65-94.

(1959).

related to psychomotor efficiency. Perceptual

and Motor Skills. 9, 191-198.

E. S (198)).

Arousal and information processing. In J. T.

Izard (Ed.).

Barratt, E. Anxiety and impulsiveness

Barratt, Impulsiveness  subtraits:

Spence & C. E. Motivation,

137 - 46).

Amsterdam: Elsevier Science Publishers.

emotion  and  personality  (pp.
Barratt, E. S. (1994). Impulsiveness and aggression.
In Monahan, J., & Steadman, H. J. (Ed.)

Violence and mental disorder:  Developments in

risk  assesment  (pp.  61-79).  Chicago:
University of Chicago Press.
Barratt, E. S., Stanford, M. S., Kent, T. A, &

Felthous, A. (1997). Neuropsychological and

cognitive  psychophysiological ~substrates  of
impulsive aggression. Biological Psychiatry. 41
(10), 1045 - 1061.

Buss, A. H., & Plomin, R. (1975). A Temperament

Theory of Personality Development. Wiley, New

- 641 -



York.

Campanella, S., Gaspard, C., Debatisse, D., Bruyer,
R, Crommelinck, M., & Guerit, J. M.
(2002). Discrimination of emotional facial
expressions in a visual oddball task: an ERP
study. Biological Psychology. 59(3), 171-186.

Carretie, L., Hinojosa, J. A., Martin-Loeches, M.,
Mercado, F., & Tapia, M. (2004). Automatic

stimuli:  neural

Mapping.  22(4),

attention to  emotional

correlates.  Human — Brain
290-299.

Courchesne, E., Hillyard, S. A., & Galambos, R.
(1975). Stimulus novelty, task relevance and
the  visual man.

Clinical

evoked potential  in
Electroencephalography and
Neurophysiology, 39(2), 131-143.

d’ Acremont, M., & Van der Linden, M. (2007).

How is impulsivity related to depression in

adolescence?  Evidence from a  French
validation of the Cognitive Emotion
Regulation ~ Questionnaire.  Jowrnal — of

Adblescence. 30(2), 271-282.

Debener, S., Makeig, S., Delorme, A., & Engel, A.
K. (2005). What is novel in the novelty
oddball paradigm? Functional significance of
the novelty P3 event-related potential as
revealed by independent component analysis.
Brain  research  and  Cognitive  brain  research.
22(3), 309-321.

de Bruijn, E. R, Grootens, K. P., Verkes, R. J.,
Buchholz, V., J W, &
Hulstijn, W. (2006). Neural correlates of

Hummelen,

impulsive responding in borderline
personality  disorder: ERP  evidence  for
reduced action monitoring. Jouwrnal  of

Psychiatric Research. 40(5), 428-437.
Delplanque, S., Silvert, L., Hot, P., & Sequeira, H.

(2005). and P3b in

response to unpredictable emotional stimuli.

Biological psychology. 68(2), 107-120.

Event-related P3a

Demiralp, T., Ademoglu, A., Istefanopulos, Y.,
Basar-Eroglu, C., & Basar, E. (2001).
Wavelet  analysis  of  oddball ~ P300.
International Journal of Psychophysiology. 39(2-3),
221-227.

Deouell, L. Y. Bentin, S., & Giard, M. H.
(1998). Mismatch negativity in dichotic
listening:  evidence for  interhemispheric
differences  and ~ multiple  generators.

Psychophysiology. 35(4), 355 - 365.

De Pascalis, V., & Speranza, O. (2000). Personality
effects shifts
charged cues: ERP, behavioural and HR

on attentional to emotional

data.  Personality and Individual ~Differences.
29(2), 217-238.

De Pascalis, V., Strippoli, E., Riccardi, P., &
Vergari, F. (2004). Personality, event-related
potential (ERP) and heart rate (HR) in
emotional word processing. Personality and
Individual Differences. 36(4), 873-891.

R A, & Collins, P. F. (1999).

Neurobiology of the structure of personality:

Depue,

dopamine, facilitation of  incentive
motivation, and extraversion. Bebavioral and
Brain Sciences. 22(3), 491 - 517.

de Wi, H., Flory, J. D. Acheson, A,
McCloskey, M., & Manuck, S. B. (2007).
IQ and

independently

nonplanning  impulsivity ~ are

associated ~ with  delay

discounting in middle-aged, Personality and

- 642 -



BU0F S / GilYele] M A=c28H FUTE ERP 240 $5d9| e

Individual Differences. 42(1), 111 - 121.
de Wit, H, & Richards, J. B. (2004). Dual
reward and

impulsivity. In R. A. Bevins & M. T. Bardo

determinants of drug abuse:

(Ed.), Nebraska symposium on motivation (pp.
19 - 55). Nebraska: University of Nebraska
Press.

Escera, C., Alho, K., Winkler, I., & Naatanen, R.
(1998). Neural mechanisms of involuntary
attention to acoustic novelty and change.
Journal  of  Cognitive  Newroscience.  10(5),
590-604.

Evenden, J. L. (1999). Impulsivity: a discussion of

clinical and experimental findings. Journal of

Psychopharmacology. 13(2), 180 - 192.

J. D., Harvey, P. D., Mitropoulou, V.,

New, A. S., Silverman, J. M., Siever, L. J.,

Flory,

et al. (2006). Dispositional impulsivity in
normal and abnormal samples. Jowrnal of
Psychiatric Research. 40(5), 438 - 477.
Franken, 1. H. A, Nijs, I., & Van Strien, J. W.
(2005).  Impulsivity  affects ~ Mismatch
Negativity (MMN) measures of preattentive
auditory  processing.
70(3), 161-167.
Friedman, D., Cycowicz, Y. M., & Gaeta, H.

(2001). The novelty P3: an event-related

Biological  Psychology.

brain potential (ERP) sign of the brain's

Nenroscience  and
Biobehavioral Reviews. 25(4), 355-373.

Gerstle, J. E., Mathias, C. W., & Stanford, M. S.
(1998). Auditory p300 and selfreported

evaluation of novelty.

impulsive aggression. Progress in
Neuropsychopharmacology and

Psychiatry. 22(4), 575 - 583.

Biological

Giard, M. H., Perrin, F., Pernier, J., & Bouchet,
P. (1990). Brain generators implicated in
the processing of auditory stimulus deviance:
a topographic event-related potential study.
Psychophysiology. 27(6), 627 - 640.

Gray, J. A., (1987). The Psychology of Fear and
Stress. Cambride University Press, Cambridge.

Scantamburlo, G.,

Renard, B., Reggers, J., Fuchs, S., et al

(2003).

Hansenne, M., Pinto, E.,

Harm avoidance is related to
mismatch negativity (MMN) amplitude in
healthy subjects.
Differences. 34(6), 1039-1048.

Harmon-Jones, E., Barratt, E. S, & Wigg, C.
(1997).
and the P300 of the event-related potential.
Personality and  Individual ~ Differences.  22(4),
439-445.

Hoffman, J. E. (1990). Event-related potentials and

Personality  and  Individual

Impulsiveness, aggression, reading,

automatic and controlled processes. In J. W.
Rohrbaugh, R. Parasuraman & R. Johnson
Jr. (Eds.), Event-related potentials: Basic issues
and  applications (pp. 145-157). New York:
Oxford University Press.

Justus, A. N., Finn, P. R, & Steinmetz, J. E.
(2001). P300, disinhibited personality, and
early-onset alcohol problems. Alwholism and
Clinical Experimental Research. 25(10), 1457 -
1466.

Kalenscher, T., Ohmann, T. & Gunturkun, O.
(2006). The neuroscience of impulsive and
self-controlled  decisions. International  Journal
of Psychophysiology. 62(2), 203-211.

& Polich, J. (1998).

determines  P3a  and  P3b.

Katayama, J., Stimulus

context

- 643 -



Psychophysiology. 35, 23-33.

Keage, H. A, Clark, C. R, Hermens, D. F,
Kohn, M. R., Clarke, S., Williams, L. M.,
et al. (2006). Distractibility in AD/HD
predominantly  inattentive and  combined
subtypes: the P3a ERP component, heart
rate and performance. Journal of Integrative
Neuroscience. 5(1), 139-158.

Kopp, C. B. (1982). Antecedent of Self-Regulation:
A Developmental Perspective. Developmental
Psychology. 18, 199-214.

Lang, P. J., Ohman, A., & Vaitl, D. (1988). The

International ~ Affective Picture System
(Photographic  slides). Center for Research in
Psychophysiology, ~ University —of  Florida,
Gainesville.

Lemke, M. R, Fischer, C. J., Wendorff, T,
Fritzer, G., Rupp, Z., & Tetzlaff, S. (2005).

Modulation of involuntary and voluntary

behavior following emotional ~stimuli in
healthy subjects. Progress n
Neuropsychopharmacology and Biological

Psychiarry. 29(1), 69-76.

Makeig, S., Debener, S., Onton, J., & Delorme, A.
(2004). Mining event-related brain dynamics.
Trends in Cognitive Sciences. 8(5), 204-210.

Makeig, S., Westerfield, M., Jung, T. P., Enghoff,

S., Townsend, J., Courchesne, E., et al

(2002). Dynamic brain sources of visual
evoked  responses.  Science.  295(5555),
690-694.

Mathias, C. W., & Stanford, M. S. (1999). P300
under standard and surprise conditions in
self-reported impulsive aggression. Progress in

Neuropsychopharmacology and Biological

Psychiarry. 23(6), 1037 - 1051.

Milligan, R-J. & Waller, G. (2002). Anger and
impulsivity in non-clinical women. Personality
and  Individual  Differences.  30(6), 1073 -
1078.

Mobini, S., Pearce, M., Grant, A., & Yeomans, M.
R (2006). The

relationship ~ between

cognitive  distortions,  impulsivity,  and
sensation seeking in a non-clinical population
sample. Personality and Individual Differences.
40(6), 1153-1163.

Moeller, F. G., Barrat, E. S., Dougherthy, D. M.,
Schmitz, J. M., & Swann, A. C. (2001).
Psychiatric aspects of impulsivity. American
Journal of  Psychiatry. 158(1111), 1783 -
1793.

Musher-Eizenman, D. R., Boxer, P., Danner, S,
Dubow, E. F., Goldstein, S. E., & Heretick,
D. M. L (2004). Socialcognitive mediators
of the environmental  and

children’s

aggression. Aggressive Bebavior. 30(5), 389 -

408.

relation  of

emotion regulation factors to

Karakas, S,
Tervaniemi, M., & Paavilainen, P. (1993).

Nddténen, R,  Schréger, E.,

Development of a memory trace for a
complex sound in the human brain.
Neuroreport. 4, 503 - 5006.

Pickering, A. D., & Gray, J. A (2001).

Dopamine, appetitive reinforcement, and the
neuropsychology of human learning: an
individual differences approach. In A. Eliasz
& A. Angleitner (Ed.), Advances in Individual
Differences (pp-113-149). PABST

Science Publishers, Lengerich.

Research

- 644 -



BU0F S / GilYele] M AFo22E FUE ERP 249 59| HHd

Polich, J., & Kok, A. (1995). Cognitive and
P300: an

biological ~ determinants  of
integrative review. Biological Psychology. 41(2),
103-146.

Ranganath, C., & Rainer, G. (2003). Neural
mechanisms for detecting and remembering
novel events. National Review of Neuroscience.
4(3), 193-202.

Revelle, W. (1997). Extraversion and impulsivity:
the lost dimension? In: H. Nyborg (Ed.),
The Scientific Study of Human Nature: Tribute
to Hans J. Eysenck at Eighty (pp.189-212).
Pergamon/Elsevier Science Inc., Amsterdam,
Netherlands.

Reynolds, B., Ortengren, A., Richards, J. B., & de
Wit, H. (2006). Dimensions of impulsive

behavioral
measures. Personality and Individual Differences.
40(2), 305-315.

Rodriguez-Fornells,  A., U, &

Andrés-Pueyo, A. (2002). Are high-impulse

behavior:  personality  and

Lorenzo-Seva,

and high risk-taking people more motor
disinhibited in the presence of incentive?
Personality and  Individual  Differences.  32(2),
661-683.

Simons, R. F., Graham, F. K, Miles, M. A, &
Chen, X. (2001). On the relationship of P3a
and the Novelty-P3.
56(3), 207-218.

Biological  Psychology.

Sonuga-Barke, E. J. (2002).  Psychological
heterogeneity in AD/HD—a dual pathway
model of behavior and cognition. Bebavior
and Brain Research. 130(1), 29 - 36.

Swann, A. C., Bjork, J. M., Moeller, F. G., &
Dougherty, D. M. (2002). Two models of
impulsivity: relationship to personality traits
and  psychopathology.
51(12), 988 - 994.

Whiteside, S. P., & Lynam, D. R (2003).
Understanding  the role of impulsivity and

alcohol

abuse: application of the UPPS impulsive

Biological ~ Psychiatry.

externalizing  psychopathology  in

behavior scale.  Experimental ~and  Clinical
Psychopharmacology. 11(3), 210 - 217.

Wickens, C. D. (1984). Processing resources in
attention. In R. Parasuraman, & R. Davies
(Eds.), Varieties of attention (pp. 63 - 102).
New York: Academic Press.

M., & Kuhlman, D. M.

Zuckerman, (2000).

Personality  and common
biosocial factors. Journal of Personality. 68(6),

999 - 1029.

risk-taking:

: 2006. 11. 29.
: 2007. 4. 25.

- 645 -



s eEA g
The Korean Journal of Clinical Psychology
2007, Vol. 26, No. 3, 629-646

Correlation between ERP Components Elicited by
Unexpected Emotional Stimuli and Impulsivity

Seon-Ah Yoon Hyuc Kim Sei Young Kim  June-Seek Choi Hyun-Taek Kim

Department of Psychology Korea University

Impulsivity is one of the personality trait in which someone tend to do things suddenly
without any planning or careful consideration. In this study, we investigated the relation
between impulsivity and N2/P3 component which is elicited by unexpected emotional
stimulus. We used three-stimulus oddball paradigm to examine this relation. Total 50
college students (male: 24, female: 26) participated. Non planning impulsivity represented a
negative correlation with peak amplitude of the novelty P3 component in both
threat-stimulus and neutral-stimulus conditions. While in the N2 component, only peak
latency showed a positive correlation to non planning impulsivity. These results indicate that
non planning impulsivity influences on the speed of early involuntary cognitive process to
the emotional stimulus and attentional modulatory capacity and speed of later voluntary

cognitive process. But, with threat-related stimulus, there is no decrease in speed of early

and late cognitive process, and the proper speed is maintained.

Key words : Impulsivity, emotion, Novelty P3, N2, three-stimulus oddball paradigm, ERP
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