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stimulus) &

¢] (error positivity: Pe) & HF oW =& S=Fo] Frle= ERN

o
3 A= (target stimulus) o 3% 259 ¢F ol 8k &= (flanker
o

o] AAFET}F ZHE 2= %ol U A (congruent)

7yast= Ao #BAETH ERNI Pe: 07 RUHY 4L

A3 A (anterior cingulate cortex) oA AR EH = Zo=z Iy

o). Wb B AT At FgAve] of RuUHY A AL 9

, ol Aol A du e Vs ol B las AlARR.
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=, 2F ZLIHE, ERP, ERN, Pe
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KA 1> Z A T oo 26
<9 2> A AAY AFFFE TS HE 26
KAH 3> ZA FALY LR ZZ e 26
KT8 4> A FALY BUA Z e 26
<2F 5> EA ALY AT AAD TA e 28
<29 6> ARATAAL] A ZFE AHE 31
a9 7> ERA HACA #EE YA H3FEe] AA Hit

AFATER A Q] e 37
<19 8> ZUA FHAlM 7PF & HE2] ERNIG Perl #EE A9

AA 644 AABEAS BE



Z 5o HE AT B dFES HEdA AFseE 2 dHE, 35 A
2 3 QtH(Crego et al., 2009). T3 Z22o
AA ZAERE oty 2l theFst AMS A T]Fe A, S A, %9, gl

AA FA, S5 41 52 3t (National Institute on Alcohol Abuse

£
ol

and Alcoholism: NIAAA, 2000; Wechsler, Davenport, Dowdall,
Moeykens, & Castillo, 1994). Z52 2 AHAEdA 714 &34 @2y
o de Ads TeME 531 diglselAd H§ Est(O'Malley &
Johnston, 2002; Wechsler, Dowdall, Davenport, & Castillo, 1995). tf
AL e UEs A de TY AF e duklel nlsiA &5
E7h g a5 Qg EA 9] 5 Wol AL Sl Aor 4 A
t}(Blanco et al.,, 2008; Paschall, 2003). =ul¢] 7%

< AA 2AF A T 76.5% 22 A
A EF5AS] v Eo] fAbst Aow ®yEI Quk(FH], olwqf, Al
2010).

FIE AHE Aol BAel BeApt Mo T2 54 W A7 ded %

=

32

TO
i
=
£
o
|| ¥
o
_>;L
o
ot o

||

Lot
A

ol A FEAS VA e Aor #Exu Atk (Mota et al,
2013; Thayanukulvat & Harding, 2015). B3t st &9 F52 =% <
FE& ol F8Y TS LIFE AFE Zole Fa fFeclely, F59
diaE AFE FollE FovletA dSstta dE A ok (Bonomo, Bowes,
Coffey, Carlin, & Patton, 2004; Hill, White, Chung, Hawkins, &
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Catalano, 2000).
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A A, w4 adE, oA, A} 71 T3 22 9Ydd 59 3y 75
of ¥3tet}t(Alvarez & Emory, 2006; Garon, Bryson, & Smith, 2008).
ARl daE AFTE oY /1A Yo dee kA RE(Pitel, 2007;
Stacy & Wiers, 2010), 53] 43& AHE Foll &x7F H3 79 A=
7= Aol Hluwd d#AEA RuEa Qlth(Giancola & Moss, 1998;
Trick, Kempton, Williams, & Duka, 2014). 38 7|52 Aslo] &572L-9]
7141 AR ofye} AAHR FFE QI A4 o5, &2 Fael 9
AMME 2HE= Ao®E HiuHd ok (Wiers et al, 2007). & &9, &
A oF EUHP, &Y 719, A, 79, A4 e 2 AdFS
of & FAH= HA Vs Aol #FAEH(Crego et al, 2009, 2010;
Hermens et al., 2013).

L5 EUEES Jile] A dEe EYEGY st g we eRE

o

A Aol A guFPd Hixel s des 2AsE A Tle

i

A ol =t} (Ganushchak & Schiller, 2006; Ullsperger & Von Cramon,

2003). A% 7159 39 S FANE oF BUHPS Bx AFH

A #EEE eF EYHEEYE ZAEo] (Olvet & Hajcak, 2008), FaAbelAIE
YER}7] wZolth(Smith & Mattick, 2013; Smith, Mattick, & Sufani,
2015). &7 EYE "] 27|24 5o 7|24 e #dol7] wite <
F EYUEES A% Arxd A%y #¥HI, oyt o F EYHY Ag



< ¢IE T 2 BY FTHoE BHdY dF%S vA Qo

(Segalowitz & Dywan, 2009; Van Noordt & Segalowitz, 2012).
5 EYHPES dATst7] AsiA e #Al oA folst eRkg 7

Elitol st} (Gehring, Coles, Meyer, & Donchin, 1995). oju] @ WF-§-2

Qo] gubgol FAAA & ANt wE WS 278k A A A

<

N

I
2 st
o] AF3HA HEE3e] W AlEtE A (slip) S 9 v]gtt} (Pailing, Segalowitz,

Dywan, & Davies, 2002). o]= I}AE o|dlst#] LFa WA= 2o

¢

(mistake) 2F+= FHE = Zolth(Ganushchak & Schiller, 2006; Reason,
1990; Scheffers & Coles, 2000). 5 RUER ] SH] d] AHEHE
HA F st =F3AH FA (Flanker task) ©]th(Eriksen & Eriksen, 1974;
Kopp & Mattler, 1996). ¥d¥tz o2 ZAHA A A= A=59 Tdo
Aol HE A (target stimulus) ¥ H3X A=) o o] w2
(flanker stimulus)E°] AL, A7 AN AE HE A= FAE F

B Sk A4S FASE Zlo] eFHth Fu AFe BE 439 B
Y&

o
ol
o

JFol A (congruent) eFAY HE+= =YX (incongruent
A9 FHk A5E Hx A=y 2 WEo R AAEHM, ZUX
A= H3E Aol RigiE e Rhgow

EUA A BB HE7F =EA L L/ EC] FolAE 9 73 At
7 Aot ojgfst =3 AolE =7 LA &I (Flanker congruency
effect, FCE)@}al 3tt}(Eriksen & Eriksen, 1974; Lehle & Hiibner,
2008). 871 HAlY sl 9, @A, HA 7les T e Q1A
w90l 2757 wiel ER7 A= v A Fole] A% Hrlsk=
o g2 AREH I Utk o E Fo], TR7 A= I FE o= AR
of 2ogt <AAZH AgE Fedl 98 AF8¥ v (Smith, Mattick, &
Sufani, 2015; McLean et al.,, 2014). ¢]°] Bl&o F EYHHALS A 43

O
O

e
o
off
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A =EsodME =97 FA7E 29 AR Eo] A% A= d9E vl
a7l golstth= A AL dolvE Aste] Ao ost onkgE o
1S 7FA 3L 1tk (Botvinick, Cohen, & Carter, 2004;
Kerns et al., 2004).

diEo]l 2F EYEH mA= FFS A Slel e e

e BAES AgSHY] 2ARE ATES 43S HAW FaY due S
1

i
9
\
9,
S
-
o

AN
ol
ol
>
§2
rlo

A Aol HEEAIZRO A o7t Aol E HolA = kANt G
= AFT Jdo] daEs AAA o Aol s FoleA o H&
LFES HYS vlwd d#AHA By rh(Bartholow, Henry, Lust,
Saults, & Wood, 2012; Easdon, Izenberg, Armilio, Yu, & Alain, 2005).
ol A& AFE Aol 32 (Schellekens et al., 2010) ¢} %54 (Smith &
Mattick, 2013) 5% A=l Hla] @7 FEUEES FH5ks thdst 34
M FosHAl O H2 eFES BT I8 olYd A= A A
E AHESe] FHol oF EYEH mAle S AR AdIATAME
HEE =, & FeAse] 97 AN AAEATEY ¥ 52 o

&5 YEFATH(Smith, Mattick, & Sufani, 2015).

H @ e ARESE AT ES oF BUHEY AASH FAE AlAlG
I P e/ RYUHEHPAE F2 Ao A (anterior cingulate cortex) ¥}
) 2]= A A 539 A (dorsolateral prefrontal cortex)©] #ojdl= ZoZ HIl
Ha oM (Brown & Braver, 2005; Kim, Chung, & Kim, 2013;
Ullsperger & Von Cramon, 2004), Atddd L o/ = 452 9X4 st
= Zlo #ost= ¥ (Brown & Braver, 2007; Carter et al., 1998;
Hester & Garavan, 2004), W95 AAFIHALS Ad A2 5 7ol
W3 ARE ol O F e Ao HAATIE A dojstes Aow 4y
# 9lth(Garavan, Ross, Murphy, Roche, & Stein, 2002; Holroyd et al.,



2004). 4792 vE od ¥ JIgEERUE dIsol o FHeksiva de
& # Sltk(Dirksen, Howard, Cronin—Golomb, & Oscar—Berman, 2006;
Oscar—Berman & Hutner, 1993; Ratti, Bo, Giardini, & Soragna, 2002).
=, 43S AFE Aol FAENNA HAAFSY H3] (Pfefferbaum, Sullivan,
Mathalon, & Lim, 1997) % d®/ZFe A (Gansler et al, 2000;
Melgaard et al., 1990)7} #&Hw, Zgx=oME Adddade] F77
gdAel wldEl foskAl eFthis Aol HauEy vk (Mashhoon et al,
2014).

fMRIY PET &9 ¥ G4 7IHE 58 Feid=s 77 ddel <
T EYHEPE Y 22 Q1A Tl #osts H doEs deled 2 vds
SHAIRE BEE AZFE R R Qlste] @ F REUE|H #ojdts ¥ doE9 =
24 G el ek AR

potentials: ERPs) &= 3% AI7F S EE 71X 31 glom o] Q&) A9

rlr
)
okl
o}
o
>
o
=D
EY)
>
=
A
o
e
r>~1
do
@
<
(@]
=)
=
—
o
&
(@)
(@R

A2l #g-& We] X (milliseconds; ms) FolA &S = Q= Aol 9l
T} (Bokura, Yamaguchi, & Kobayashi, 2001). 2F EUYHHS > A3t
&QF A&GsHA WA skE 540l 7] wEel AR T =2 AR #E
A87F olyst Atel @A ol (Hajcak, Moser, Yeung, & Simons,
2005; Van & Carter, 2002). B3t Fol= 12U %E 3 (high—density
EEG) 9] ARgo] &olai A ARAA-RALEL 3 sid=rt s d# 9
A2 o7 o] FolA Qe A Ao Aol w F&sHA ARSI
At (Luck, 2014). ApA#EAL = 54 RS WYxsta 3= A5 A4
of #Hste] A AlzE B 2HEHE WY AV Ess gusith Ak
dHEAAE= AR A9 (positive potential), =2 FZA A (negative
potential) & %+ d#9 A H(peak), = Q4 (component) 5= T4 ET

(Hillyard & Kutas, 1983; Luck, Woodman, & Vogel, 2000).
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AR E AFESY] e/ EUERES AN A4 52 oF EUEHY
o NEEAN F TH HA A9 (error—related negativity; ERN) S 4
A Barskal itk (Falkenstein, Hohnsbein, Hoormann, & Blanke, 1990;
Gehring, Goss, Coles, Meyer, & Donchin, 1993; Kim, Jang, & Kim,
2015). ERN> @WHg & oF 50~150ms &< AF—5d Fgor A2y
v 74 d9E #Hi= JHo = (Debener et al, 2005, Leuthold &
Sommer, 1999), 257 ©AE HtYst= AS®E ¢#A vk (Falkenstein et
al., 2000; Herrmann, Rommler, Ehlis, Heidrich, & Fallgatter, 2004;
Van Veen & Carter, 2002). Falkenstein & (2000)2 JRFg-HT} QRS
o]%-o] ERN ZFo] #FolatA F7lsh= A= #Esqa olgsh A% F7t

babale] Ao w44 WEo] AXekA ee A oF @A

N

WS wkgsitty Awyeldtt. o F EYUEH Y #yEyEE = orE Aldad
HY 94+ 2F AA A9 (error positivity; Pe)o|th(Herrmann et al.,

2004; Easdon, Izenberg, Armilio, Yu, & Alain, 2005). Pet= ERN¢| ©]
o, & @y ¥ °F 150~400ms &<t TY—F4 A= FololA #EH=
44 AE W= dAoltk. ERNel HI3] PeZt oW 7]s= Wrdst=A= of
2 & oldE . A LA RH(Overbeek, Nieuwenhuis, & Ridderinkhof,
2005), Pe o] o2z oz Azhe @ o] Hls|A AZFH A 952 & FelA
AAavE= Ao® uFof(Endrass, Franke, & Kathmann, 2005;
Nieuwenhuis, Ridderinkhof, Blom, Band, & Kok, 2001), Petx 2% ©X
o] 9] &AAQl o F AR Ay #AHL AxE dHA Avk(Falkenstein et
al., 2000; Nieuwenhuis et al., 2001).
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Nelson, 2001), AIZF @& 37H(14d ] A% 23) ol 555 st 2oz 4
o)®lt}(National Institute on Alcohol Abuse and Alcoholism; NIAAA,
2004). 52 A A% ol F d& AAENA M Eak, 53] dig g 5ol
Z5S 7 Wol s Huew ®WuEI th(O'Malley & Johnston,
2002; Wechsler, Dowdall, Davenport, & Castillo, 1995). 9 & £9f, 7|
= Ao BE 44%7F FEAR BEATH(Wechsler, 2002). HAS
(2007 &= "= A= F5 EAZF i AZAeta, AzF ok 1,400 9
to® Apgsbe, oF 508 Wl ujEt
AtnE AYsttn BaEkgivh vt A diEgd F3A7F dAAS
(2007) 8] Aol oF 65%, Fdn](2010) 2 Aol 64.73%, Fvl, ©]
qlgrel AEHY AF(2010) M= 76.5%% HaE Il o= vk thEHAy
of vla] mu tiEtye] F5A Hjgo] EA e AL A T3 -2y
g st F3&o] A& Tt Qe oAE £, (20100 F
el 204 oA Al SFEo] 19864 48.3%, 19959 63.1%, 2006 <]
© 73.2%% A 2083 oF 25% SUVEFR S KAl

)

o
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2013; Squeglia, Jacobus & Tapert, 2014; Parada, 2012). ¢]+= ¢3&
ARG ol gkxpel HEATF WO A BA, odE Fol dinksl dHFHY
ol A7 AElA AgtelA Add ¥EHE 7HAA e AoE wEA
3171 wZoltk(Courtney & Polich, 2009; Petit, Kornreich, Verbanck, &
Campanella, 2013). A7 Agl4d Ago Ae, H3AE d3E& A Fof
FAEY AR 0F RUE (Smith & Mattick, 2013), < 719
(Crego, 2009), A& (Parada, 2012), ¢ (Hartley, Elsabagh, & File,
2004), 9A (Ames, 2014) 3 #Z& AAFHd o8 A= AW 7&
o A3hE 7HA 1 e Al®E By ik TS gt AlV]= 557 &
AX o ® AZEHWEA STt #HE HEY E3F dAEE A7 (BE
7], 2008). webA e Ee] FE2 7] A1V daE ofEoly E&
e AFE AR Aol Fo fFedo, F5 dFE AL FNE

olulstAl A5 4 vk &eiA HH(O' Neil et al., 2001).

N

o EYEPEZ 7ol Al AES RUESH Thsdt g W e RE

GA 51 Aol Qe ERY Exe] WA WEL A AA Asow

A"t} (Alain, 2002; Ganushchak & Schiller, 2006; Ullsperger & Von

_'IO_



Cramon, 2003) ——;, _9. X Ei%‘% tr'—ll.u_
YHstal F7bete] 277 e Af AEE Bule 59 Vs

S o
= -
Halele &7 FolA B AFH Pes AHA7eH T8 g o

K
i

o,
mlo
o
o
:l:?
0,
o
>
2
1o
o2
offt

of
ol

r
o

(72, 2003; Carter, 1998).

F EUYHHY AFoAY Fe Jidoe] ArkEo]l FAllx &ar gk
e HhgS etekeE Al AARE QS| AgskA vbsste] dAysteE A
(slip) & 9 m|3tt} (Frith & Wolpert, 2000; Pailing, Segalowitz, Dywan, &

Davies, 2002). ©o]i= #AE olafjstA] Fall A sk= 22 (mistake) 2=
HE= Zolth(729 & o]5%, 2008; Ganushchak & Schiller, 2006;
Reason, 1990; Scheffers & Coles, 2000). ®=3 277} @A =W ol& 7+
Aokl AAstE = JAAA x=Hol FHuEni dEA v (Gehring &
Fencsik, 2001; Rabbitt, 1966). o]23t @7 RUHH o v=u glo]
g s=mel 944 A% dd(efferent copy) & A& 7HA AxE 9
F EYEHo] Vlesk Ao® Ha"Et(Angel, 1976; Coles, Scheffers, &
Holroyd, 2001; Feinberg, 1978).

¥ F 7IRlE AR e o EYUEE Y AT A5 AAlet
I Y =, 2F EYEH s FE AFHel Foke Ay 4 (anterior

-

!

cingulate cortex)¥} ¥j®]5 @534 (dorsolateral prefrontal cortex)©]
TojdlE Ao®E WyEal Qo9 (Brown & Braver, 2005; Kim, Chung, &
Kim, 2013; Ullsperger & Von Cramon, 2004), AiAade o0& x=
dss A= Ao #oIs=(Brown & Braver, 2007; Carter et al.,
1998; Hester & Garavan, 2004) b, w85 AHAFHLLS A9 d=
HE 5] #st JRE Wol oF & 45S HAaAT|= FHe #olsh=
RHow ez Avi(Garavan, Ross, Murphy, Roche, & Stein, 2002;
Holroyd et al., 2004). & &°], 43d& HISZ IMRIE &3t 2

_'I'I_



T EUE PGS AR AgrellA ddidalde] &3 kgl vl ewks
Al fFoetA s7kekes Aol B&EE I Th(Hester, Foxe, Molholm, Shpaner,
& Garavan, 2005). fMRIE ©]§3te] o7 BEUHP AFe% A4S &
HE E OE dFodAs oF B F Ao sjes AT o] &
Aol &3t H= Al BEEHe, 539 #es AdF9Ee erbeed
o] ARkgolA At F7FE At (Garavan, Ross, Murphy, Roche, &
Stein, 2002). o] et Aab= Ahdu gz wje]S AAFad S 25 2FA
g 7ol #wojetANt, 24zt e e A2 dAlel] #ojdith= As AlARSH

3. ALAFEA NN BFEHE &L F EYHEHEY #¥d A9

ARBEAS s 54 AEE st e A=Y AAe &

(i
ol
o
£
we,
o

2

potential) =& 7 H$ (negative potentia) E == A#H] A A (peak)
=2 QA (component) EE TAFETHillyard & Kutas, 1983; Luck,
Woodman, & Vogel, 2000). AFAAHHLAE AlEeto] 27 EUHPES =
ARl AFES oRFel #AHEYE F UK Q4EAM, oF #A#H HZFH A
(error—related negativity: ERN) 9} @7 2 Z 9] (error positivity: Pe)
= X333 U (Gehring, Goss, Coles, Meyer, & Donchin, 1993; Kim,
Jang, & Kim, 2015).

WA, ERN 98 & oF 50~150ms &<t AF—Fo FdoA B2F
v 34 d9E =& JHoZ (Debener et al, 2005, Leuthold &
Sommer, 1999), @ ©x] % Q7o thst /1] REg HEE HEYehs=
Aoz delA gtk (Falkenstein et al, 2000; Gehring, Goss, Coles
Meyer, & Donchin, 1993; Van Veen & Carter, 2002). & E°,

_12_



zH= Atk (Hajcak, McDonald, & Simons, 2003).

S EUHPI #EHE £ oE ARI#EAS 249l Pex ERNO ©]
o], & @WkE ¥ °F 150~400ms &t TY—F4 A= F9oA #EH=
42 A Aloltt. ERNef| Bl8l| Pe7} oW 7]5& WHgal=Al= o4 & o] 5]
A ¢ka1 8)tk(Overbeek, Nieuwenhuis, & Ridderinkhof, 2005). 1814} Pe
RFo] oA H o7 Azkd @Fol Hsf oA o w A ZFEA] kL @ FolA

AAavE= Ao® uwFof(Endrass, Franke, & Kathmann, 2005;
Nieuwenhuis, Ridderinkhof, Blom, Band, & Kok, 2001), Petx 23 EX
o] 9] oA ARl o HK A2 HF AEE ola]drt(Falkenstein et al.,
2000; Nieuwenhuis et al., 2001). & =°|, Nieuwenhuis & (2001)>
A7 E A 9k QR R A Ao R X7tE Q4 o]Fe] Pe x1Fo] FoJEtA
S7HEE RS #ESY. ol# st Pe HE Vs Perl YA A FF
A LFE AdASkE AR e7E FAs] s Bed AvEHo S AAE
Eia=
H 5o ¥ 9 71HE AHEste] ERN# Peld dAE AN AFE
1 9t} (Mathalon, Jorgensen, Roach & Ford., 2009; O'Connell,
2009; Stemmer, Segalowitz, Witzke & Schonle, 2004). & <9°]
Stemmer & (2004) Adidad e &35 & Sx=0lA ERNo| #H#E]
A Yes Haskglal, O'Connell 5(2009)& €% #4& &3] ERNS

Z24A7F A deds rustgorn, AlA@d#EAYe fMRIES  AFESH

_13_



Mathalon & (2009)<> ERN9| %3} Arvfitulde] g3t Jert A= o
dxo] s Rt 294 #4415 Tl A AT elAE Ped <4
A7y A A S (rostral) 9 B39 (Van Veen & Carter,
2002). E3F Herrmann %(2004)2 <A #4& T8 ERNS 94+
A)dade] v]5(caudal) o], Pel S¥X = AT A9 &= (rostral)
© % Pe’} ERNel| Bl8] <2 (anterior) oA A3t B sk, o] 23t

TUEHH 715 #ojss ERNY Perl Aoy dos @Ay
stm AME EElE 2499e AlAFSTH

4. 2HA HAE AT 2 F EYUHY A7

F EUHHES SAHo 48 AeEHe A F sturt E8A A
(Flanker task)©|t}(Eriksen & Eriksen, 1974; Kopp & Mattler, 1996).

=37 HAY Fol= Fof, BA, AW Vee EFT G A 7Sl
o757 el 27 e T AA ZelE Fristed €2 AHEH

Ak dE S0, ERA Al IS 22 k= ARl g QI
Aot=d €2 AFE-Eth(De Bruijn et al., 2004; Smith, Mattick,
& Sufani, 2015; McLean et al., 2014). T3t =&Y 3x+°] o7/ ZUHY
AE SAHste ATedME %7 FAVE AHEE T (Kopp & Rist, 1999;
Morris, Yee & Nuechterlein, 2006). Z3# A= 2F FUHHS AT
o A =EEoAE del AREH A AFE3 A¥E vlastr]el o
stttk A3 Ao doleE FAfsto] o] oJsh enbgS olEo] 3

o= AAS 71X lth(Botvinick, Cohen & Carter, 2004; Kerns et

2

i)
ok

NN
=

|\

dwtdow A FAldM= ASEE Tl B3R A= (target
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stimulus) ¥ #F3 2= ¢ Aol FHF A= (flanker stimulus) °] A A =

i, AT FoAeAlE HE A=l FYE Vel wAll R AS2

Alake= Zlo] @ th Rl A=

Av = = U A (incongruent) & = Utk AA] 219 ¢ik A= 53
3

S 2 g oRr ddEoe]l ol dojupx] ARk, BdA £719]
w}

N

rlo

23 A=y ®oko] X (congruent) st

o1% & ¥ (Flanker congruency effect, FCE)#tx 3t} (Eriksen &
Eriksen, 1974; Lehle & Hiibner, 2008).

=7 HAAE AHESt oF EUHPS AN ARISEAS] AT
L HESA A ERNY PeZt YEY= RS d3HA Raskal 9ok (Grittzmann,
Endrass, Klawohn, & Kathmann, 2014; Hajcak et al., 2005; Kanske &
Kotz, 2011). ¢lE &°l, Hajcak 5 (2005)¢] 7] #Ale} A AH A9 E
ARESte] @ EUE RS ARSE A3 Gukgo vl 2nkgolA ERN X%
o] fostAl F7tekis RS BAESIS I, Boksem 5 (2006) ZA THA

A @ubgelA ERN 3 Pe 2Zo] folshA F7haS wusholvh
5. ¥3& AHAs o7 EUEHE AT



AAE dder daso]l F EYE P vA= =
& SIS AFSHA ¥ ARG AFHS 23olA FesHA o =2 LR
o] YedS B13d1 vt (Bartholow, Henry, Lust, Saults, & Wood,
2012; Easdon, Izenberg, Armilio, Yu, & Alain, 2005). <& £9],
Bartholow 5 (2012)0] 47R1S oz ZFA FAE Algste] &FE0]

F EUH® A A= FFS A AFelA d3ess AAS JA

ol f1°fF Al Hlasl ¥ %2 eF&es KT Easdon 5 (2005)°]

rlr
2
o
o
e
X,
o,
o
-

“r‘
s
by
flo
2
A
o
i
e
flo
e to
il
o
o
A
o
a9
o

ATES LIE AFAE s FAF o] ek Hutkel vls) fFostA Haw
ERN &3 Pe XEE Hole ZE Rtk (Bartholow et al., 2012;
Easdon et al., 2005). 9d& &9¢], Easdon 5 (2005)°] Go/NoGo A& A}
goto] g o] e EYEH vAE FFS AR AFtelx AREE-el
Hl3l @Wkg-o|A ERN, Pe x1Zo] Z7l3hi} d3&s A Fd1=0] &
F& A3 Aol njste] FA®E ERN, Pe M%E& RHQlo] Aty md
Ridderinkhof &(2002)°] &7 HAE AR APAAEAS] Aol A
4 ARIEC] daES AFSHAE W kel Hlgte] ERN %ol 7HAg)

ol dmE AT OF BUEY FFS fuss ow

6. 2329 oF BUHY A
H o FeAEY o7 RUEE Aol FEEa gled, ol A
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A Aol @AFECAAN YEdE 2F EUHE AT (Olvet & Hajeak,
2008)°], ZZ At E #HZE 7] wEo]th(Smith & Mattick, 2013; Smith,
Mattick, & Sufani, 2015). & &°], Smith9} Mattick(2013)¢] oA %
A U O ® stop—signal FAE AHESte] o F RUEHY AdS X
A¥, A FIAE0] A FATC vl o & LFES B #EI)
Atk ES Smith 5(2015)°] F5AE o w 7 HAE AFEsHe] @
F EYHY TS A ATl Z5AEY 3 AT =
Aol vlaf =LA =4

2 &g woloy FJAEc] A BATe vl o B oHFES K
=3

g8y FeAE ddo® ApRE A9E ANt oF BEUEE Vs
ZAReE AFE vl =ETE Smithet Mattick (2013) 0] LA AR
95 AbgEte] o F RUHHY A% ERNS A3 A3, oi Z5AE50)
% FAEel vE foleAl #HA® ERN %S BelS #EsktH(Smith
& Mattick, 2013). o]8st A7 A= GFE AHE Feoll AR b2t
AL oF BUEHY AFS 7 AS5S AAbsth e

oz EF7 AAE AHESte] o F RUEP S AXE ERNH Pe
g AP HE AL AE ok BaEA kgt

il
|\
X
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A thste] Ast FQ et 305 S e ®
Stk 438 AFE Aol A3 AAF(The Korean version of Alcohol Use
Disorder Identify Test: AUDIT—K, Babor et al, 2001) ¢} &3& Alg A
4] (Alcohol Use Questionnaire: AUQ, Townshend & Duka, 2002) 18
I EFE] /MRl thst ARAE A 7 s AEs A9, &
A 319, AEAEE 2978 0] A Fro thdAtel iFHA. 1 F A
A3k o] AAY FEFFe], dEFo]] AMRES Akl on, HFEA o
2 AT Fojo Fols A A 1785 F5ATE 16570] AFe o
sttt 2 AFdAE Wechsler$t  Issac(1992) ¥ Wechsler$}
Nelson(2001)°] A|AJgE &3 3} Qo] 7]FEo] wep G A5 534
T 73, A4 A 47 (&aF= 5 ol &5 Ad 25 < 19 o
2

AF mRAE | NIAAA (2004) oA A A8 Al7F &

H 95 gk (330mD, sl d & s o &
Organization, 2000), ©]&]dt %9] 5zt7} 47te] E0]9l= ofehe oko 7}7}

2 73, 53 TS (IR, 2009).

Z oA AUDIT-KO 43 AUQO 10 &3 (5 £ AF) A,
Z59 ofy 1l

&= 7l A8k AAsEi AAIR A7 (WHO) oM =
=)

AUDIT 3 8<% 7|+o2 A STA= A¥stxs dAisttl(Babor,

<

8L v E AT

Higgins—Biddle, Saunders & Monteiro, 2001). 1%
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A7y

aig
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o
-

Y

=p

A I

=]
LN

1275 AF

]
™

<

, 1999).

A

)
~

7], 2000). AUDIT £4do] 264 o]

9
=7

alz

A oAl A9

] o]

(1) AUDIT—KelA 124 o), 267 w]vt9

=,

Ho] s Ak ol A

Eix

(2)

o 2% o

s

el

=
=

AAEAAGS AUDIT-K

ol

tol, 123 Rtk

e T AEE AHES

o =
T

S A 5

124

]
=i

AUDIT-K &

i

L
L.

Aol A

EEIERE
bol, 8% v

<, 2006).
5

oL 5, 2000; &
WHOoA dAsles 78 S A

2013;

dol,

|
=

4%l 8

B/

2000). wzbA =
A 8¥ow A

3, 1999; FA9,

T HA4E= AUDIT-KO

Fie.

S

3

)

FEAAGE (1) AUDIT-KoA 84 n]

8%

’

2 gEE,

=
=

w1 =] ol A

&

(2)

Fotch,

ANgow 43

g

] fe e

S

A JFS EA

PN
T

2]
=

A7k A ] vl

A
H
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(Structured Clinical Interview for DSM—IV—Non Patient; SCID—NP)-&
AAE T B AT s A FoAREe &3 =20ks FAsk7] flsk
-2 %= (Self-Rating Depression Scale: SDS) ¢ AH-54 &A=
(Spielberger's State—Trait Anxiety Inventory: STADE A A|dke] %

9 E2ts SASATE T3 d3ey BHd 844 ®lE FAlsty] flshe
Stk dFE F5A A AEHANHThe Korean Version of the Children
of Alcoholics Screening Test: CAST—-K)E AA3tt =, A Zojxt
o] HEVF d3s T59 ol"gE AL AA dtte dAe #lsty] 9@l 6

I

=
A ooldd A dATelA Attt gy d5d A& A4l AsAA

g ANl ABALE FAFAOM, A5A%I 807 VT AEE A
oA ASlstedrh. Aol g dEAole B ¥ BHBANA Aol YL

Foglomm, RE AF FolAES oEEFeNE AT vl TPy
th AT FolASelA AF ol A AF B4 0 A 52 49 F A
T golel dE IS

A F3k ek,

_t
i

lf

\\)
o
N
ki
4

2.1.1. st 47 E AFE o A HA}F(The Korean version of Alcohol
Use Disorder Identify Test: AUDIT—K)
AUDIT (Babor et al, 2001)+ &3& AFE Hof9} 5F A A4S

_2']_
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olt}. 1074 ]

[e)
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=

0~40

T

10709 #goz FA=e] gl
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o

=

ETE

(6]

al

s A7 B

M 458 74A

37}
=

S|

o

Tor
o

<
%o

=

=

1978) ¢ AA £% F

ol e AAHAUDIT-K)

AUQ (Mehrabian & Russell,

T

L.

S

°©

AR AEX] (Alcohol Use Questionnaire: AUQ)
]

=

=

o

=

_‘1

E
RiA

7 o

i

2013;

roh whebq w7

& drelM e A1 (2015)9]
- 22 -

A8 AFtellA= AUDIT-KE 3

2012), AUDIT-K®] 3

-

°
gl

& + 119 23 + 0.2x12
Aol o

=

X O

(Townshend & Duka, 2002).
(Mehrabian & Russell, 1978).

Parada et al.,

Lil



2.2.1. DSM-IV & 1 #ofl& 9% =349 A4 H (Structured Clinical
Interview for DSM—IV—Non Patient: SCID—NP)

SCID—-NPi= DSM~-IV z&t 7|5 meh 5 1 g s xdstr] 9% b
%35 A9 = (First, Spitzer, Gibbson & Williams, 1996) 24, AAA}7}
7Y e Aet AR il wEl v Felw oz doirhs
@ A4 ®7]% (decision making tree) & AFE3tCh ZF B8 F 1(flS Z&

F]FH), 2(9A wmRb), 3(9A e dlIE)ox 7IFet, AARARE A

=
e 700tk & Aol e e 5(2000)0] Wb s ARG
o

-

R

L

SCID-NPE E&] o Fogx7F AA QS A7 A3l Grlgof, ob&E 4l <
FE& T5O WY S 7Rtk Zo] Folu Ao A A9t

2.2.2. = 43 E F5A A AHEHAHThe Korean Version of
the Children of Alcoholics Screening Test: CAST—K)

A HHE FAZ WHels FAst7] fste] = d3sE FEA A
W A¥EAHANThe Korean Version of the Children of Alcoholics
Screening Test: CAST-K) & A&t CAST-K& ¢3& $54 #AHY
HREANRA, £ 308R0R FAAG R0 de A A7 2, we
= B RN Aok 3 W dIE TEA FEIF A=AE AEE] 9

sl w9tk Uones, 1983). ¥&e (1) Rue S7¢ gag Hed x



W o N = o
NI AFO T w W Jf
ol - o T SN - R -
| T N T g 2 Moo W W 3,
o oy x = ¥ gl 0N oo M T (o Z B R
ER I A I S 5% .
~ — T
fefTzgc g dE 1 i5%
3 T o o N O xm ww S = T - Njo k= S To°
) o © ©oS T g m = S g
W ofi X ) N~ S W ok & ko N
—_— _.ﬁ ,Ul S N ﬁo = — EE 9 0] )
T - ~ R i 2 o
- ° SIS w 5 e 3 < 5 o T
ooy 5w @ a g o7~ O 5 & 2 9
= M O 2 M 5 Ry > 5 v P o
~ 9] nj o ) T OB g %0 T N o ol ) S — a o o
T g Ul . 5 % © . & o £ S o
=y = T 5 Lk < <0 <= o o X _ o
T Mo o T w® o 2 2 S N 2 o N W Al = mu. iy -
~— —_— (49} ’
® oy . 4 T - S SR o = MT 5 M % HAJ <0 o
~ | P o W i .2 T =S M
u JB n ;e 7 ®m g —= SN — 2 Th 3
S N )H o 7 » oo 2 ® gy o gy I
A T T 2 S 3% T g K -
(% \4) ﬂ _A_ol — <© Qg dl m o5 %T.c ‘U_l X Wo E:. G <0
N w N T g X S ° T " 2 ! B
) o TE z_ooﬂsﬂ%ﬂ, T T O
o oo PT WP S e B ‘A o ¥
N - BT g K B 9 N 7 S
ol = 2o 5 © 5 & s 5 o Z o R o 3 o 5 B
T P ® = S o % 4w o
T T oL oo = oo dlo i do K
o 2N %D G = Moo T o~ o N
o [ 2 ol XK = X
2op T AKX <0 2 r 9 0o i o )
ﬁi @) AT o X — _ui o° E# [ I KR — —~ —~
P E w8 ox o 2ogy o Ty oo o 70 o W R
= WO S X ox _ T T o5 N9 W og R
8§ S o ol o+ QT T o 5 il Q
SECEE- S o o I ! o i
E RN powow P RE = B~ oo
X ZT e I o J .o — < EE ey #E
Mo N op T & T o T A 0 No = BT <0 © g o
> N W T N W H ol 5 1 Do~ ey ST
i o Bl < 2 s
+ < A w NI 7
N 5 N
RSy

204 ellA 80 7kA ot} B AT

).

Z
ZA,

= 7
- 24 -

€

a] E T :
A 21 &= (Likert Scale) @]t}



ol M= A (1978)0] HeHste] =g oz FF3e =TS ARSIt
A A5 AE 2k T 92, EA BT 890t}

2.3. A& AA}

st A&y A X FHAAFKorean—Wechsler Adult Intelligence
Scale: K=WAIS)+= Wechsler Adult Intelligence Scale—RevisedE =]
of ZtA Z=3He Aol (dHlE, W5, 242 AA, oY=, 1992).
dold AAkz 6719 AHAFCTIEAA, AL 7], 0%, Ak, oldl, ¥4
A, A HA 570 AP SEY], A st T, Bubar], Bk
St7], A7) 2 A H el A4 skl AAE S Fakete] Aol A,
o] AEEH, A A T A Fqaksto] DA AA
FE AEIH 2 Aol s A AsAFe ARgEd o, A ol
o] AeAF7F 80 vikd A AT tdelA Al ekl

offt M
X
2,

B

ofr

=98A AA

o EYEH FA4d+= =49 Z3AH HA (Eriksen et al, 1974;
lannaccone et al.,, 2015)& AFESIATH(IHE 1). 48 A HA= 7]
= ZA A A FolEE Hoste] HFAZ o7 Fold Fo @

WSS RS AT £E FAA AN AFEEE A4S 247

S0 g weh AR Ul 7 W Ee] W SHES A ALY 2).,
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L Aol E Astae-E Tl A B 4714 A= F 149
A A3 3709 =YA o] HASA fvh. lannaccone T (2015)
AelA o @ ZdFo] A7 oo we YA

N zlZo] yepdoia Abstolet. weha &
AgelMs dA 245 40%, 292 245 60%2 HlER AAE, o @

:

= Ao Ttk YA 2 dA ARG ¥ WIASHA AlAsE dHA

BN
L
=2
>
in
ke
flo
lo
o
ftfo
# w
es]
=
|

2ol 4RE 0w rolq ANHgon, 7 BEup AZe] A

=
W73l o3 3} (counterbalancing) 3k Zlo] 54

L 9Fo| A WA ME, obeiFolm vl w

S5 ARl A A A sk,
oWl 3 WA WE, ofejZolw
CEZolW v WAl WEL FEEE Pkl AAsd Al A 220
T, d AA BEAE A T o
A B2 FHAYR FEES ANSGAh W B2 A% AR $I A

o AXE AT FAAI F HFAYEA FAT F E AAL

=1 s

oA EBAE HE AT WY
FowA WE, A%elm A WA WE

>
rlr
i)
>
>'_>I1_'4
'
2
iluA
Jhu
1o
=
D
=
l

-
[

ol
(i,
(T
olo
R
rim

Al &kt o

2 AFelA AR EE E9A HAS A= E-Prime version 1.2
(Psychology software Tools) T Z 1S AMg3lo] A A E Ut A 213y
< Oed Z2uad ). A= AX A+ 7 2eFe] iAol 700ms F
Sk AAE 5 A=0] 80ms FQF AAEH AT WS AJFF2 1200msel o,

A5 3 24 1980msel Atk B Aol A AF Ax9 olsF Fi
& Aol B2 % 2tzh 10 AW A 29 Adagith B AdE 200 AW A

4E=o0ln F AL 800 Al (LR A 320 A, 2L =H 480 A



F)ow AAHNT. Aol A ATt FojAtel Al Al o B3} o] g
o el &= = F A= © w49 & w44 T

Feleh,

Blank 1200ms

8 5. ™A IA el A= ®MA =AM

3.2 ARAB-EAY 57

ks A BE Aol zhEolxl AdAeAM 64 AN Geodesic

Sensor NetZE Abg3sleo] A3 AT ¥ =4 A 7|=Y A (reference) &=

Czolglom, Z} 1€ 2 impedancer 50KQ ©|stE #4389t (Tucker,

5

1993). =3 54 Al 0.3~100Hz bandpass® % 43 on, TS
(sampling rate)< 500Hze|t. A ¥Y >3+ 0.3~30Hz bandpass®
digital filteringst$lal, 24 Al A—-7]=% (re—reference)< A =9
H 1<l average referenceolth. dA&E5Hox2 SHH HIE 600ms(Hhg

i

WS
R

4 100msH¥ ®Eg F 500ms7hA]) ¢ epochl ® &8kt & s

A
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T

FYd 59 artifactE AAS7] Ysto] = AL S WikskA gx8k7] 9
“*(eye channels: 19, 5%, 109, 17¥)Eox =AAs w7}
100, V7F H& A5, 21 Alde E40A Aefetadtt. 257 AldelA 9

d

2

] o}o] 3+ 33 (averaged waveform) S AAbste] 2t&3F3 T,
4. A5 4
4.1. ATFFTAEH 54
T AASAFEGE] JAFEATH wes SRR A4

(independent sample ¢—test) = AFE-3}o] A1)

2. B=F A5

ZYA FA oM A} e FES 7t A HEEA (ANOVA
mixed design) &2 AT A5 A (LA, ELADES A W 2l
(within—subject factor) 2%, A (FSHTGH ALBAAD S AR 3H

82l (between—subject factor) &= 3} T}

4.3. A BEA

AR #AAAL ] FH= AT FAXEY AA H ARA#EAS
(grands average ERPs)o| A% FASH APATAAAEY 249 AI7F 4

o (time window)& AA3stg k. ERNS ¢HES v & 50~150mso]A]

el T4 45 (peak), Petr 2bg A § 150~400mselA vhebut
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94 gPow AAstqch 2 229 AZ3% A7) (atency) & 27}

rir

S|
SHA Al HEEE A (ANOVA mixed design) &2 #4389t A 9% (F3,
Fz, F4, FC3, FCz, FC4, C3, Cz, C4, P3, Pz, PA)7F A8A 4 2900]3]
I, A ESPGH AAeAgD o] A A 1 aclo|dnk. 747 53X
= 1He] FARAE Qdsto] @A 7Hd o] SlvlE A% Greenhous—Geisser
corrections %83} t}.

%5 A9 ERN, Pe ¥% 7Ho] #ddE Pearson AT E ARE-sho]

do] 17 6o A dom HAHO gl

ot

N

Hm
r_{
:>‘4:|

Hatgich B4 238

;O
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AT A3}

v}

AAEAIGEYR FAG] AFEAETE 5ol 1 7=Eo] Ut
ANEFAA G FSHGES A", #(30)=.07, ns, A, #(30)=-.82,
ns, Asg=, t(30)=-.36, ns, SDS, #(30)=.34, ns, STAI A,
t(30)=.32, ns, STAI 54, t(30)=.75, ns, oIX F3% =o]7} g1t
kW AUDIT-K, #(30)=14.57, p<.001, &F £E(AUQ 10W),
£(30)=6.92, p<.001, At 6709 Fob Ho FH3 H AF(AUQ 114),
t(30)=2.66, p<.05, == "l o FHsk= BlE(AUQ 12%), #(30)=5.46,
p<.001, AUQ =& A4, 1(30)=6.61, p<.001,91M= Atk 3k F23k 2o
7b o dErET &, ZSA el FAAE At vlE)

_|QI_
AUDIT-K 3, 5 &5, A 6712 5t =9 FHe Ht 35, &5 vt
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B 3MSHEC ZESFHO RSN Sy
A A e 5
(n=17) (n=15) /
Bt (EEAzH) Hd (EFEAD
A5 () 21.94(2.86) 22.00(2.17) .07
WHAS(A) 15.29(1.45) 14.93(.96) —.82
AT 114.94(7.22) 114.07(6.62) -.36
SDS 40.59(7.58) 41.47(6.96) 34
STAI 73 39.82(8.72) 40.80(11.73) 32
STAI 54 41.47(8.71) 42.53(10.27) 75
AUDIT-K 2.18(2.16) 18.27(3.94) 14.57™
=5 SE A .94 (.56) 3.87(1.64) 6.92%
X]g?;fjf;ffﬂ 24 (.56) 9.60(14.56) 2.66"
€% Uﬁéﬁ%f SRS 588(12.65)  54.80(34.43) 5.46"
AUQ & A 5.18(4.34) 36.80(19.21) 6.61*

SDS: Self—Rating Depression Scale; STAI: Spielberger's State—Trait Anxiety Inventory;

AUDIT—K: The Korean version of Alcohol Use Disorder |dentification Test;
AUQ: Alcohol Use Questionnaire

*p<.05. **xp<.001.
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A4E AN D e
(n=17) (n=15)
A= =7 A2 =4 A= =7 =A% A
Hpe o =g 6.71 8.47 8.73 12.73
(%) (4.09) (4.61) (3.49) (5.33)
Hpo A7} 541.89 569.48 494.18 521.96
(ms) (68.27) (70.95) (52.42) (47.34)
() mzAx
H 3. U2 2280 HIRA
kel df F 72 p
et
Eh=3 1 4.56° 13 04
92} 30 (34.57)
ey
zA 1 28,27 49 .00
ZAxA 1 4.25° 12 04
92} 30 (4.68)
= Z5010 SRS QAMZEZ(MSE) S LIErd .
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=3]
~

[nng
0[0
>
]
10
rE
o
HI
1=

W atgl df F " P
A ehgh
At 1 4.90° .14 .04
2z} 30 (7427.59)
Ay
=3 1 169.99™ .85 .00
xS 1 .00 .00 .98
@z} 30 (71.09)
. 2309 Xz 2AHZE(MSE)S LIEHS.
*p<.05. **xxp< 001,

APABREALE AT 49 F2), AF5Y 49 EFC2), T4 99 C) 3 F4
G (Pz) A A B+ (grand averaged) 3t dtFoltk, 19 82 QREE A
Hof ol ¥l ERNI Peol A 6412l X= B (topographical
distribution) & ®oJFth ERN3 Pef] Hu %2 AASA{D} Z34

& RE £ 9o Cooln BEEh
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AdEARNF(n=17) Z5H-H (n=15)

ERN

95 ms 95 ms

Pe

182 ms 182 ms

2 8. EYWH LAOIM 7t 2 XES ERNZ PeZt 2HEE AlZtCHo MA 64K
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ERN ZZo] #A4 AW}(E 6), J< 1+ Fos o7t #F=H A}
F(1,30)=10.11, p<.01. &, F33 o] g Adtel nls] folatA @&
ERN 2%E& uvepdllth 283 A= oA Felst zpolrh aE ol
F(11,330)=8.99, p<.001, CzolA 7b8 & HZ(—4.204)0] &z Hhd,
F4(=.99) el 71 242 x1Z&o] #zy gl =3 A= A Hdk 1He
AsAg g7t BEEY, F£(11,330)=2.75, p<.05. =, F3, Fz, F4,
FC3, FC4 Adelr= et roll #F2olsh xto]7F & EA 2 v, FCz,
C3, Cz, C4, P3, Pz, P4 Adolr AFEA ol Hla] F5dckols 2st
A ZFa® ERN ZFo] #zy gl

ERN ZA71e] 4 A& 7), A5 XN Fog Ao|7p gz gt
F(11,330)=617.64, p<.001. 3, FCzelA 7¢ 71 &A171(97.25ms) 7} #
ZE ubd Fz(59.69ms) ol 7FE #2e ZA717F BEEY aEy A
F Apol, F(1,30)=.44, ns, & A= A8 A 39 A5#E maves o
2 A okgkth, F(11,330)=.62, ns,
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E 5 Zay NN NASHACT ZSAC0| ¥l HF ERN ME1 &x7|
I BT
A= 29 (n=17) (n=15)
ZZ (W) 7] (ms) ZZ (W) 271 (ms)
—-1.76 63.18 —-1.59 65.87
F3(12) (1.61) (13.55) (2.15) (12.20)
F2(6) —1.47 58.00 —-1.63 61.60
g (2.15) (12.14) (1.54) (11.62)
84 69.65 ~117 63.07
F4(60) (1.41) (14.06) (2.19) (14.28)
_0.48 96.00 ~1.70 98.40
FC3(15) (1.61) (13.27) (2.49) (13.46)
~3.89 96.59 952 98.00
FCz(4) (1.14) (12.70) (2.07) (13.37)
—-1.78 95.06 —1.04 96.13
FC4(53) (1.74) (14.23) (1.70) (14.11)
_0.97 93.06 147 95.33
C3(20) (1.52) (10.03) (1.85) (9.64)
5592 90.00 269 92.80
Cz(65) (2.04) (11.04) (2.38) (9.16)
~1.95 93.06 _73 93.47
C4(50) (1.75) (8.63) (1.42) (10.10)
—-3.25 96.00 —1.24 98.00
P3(28) (2.94) (7.81) (2.20) (5.40)
-3.82 96.71 —1.58 97.33
Pz(34) (2.30) (6.63) (2.11) (6.22)
9.62 95.06 — 94 92.00
P4(42) (1.53) (7.68) (1.71) (5.18)
EREEEE
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H
»
m
my
=
rA
I
10
re
o
HI
1z

&
2
o,

df F 7712, D
Ry
et 1 10.117 .81 .003
2=}k 30 (12.99)
Ay
A= 11 8.99™ .23 .00
Aax 11 2.75" .08 .02
2 2f 330 (30.04)
F. 2309 2R = AN FE A (MSE)S LIEHH.
*p<.05. **p<.01. *xxp<.001.
H 7. ERN #AM7|9 HEEA
HAFY df F n, D
ity
7 e 1 44 .02 51
2=} 30 (384.29)
A
A= 11 617.64™ .95 .00
A=xdd 11 .62 .02 .68
2=} 330 (975.23)
F. 230t A= AN ZE A (MSE)S LIEHH.
*xxp<.007.
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Pe ZZe] 4 AF}GE 9), A= fAAeA FJgt Aol7h #EE =),
F(11,330)=18.61, p<.001, 5, CzollA 7} & A% (2.914)0] e W
W, Pz(=1.684) A 7hd &L XFol #AH QT B A= A9
7ve] s g mavl #EE, F(11,330)=3.25, p<.01. =, FC3, C3,
C4, P3, Pz, P4 A dolX+= Huk 1roll Folst xo]7F A& A k2 RbA,
F3, Fz, F4, FCz, FC4, Cz, AgelA AdsAxE vlsl FHoxdteld #
J8A #HAaE Pe X Zo] #HH L

Pe #A719] 4 AR (E 10), A= AR NA Fogk zpo]7h Fa e
F(11,330)=18.96, p<.001. =, P4olA 7 71 2417](184.38ms) 7} &%
¥ Wb, F3(165.00ms) oA 7Hd #-& ZA777F a2 =E o, 2ev A
el fosk Aol F(1,30)=.13, ns, 9 A= fx o A o] s

W= HEEA sk, F(11,330)=.25, ns.

ofo

fol
H
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Hog Zas NoM NASHECY ZSHT @l BR Pe ME1 &K
A=A = oA
A 29 (n=17) (n=15)
ZZ (W) 7] (ms) ZZ (W) Z20 71 (ms)
.65 163.29 —-1.03 166.93
F3(12) (2.05) (11.77) (1.59) (13.71)
1.05 165.18 —-.79 166.80
Fz(6)
(2.63) (13.27) (1.85) (11.71)
1.64 167.41 ~30 166.00
F4(60) (2.93) (12.38) (2.41) (13.90)
1.63 182.24 39 182.40
FC3(15) (2.95) (15.52) (2.32) (10.06)
9.51 183.18 78 184.00
FCz(4) (2.22) (11.73) (1.87) (11.90)
2.60 183.41 1.26 184.00
FC4(53) (1.86) (13.56) (1.51) (10.82)
1.47 182.00 85 182.27
C3(20) (2.29) (10.68) (1.85) (10.69)
3.57 183.76 917 182.33
Cz(65) (1.94) (11.42) (1.55) (9.21)
2.08 184.71 1.35 183.07
C4(50) (1.69) (9.85) (1.63) (9.65)
—-1.22 182.00 —.42 184.00
P3(28) (2.31) (7.25) (2.92) (8.78)
—-2.12 183.29 —-1.17 183.07
Pz(34) (2.41) (9.33) (2.02) (8.75)
—-1.07 182.71 —.18 186.27
P4(42) (1.77) (8.30) (1.44) (6.18)
WD EEEE
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WAkgl dr F " »
G s
A 1 3.88 12 06
9.3} 30 (16.79)
EER
A= 11 18.61" 38 00
Ay 11 3.25" 10 006
9.5} 330 (32.77)
¥ 5019 FAC SANZBZMSEIE e,
*xp<.01. *xxp<.001.
H 10. Pe &XY7|0| R
R df P 7 D
Az
Sk 1 13 .00 72
93 30 (333.11)
A e
A 11 18.96™ 39 00
AgxA 11 25 01 96
9.3} 330 (1145.27)
¥ Bo00 2AC SANZB #(MSE) S LIErd
*x%p<.007.
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Fz, FCz, Cz, PzelA %3 ERN %3} H5 g Alolo] Ad 45
st A3 (% 11), AUDIT-K A9} FCz, r=.36, p<.05, Cz, r=.55, p<.01,
Pz, r=.36, p<.05,°14 73t ERN 2% ztel]l f-93 7 AFdo] #&=
o, AUQ #A492 FCz, r=.39, p<.05, Cz, r=.58, p<.0l, Pz r=.40,
p<.05, 1A 34 e ERN % Frel= fojst J2 Adgto] fRFITh =,

%5 Ao F7h= FCz, Cz, PzollA 574 ERN 2%2] 7HAel #ylo] 3l
At

Fz, FCz, Cz, PzollAl F743t Pe A& %3 A5 Alolo] A 48 o
A3(F 12), AUDIT-K HF$} Fz, r=—.44, p<.05, FCz, r=—.51, p<.01,

Cz, r=—40, p<.05,°1 =43 Pe X=E 7to] F23F F4 Abyto] T2y
om AUQ A48} Fz, r=.—-37, p<.05, FCz, r=-.37, p<.05, oA =43t

Pe X% Zto% 4

1o
ro
1z
X
o
[ <
o
r o)
i
N
38,
IS

=
-
FCz, CzollA F43F Pe X Fo] ZAhsh= Ay #F-o] SISl
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AbTFE A

=
[

B 11, ©A m@EXH(n=32)2 F5 H4et ©3 fIXE ERN &F 719 H#EA
A 93 ERN 1%
Zo SE AR
Fz FCz Cz Pz
AUDIT-K .02 .36" 55" 36"
AUQ —.01 397 .b8™ 407
AUDIT—K: The Korean version of Alcohol Use Disorder |dentification Test;

AUQ: Alcohol Use Questionnaire
*0<.05. **xp<.01.

H 12, ©A mEXH(n=32)9 ZE5 H4et M3 AXE Pe &F 7Ho HHUEAM
- _ A 9)AE Pe W=
Fu T AR
Fz FCz Cz Pz
AUDIT—-K —.44" -51" —.40" 24
AUQ -.37" -.37" —.30 .19
AUDIT—K: The Korean version of Alcohol Use Disorder Identification Test;

AUQ: Alcohol Use Questionnaire
*p<.05. **p<.01.
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VI. =9 % A|A

1. =9
T oATE FE5E dE dHES ddeR o5 of RYHY A2

ZYA A} ARIBRANE ARESte] PotR At et WA A9

& Fds FAT A, g LFEY BB AREeA ZE ) Y-S A
Ak 719 F93k 2ol 7t AFEQT WA WS e FEolA 5 we] A
AR vlE o 2 wE /&S Kot olye Ayes oF RYFE
g A2 FoA FHEHdo] AFFAL G Bl ¥ w2 2FES B
st A AFE] Ao A (Smith & Mattick, 2013; Smith,
Mattick, & Sufani, 2015). webx E87] A FHA FHA] 445
AR ve] o F2 9k FES HY Fojgt: M 1-10] AAHY
Tk McLean 5 (2014)& Z3A #AS] F3hel Fo], &4, A 53 Z&

A3 7se waa tered A4 sgo] aray FEQd], B B

b4

re
-
v
o
rir
||
oo
™
ae)
S
lo
1
3!
i
An)
o,
_\‘#‘
ry
e
i)
rir
lo
41
1o
o
N
we,
12
2
ojr
J

w3 FoFde] AAEAR Gl s o wE vks AEE Beled, ole
ZHA BAE AFEE] ool o EUEHH vAe JFS AR A9
Aol Aol U FH(Smith, Mattick, & Sufani, 20
o TaAwe] s AdG HE oA w2 TEAS Hola ol d
TEol AL FAA wE WA dEATE Zls Basielt
(Balodis, Potenza, & Olmstead, 2009; Goudriaan, Grekin, & Sher,

—
o1
N—

o
i)
-
)
re

2007; Henges and Marczinski, 2012; Kreusch et al., 2013 MacKillop

_47_



el
A 2% Z237 dx &35 B2} o]gd Ay Ax] ZAe 8 &Y
A ZAANA ¢ B 45S FEdtts AS AAFY(Botvinick, Cohen, &

Carter, 2004; Botvinick et al., 1999; Botvinick et al., 2001). B3t =}=

ZA F dx A= F AG 119 F2o% Aoyt AEEA ke Wb,
BEYA A ES5H o] A el vl Fo A =2 LHES B
Gt YA 272 A= U= vbs Atolo A5S Yo7]ar(Larson,

Clayson, & Clawson, 2014; Nieuwenhuis et al., 2006; Randall & Smith
201D, dd ¥ = Wks oA A&3t vbga Adqsr] i FEEe v
S oA sfoF skt (Smith, Johnstone, & Barry, 2008; Smith & Mattick,
2013). = EAA oM Al s a7 HER, & ATolA FSAG

of #dA oA HQl £ 2FE&S F5Ae Al 7ol AstHo] Sl

=<
3 ZeRkoll A foshAl FAE ERN M Zo] #zE ). ojejst A= 4

HUAES OO daso]l OF HUHZ vAE JFL 2AR ATE
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7% Smith$} Mattick (2013) 8] A77F FHgHd], 0|59 AFelME &
o] s Al el vl fskAl ZA¥ ERN EHES Hlo] ##EQ]
ko mEba] AR BE A A FeP o] AR e BlE] A E ERN
&S 1l Folgh= 7Hd 2-10] AXHGITH ERNS F/ ©x] 4 @ 7o
s 7jQle] Whg AEE HigdstE Aow odeA Qlth(Falkenstein et al.,
2000; Van Veen & Carter, 2002). wW&hA F5- oA 7F4AE ERN I FH
& HEA oF @A 7lwo] AstEHo ss AlAMETh olelgh o R ©HA

7158 Ad2 FEAEC] AUAA @ o daes AFske F5 dF

o
>
_0|L
rlr
.
o
2
o
X
1k
>
30,
U

FCz, FC4, Cz, AEolA AdFAA ol vlsl 3 dolA FolatA s
Pe %ol #AHY. Z5H G ARABHAAL] 2491 Peoll tisfir] ol
AT+ A7A BaEA kst shARE 2 AT Ay AARIES td e
2 gFagol ofF EUHZP vAE ¥ AR A¥ 55 (Bartholow
et al., 2012; Easdon et al.,, 2005) 2 dA|gtct}, o|& Fo], Bartholow &
(2012) & d3s AFE 3 ARl kol vis FostAl da
H Pe XEFE Hol= AS dEsIoh wepa AMddA A A F53 o]
ATl e FAaE Pe IFg BY Zlolgk= 7P 2-27F A A HS]
th Pets 29 ®©A| o]F9 gAAR oF/ AR A7 HAHo ARE olsdrt
(Falkenstein et al.,, 2000; Nieuwenhuis et al.,, 2001). Falkenstein
(2004) ¥ Overbeek & (2005) Pef] 37F4 F23% 7)ol dsl +4313d
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th. AA Per 2570 ot A HeS Hdsta, 4 FE A Zsts
¥ #AAEH, wpReto g2 9 F o]f o] AGH H&-S 3h] {3 A==y @
3

ety AWy wea EognhelA 7t

»
-
)

S f-E Qv
ERP?] =43} (source localization) A2+ fMRIGS ¥ 94 7I'HE Al
&3 A2 2 EYHHES AASA 2AE AAEL AT (O'Connell,

2009; Stemmer, Segalowitz, Witzke & Schonle, 2004). ERN¥} Pe?] +
AA = A adz el A t(Herrman et al., 2004; O'Connell et al.,
2007; Van Veen & Carter, 2002). & =°] Stemmer 5 (2004)& Aty
Ao &S g2 A=A ERNol #EEHZA & HIS A,
O'Connell 5 (2009)2 <94 245 T3l Adidv)do] ERNO A et

AL Baskglvh. 3 Mathalon 5(2009)2 ARI#A-EAL] 9 IMRI A5
&3l ERNO| &3 Aojitaae] A3t Jerk 42 #-dEo] Jlas B

stk ®3 Van Veend Carter(2002) 9] dAolAe 494 245 %

Ped g7} Adadel 35 (rostral) ¥ #2393, Herrmann %
(2004) 2 Z9A £4& F3 ERNS Zdx7F dojid»d o] v 5 (caudal)
ola, Pef A= A 5 (rostraDolgtal Balskgltt. o]el gt
A A7 AARES oF BEUET 7wl #eisk ERNI Per g2
oAl wHASTh= 7S AJAFSHTE Mashhoon 5(2014)2 FH2219] gy
Aol FAZE A4 vl FoetA ekrbe= AE BaEgith. T3 Squeglia
5(2014) 9] ATeME Fad F5E] A de] Furt Addle] H
af fFolotAl Fawe] Qlgo] #ERHAT. wEbA AT A3
Adte] vls] F53do] oA AaE ERN, Pe X%FS Hol= A& &

I
S
>

oft

Jo
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A, v, Sheld, i, AWA, BEF (2003). A4 BA L P

v, ek, AR (1995). ol das T A AEHAL (The
korean version of the children of the children of alcoholics
screening test; CAST—-K) 9] 7|4 A e 9 ggs A5, s=H
Melets| x|, 34(4), 1182-1193

(1999). =] a3 ARE Fol AE=F9] Hlus F3F =A<l
o] &3 ARE Aol #d skl stmALE =X, 37(37),
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use disorders identification test (AUDIT)E &3+ 4759
A" 7] Alcohol use disorders identification test (AUDIT). 7}
Heolgts| x|, 1(9), 9.
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AA A, gt=EAEste x| gk 2 M2k &2, 25(1), 83—1009.
(2010). A, &FdEe) W& e 774 o3, AEEATR,
11(4), 1707—1727.
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ABSTRACT

An event—related potential study of error monitoring

deficits in college students with binge drinking

Eunhui, Kim
Department of Psychology
Graduate School of

Sungshin Women's University

This study investigated error monitoring in college students with
binge drinking using event—related potentials (EPRs) and Flanker
task. Binge drinker group(n=15) and control group(n=17) participated
in this study. The Flanker task show one target stimulus between
four flanker stimuli. The Flanker task consisted of congruent and
incongruent conditions. In the congruent condition, the directions of
target stimulus and flanker stimuli were same. Whereas in the
incongruent condition, the directions of target stimulus and flanker
stimuli were different. Participants were instructed to press one of
four buttons assigned to the direction of stimuli. Binge drinker group
showed significantly higher error rate and faster response time than

did the control group. In terms of ERP, Binge drinker group showed



significantly smaller amplitude of error—related negativity (ERN)and
error positivity (Pe) than did the control group. Also it was observed
that as levels of binge drinking increase, ERN and pe amplitude
decrease. It has been known that ERN, Pe reflect error monitoring
processing and were generated in the anterior cingulate cortex.
Results of this study indicate that college students with binge drinking

have deficits of error monitoring and this deficits are related to

anterior cingulate cortex dysfunction.

Key word: binge drinking, error monitoring, ERP, ERN, Pe
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