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AAEER A7 L REA Y] FolE THAIL Qg dvEA K
3L Qlth(Alain et al.,, 2002; Bates et al.,, 2004; Morris et al.,, 2006). <
FHAE 53 AFF dFe) ug Fod ARV Fo =z, flo] A
= EYHsle] o FE ©Aeta Aol g gt Hie v qes =74
St AA7IE o Z FYHa 3tk (Ganushchak & Schiller, 2006; Mlakar et
al., 1994; Ullsperger & van Cramon, 2001). #* o] Z4&49 3219
LFEA o7l B2 #HS w1 =d (Hommes et al, 2012; Mathalon
et al., 2009), ol& FEA o7t WA ghxpo et ofyel A #A}
of AAEAY T U e AAs JHNME HEHel wel QR
A ol 7} Al o] EAJRA 3 (trait marker) & A AX] 7] wlZo|tk(Perez
et al., 2012; Simmonite et al., 2012),

AAEEY A9 e/ EA s SAT A= Gl BlE
AT Sx7F A 3B T FoleA o 7 wkE AR 4§ w2 RS
S RIS d#AHA Rusta tk(Mathalon et al, 2002; Polli et al.,

2008). AR At 12 LFES Hole A2 FAEIY S A

¢
-
iy

¢

Ao s (52 vkg)o] AAle] A g A3 dX|shA] v Ale Q)
2184 F38kal (Farrer & Franck, 2007; Frith et al., 2000), &3 A&
= 9 oo} dASA =AekA Eshrl Wil Fe® oldiHa Utk
(Bates et al., 2004; Botvinick et al., 2001).

LFEA = 2 Ay A (anterior cingulate cortex) ¥ H|IS



A F3] 4 (Dorsolateral Prefrontal Cortex)©] #¢3}a(Brown & Braver,
2005; Bush et al., 2000; Ullsperger & von Cramon, 2004), ©] = Aty
A AE @ FEA] (Carter et al., 2001; Polli et al., 2008)¢l, 2= A=A
FTHAL A AEZFE el st JRE ol o/E A= AA
of #oidttta d# A Stk (Kiehl et al., 2000; Taylor et al., 2007). > <
dATFES A 3 F RSk eubse] ot Agida A wjelE dHd
FyAe] syt gl vla FAREd Aol A folstAl sk A

B3ty 9=t (Laurens et al., 2003; Kerns et al., 2005), o]& A4l

_%
A EA LFEAY FhE whgshs Ao oldiH il v (Becerril

(positive potentials) ¢+ 21 7 $] (negative potentials) & W& A4 (peak)
=& QA (component)® TAAES Qa1 ZF 2452 AHAES =24 3}
Rnow 4#HA Qlti(Hillyard & Kutas, 1983). AR TH A $
T AT 52 9ks %9 A B S WE & (milliseconds; ms) @9 E #Z

35t ARe AXT Q7] R, oREAe} o] vE F A% <

oif= A A A Ao #e Aol Il AFEE L 2t (Gehring et al.,
1993; Leuthold & Sommer, 1999). X3 Hiol:= 1U%E 3}
(high—density EEG) 2] ARgo] gold|de wet APddd el Ftad e

o



7F = ST

APIBREA R E AFESEe] LREAIE S AT ewe ddd
AR EAS] 24a2A eFAYE FA AL (error—related negativity: ERN)
= d#AHA Husta Advh(Falkenstein et al, 1990; Falkenstein et al.,
2000; Gehring et al.,, 1993). ERN<& @®Hs & oF 50~150ms &< A+
¢ A= FoloM #FEH= 4 Ao 2 (Debener et al, 2005;
Leuthold & Sommer, 1999), @ FEAE wrd3ttty A4y A A (Gehring
et al, 1993; van Veen & Cater, 2002). & <+°], Falkenstein &
(2000)> #A 38 F enbgo] YEste wl ERN2| %o FojstA & A
= ¥, o] ERNo| oo} dFo]l dAeh#] kshag sk &5
g2 R W@t Awsialitt. ERNS Aida]dolA dgdnta ¢
&4 ¢l+=dl (Ghering et al.,, 1990; Holroyd & coles, 2002; Nieuwenhuis
et al, 2007), °lE E°] Mathalon 5 (2009)2 ARA#AAL]9} IMRIE Al
£33t LHFEAE A A¥ ERN %9 S7keh doidade] &3t &
7V ME AT las Raskliv A aE A E ARt L REAE
Ar SA7E Gl vs FesiAl A" ERN A
Z5 Hole A& d#HA ®us=d (Alain et al., 2002; Bates et al,
2002; Morris et al., 2006), o] FAEAY A7 e {FHA L FolE 7}
NS AAFSHEF(Mathalon et al.,, 2002; Mathalon et al., 2009). &

Morris 5 (2006) & FAEEY SA7F 7EA A =3 T Al
%

—
o

S

~

2
R

iy
2

B8l ©ukgelA ERN A%o] fosh gra® 2 wasgla, ol Jaw
AW BA7L Aol F LWL LW Woln ANeA E3y] WEol
eha e ehgict

P% 274 5o AARAANE Aol eFEAE 2AS] g8

= FANA FYTt ewts F7F oo dt}(Gehring et al., 1995;



Mathalon et al., 2002). 3t 2FHA] Ao ik 7H]lo] F9lo] 4
HEEQIA S ¢l QIAIRE A1&53 vh3-5 Q9she Al AAR Eu|dtol A
sHAl whg-sto] WHAskE A (slip) & Qvlsl, ole HAlE olafstA] el
WSk Z 9 (mistake) 8b= 77 ®th(Reason, 1990; Ganushchak &
Schiller, 2006; Scheffer & Coles, 2000). 27842 545 28] AL
© A & sl Abol #A|=(Boksem et al., 2006; Masaki et al.,
2011), dolBE FAste] A (slip) ol 93t erbgs o]Fo d F Utk
FAE 7HA L vk (Masaki et al., 2007; Notebaert & Verguts, 2011). At
ol FAl= A= 91| 9f wkE-o] 91X|7he] A VxR b, A=29 914
o W3- fIA7F FdS dA 21} A= X9 w9 AV AE o
2 Edx 2oz A" (van der Lubbe et al., 2001). Aolwl 3} 9]
o] F Fo] kg g wA = Aow dEA Q= (Hommel, 1993;
Leuthold, 2011), & A =Hx = A&sta gJghst wkgo] yepA|uL
EUA A= Aoz =g FHEE o] o wol yEhdtH(Lu
& Proctor, 1995; Simon, 1990). °]#3t &I}E Alelwl Gzt &b
(Simon et al.,, 1976; van der Lubbe et al., 2001), o]& 7j<lo] &3t &
e o' ZAJMAE & UFNE AR (&S =) witel w77t A=
oz dHA ok (Hommel et al., 2004; Liu et al., 2004).

Atol A S AFESe] LFEAE ST AR AEAL] A= ot
oA Rt ddE 77 A9, S ERNo| Yetdes AS dAHA B3
L At (Boksem, 2006; Masaki et al., 2007; Masaki et al.,, 2011). B3t

n 5(2006) ¥ Koppoh Rist(1994) 8 Apolwl HAE AREEE ArelM = 4

AT SA7E GAAlel mla] A o® o 3 wke ARR ¥ E2 o

b4

-

¢

Hols Zlo] BEHgleH, ol AAEIY &7 ewE =017 Hdl

A1) WEs FAsk=E Zelzt 7] wiEoletal olsiHar vk ey A

o
o
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o] At 31 It} (Siever & Davis, 2004).

el

o o]t} (Goding et al., 2006;
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e
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A5 591,
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Fo] ©RE 914
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Miller et al., 2002).

B35 Qth(Asai & Tanno, 2007; Asai et al., 2008).
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t}(Becerril et al.,, 2011; Ganushchak &
Schiller, 2006; Mlakar et al., 1994; Ullsperger & van Cramon, 2001).
Qe Jh]lel e gxd ey dAHA = AES s TS A
o} (Frith et al.,, 2000a; Wolpert & Flanagan, 2001). 2F+= A& o] 3|

M MAEE Host ohlet P wgo] Rl du QAT A

AN p 4

ol
o

)

Wes 278k Al S o w ww|etol AdtA whgete] wAsk=s A
ool e (7129 & o] 8, 2008; Rizzo et al., 1987; Reason,
990; Ganushchak & Schiller, 2006), @77} 8X5H o|& AL3HE =

o] HupEtta 4HA Qltk(Coles et al, 2001; Falkenstein et al., 1991;
Hoffmann & Falkenstein, 2011). & 78X Aol ) JEgk w30
FollAl Aes] g Qe A A qes EUE St 3o
(Scheffer & Coles, 2000; Simons, 2010). °]&3t L FEA = Al =
W glolm YAl yrmuwel JAA A3 A (efference copy) = {13 7]

AAE LFEXVE Jbsd Aow HIE W Yri(Angel et al., 1976;

=

= )

o

o

o

Modirrousta & Fellows, 2008; Wolpert et al., 1995).
S 9 dEel eRYAY A4RH /AS nusa Yok Z, o
SelA] o] T2 Ay A (anterior cingulate cortex) ¥ Hl2S A ATy A

(Dorsolateral Prefrontal Cortex)¢] ¥ojgttty H1uE 1 th(Brown &



Braver, 2005; Bush et al., 2000; Cater et al., 1999; Ullsperger & von
Cramon, 2004). Aty A2 Fs& BUHs= T 53] 2784 Al
#Hojstarl (Cater et al., 1998; Hester et al., 2004; Magno et al., 2006;
Polli et al., 2008), wWj¢]5 AAFI AL A v d2FE 7o) A3 r
= Wol e FE HAaATIHe Ao dodur dEAd Stk (Garavan et
al., 2002; MacDonald et al., 2000; Taylor et al.,, 2007). d& =

Hester 5(2004)2 449& oz SFEAE A fMRI Aol 4
Hhe Rt eRbgolA Aoy de] 437t Srbeke sle dEsdnh =8
Garavan 5 (2002)< fMRI 7oA <xka Al Acfdafd 92 wjels A+
T BE A Fe AE #Eedled, 58] AdideAe Aeks

Alegel mla] eubg Algeld g3k Srrskion, wielS AdFEE 2

¢

W Al Ty AW e & ARl 48t Trks AT Rk o
Beh A Aoyt wes ddrade] yE)ATE eFEA Bk of
et @75 £017] fall des £4skes Aol wojst = AlARRIT

2. ABBAAN NN BRHE oFHA FA A9

AFABHE AN E ALESEo] QHEAE XA dFE5EL QFEA 9 A
24 5% #H A A9 (error—related negativity; ERN) S A5 A X

=
askal Stk (Falkenstein et al.,, 1990; Gehring et al.,, 1999; Gehring et
al., 1993; Nieuwenhuis et al., 2001; Sheffers & Coles, 2000). ERN<
kg § oF 50~150ms &¢t AF-TG dAel dEEH= 74 AHow
(Debener et al., 2005; Kopp & Rist, 1994; Leuthold & Sommer,
1999), L EHAE WYt 2oz 4 A Stk (Falkenstein et al., 2000;
Hermann et al.,, 2004; Sheffers et al., 2000; van Veen & Cater, 2002).



ol & =°], Nieuwenhuis 5(2001) A4S thdor QLFEAE A
ARATE AL ATl A 3 F YRkeRT enkgs e W AF-FS
P4l ERNO xFo] fFo&tA F7tets AS #2skqltt. Falkenstein &
(2000) = 24bs 5 ERNE xFo] fofsiA Frishs 2& #EsqlaL, o
et MFH] F7ks Al g BEs s ES vk dnta A st

). T3 Hermann & (2004) 9 oA += 2F&3 ERN FFE 7k {9
3 Aol 9lgo] #EE =Y, = ERNS R Zo| =742 9 780 7Ha
=23

&= Zo] #ZHQITh o]glst AT A5 ERNo| Q5

HT 50 ARAA-EAS] 249 YA 24 (source localization) %

= ZAAE W3 uA} ot A4S0 RuEa
2t} (Holroyd & coles, 2002; Mathalon et al., 2003; Mathalon et al.,
2009; Nieuwenhuis et al.,, 2007; O'Connell et al.,, 2007; Rollnik et al.,
2004). & E°] O'Connell 5(2007)& YA A& &3l ERNO 44
7b Ao dde Raspgivh. =gk Mathalon 5 (2009)2 AR S <)
fMRIE AR&st] @ FEHAE A ATolA ERN 2159 F7kel Ay
Ao s M2 AEEHY &S Rtk olyd AdFES LFEAE
gk sk ERNo| Aoida]delx] wAggha AlAbstH, ol gy do]l o
A Bl Mg Fad gds Ive AW AT AdydsEs AATH
(Critchley et al.,, 2005; Mulert et al., 2003).

3. AlolE BAE AHEH oFBA AT

ZES

I

4 Se AABAANE AET] SFEAZ 2AFY] ANA



= HAA Fod ewks F7F %
Mathalon et al.,, 2002). LFEX F4L A3l AHEH= AA F sty
Aro] IHA| (Boksem et al., 2006; Masaki et al., 2011) & dol%
sto] Az Qg eRbE-E o]Fo] ¥ & Qlvk= S 7HA AL v (Masaki
et al.,, 2007; Notebaert & Verguts, 2011). A}©]
Ab=o] ARgRTE A2 & Al 3 Ui nHHE VIEoR Ee Wkl
AAE 7 o, Z42be] ApFe= whgEfoRdt IX7F A Hol Stk Ale]
HoFAe e 2L A= IASF whE-o] IXFEe] AFel] e =
g, = A=9 f1Aek jbg-2 S1A7F Fdsh dA] 213 A=2] A9 vk
o] QA7F ME vE EdXx FHaowr FAFET(van der Lubbe et al.,
2001). Atolwl FpAl o] AA A3} EUA| 30| Rbgo &= vA= Ao
Q=8 (Hommel, 1993; Leuthold, 2011), & 9 A= Al
&5k kg3 ARbgo]l Wol YEhAIRE, SdX oM E Adder =d
Hhg-2 @nbgo] o] vElA Evk(Lu & Proctor, 1995; Simon, 1990).
olgfst a¥E AtolwW a¥ebal sw (Simon et al, 1976; van der Lubbe

et al., 2001), o= g4 #eel w2t G Pgo] FAJA L o=

=)
£%)
2
2
rlr
=
o
o
lo

B=)

FAgdgst dF5s & 7 UdSS AYdtt(Hommel, 1997; Hommel et al.,
2004; Kornblum et al., 1999; Kunde & Stocker, 2002; Mordkoff,
1998).

Atel® A ARGt L REAE AR AR TIE AL ATE el
Solld o7t AEE H7 A9 ERNo| YEhuE AS d#AEHA Bt
Stk (Boksem et al, 2006; Boksem et al., 2011; Ideno et al.,, 2005;
Masaki et al., 2007; Masaki et al., 2011). & E°] Masaki & (2007)
s ddeR Alold Aol ABIBEASNE AFESY] L FEAE AL
g Aol enbgell A ERN Ao fejaiAl Srhet e #238k3lal, ERN



LFEAY AHolE VA Ao AdFAEHA Husta o (Cater et al.,
2001; Castellar et al., 2012; Frith, 1992; Laurence et al., 2003;
Nordahl et al., 2001; Polli et al., 2008), ZAIEAW xjor AZEHE= @

FEHA o7 FAlEd e 4= A, g2, gl Abardel 9 Al el

QLN

1
off
2

of A S mxE Aow BRuHI Qri(Kircher & David,
2003; Knoblich et al., 2004; Laws et al.,, 1999; Jeannerod et al.,
2003).

o
™
ng
ok
o
)
10,
to
Hut
ol
N
o,
O

He= SA7F 24 @Fo] Apaleo]l ¢
A xst WEH dAskA] Gevhe S JAASHA Xstal(Farrer &
Franck, 2007; Frith et al., 2000a), #d2st F5S A 2o} A
ZAstA Fat7] witel xHE«= Ae®E olsiE i Itk (Bates et al., 2004;
Becerril et al., 2011; Botvinick et al., 2001). ©o]+= AAELY 227} =}
Ao s gESHE SAle=H Folrt = A= AAFIG(Frith et al.,
2000Db).

A 2] e REA FoNE AR AT A}
7F 7Rl Bls] 21 vk AR O 2 eRES BYS dHdA ®Bast

1 Yt} (Becerril et al., 2011; Morris et al., 2006; Perez et al., 2012;

7

iy
rlo

=l

riot

2
M

Simmonite et al., 2012). & £9°] Morris 5 (2006)2 FAEAY 3kx}2]
O REx] Fol2 A Ao AAEAW a7} FAFQl] e o 71

L AN o L 9FES HolE AL RIS, Becerril (2011 %



thool& AAEAY SA7F enbgo] ANk vdEv= ZE JAASHA] Eet
A, ke e BES ke AdE Kol AS AlASH
¥ @ AES AR @A) Kol QFEA Fofe syl
A ZAE Ak, S ARG A7 LRrEA e #Holsts ¥ X
A ds wjels 594l Vs olde Hlvy Husty Qv
(Becerril et al., 2011; Becker et al., 2008; Cater et al., 2001; Kerns
et al., 2005; Mathalon et al., 2009; Woodward et al., 2009). & =
Becker & (2008) #HA| +3 T @REglA FAEEY 2] Ao
I oS AdFd 43 foleAl HaEe AS dEelgled, ol
JAEdy @7 LRE BAStL ANE BEs Hike] BHA AT
= AAFSHH
AABREARNE ARG BAEAH Y L FHA FlNE AR AY
A= dAEgy A7 gl vis foekA ERN o] Zhash 7
< ®askal Qo™ (Bates et al., 2002; Kopp & Rist, 1994; Mathalon et
al., 2009; Morris et al., 2006), o]= JAEEY 327 L FEA 2 ZolE
7FA 2L Q1SS AJAFSETR(Alain et al., 2002; Bates et al., 2004; Mathalon
et al., 2002; Morris et al.,, 2008). & =°] Morris 5 (2006)> gl
A FA7F LFEHA HA 7 T ARl vlE] @Rkg-oA ERN x#o]
FostAl FAaE Zls wESdE, ol AAEEY b AAlo] g ent
o A Fzolgt AAEA Eshr] wimoletal ARkl EE Alain
W SApe] ewbgoA ERN X FHo] {ostAl Zad A
A2l 75 ol wiEoldta BEausiith. =, FAAEEE SxtolA
LA #Hoske A Aol S4d3t AV duEA RauEa glow
A

Aofdyd2 ERNO 2 e da A 97 wiZel, dAle
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F+ (Gooding

O/\]_
et al., 2006; Lenzenweger & Korfine, 1994; Miller et al., 2002) A=

ME A
ol L R/FHA Aol

-

R

A ERN ZHE 77

o=
T

Aol 7} AAETH(Asal &

o e

I

A

2= AA AL

o E4AE
Tanno, 2007; Asai et al., 2008; Kern, 2006).
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1. 97 94

g AA dheke]  As FQ gistAlES e ®  Schizotypal
Personality Questionnaire (SPQ)E A Alsle] SPQ Ao 2738t 93

7 YT 4 BATS sk F 49 5%l AP A5 0

5]
e gigtAlS A4 FAT x2S (dEe WA, 2010; Kim et

7)
19905 AAlste] o
S AAAE, A4 A, A, kE 9 Fng FH WYL AAw
94 gotol str] olF sty s TrAH Uy

Clinical Interview for DSM—-IV—Non Patient: SCID—NP, First et al.,
1996) = AAIsF3AH.

2.1, 248 A7 H&

Schizotypal Personality Questionnaire (SPQ)
SPQE w49d AAFNY AEE Hrtete == A7) Hago]

o, o B ojyer FHET. T 74vFeE FAHY 3l (Raine, 1991),



e, ARRIA ], 7]olgt 23}, V]old g, o4 F 67HA sheladlew A
g9 238 5 (1997) 9 = ARgskaL, WA dAEs 9lelt

TZ3d dA W (Structures Clinical

DSM-1IV & [&°l&
Interview for DSM—IV—Non Patient: SCID—NP)

SFobmi=

SICD:= DSM-IV A 7= & 19 FofEs Adalr] 3t vk %3}
H Agd=Fo]t}(First et al.,, 1996). AAAZF 42 %5 AE3d 44
AR

A7} olel gRBHEEl 1 Skl wek ohg golrow dolbe ad
g Mg 2 B Y 1@ S 9 <

7] % (decision making tree) =
e slde)ow T|Esky dAgRzt Al

& AHgSaT,

#), 294 wwh, 3(94
o}k A

700tk 2 AFeA = e F(2000) 0] WksE A

3. 49 2
3.1. 9F BA 23E AT Alold #A
ASEF e =7
=R oooo omoo
-
wom = oo oo

I 1. Afeld A e A= ZE WSS A) O™ 2. Abeld dAe] 23
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% 3. Areld A A5 AAL A

R BHA SAS S AARE Alolwl HAE ARSI Afold 7}
Aol A ARRE = A= 9, AR, AT A, S4Y T iR A
W, 7247+ A5 AAIENS W §EgEjor 3 WES] X7F A H vk
(2" D). A5 HFE BUE gde) Ao, AP upgrside] +
2o e Ve g2 o 44 F o dEE AANEAY. A5 F
yl e f1A 5 g stoll AR AAEIoH, At Froiztel Al gl
Aol YEbus 9 A 9F Adagle], dEE Eo] vl e vk HE T AN
H A=) et g HES Thed 3 wEa Jegetd FEES 2948
At

AL 7 M4 2R FAHNEH, S A= AA A9 9 W
< AT LI A=A A5 AA A9 v HE AT AE HE
=UA 2HoE FAHAT(TH 2). w2 dAFolME g A 7 LN
B

o] Az A 39 EUA Fxio] LASA Hizdl, UA 20H EUA
o] FA HEG P HE AANHRES FASon, 39 dA U=
Eoeddt a1 DE AANEHES ST & e § 35
E ol AAEdeH, 7 asutt A=l A" wkewES] f1A7F A
AH = Zlo] 54tk oE 2o A WA 254 7 AF% WES TER
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WHE JAE AT FolAst & AYEA BAG F B AGS A

2 AT AFEEHE Aleld HAY A= E-PRIME (Psychology
Software Tools, Inc) X2 13S AFESFe] AAEHATE A AP b5
2o A= AA A+ 2okl g Aol 700ms s<9F YERE $ AF=©] 80ms

1200mse]™, A= b kA2 1980ms olth
Algol oA A AldE EF G 77 10 A A 29 gt & A
& 240 A1 A 35Fo|r, F AL 720 Al (DA =3 360 AF, =
Z71 360 AE)olty. Adel oA AT FroAzpo Al FAel &g A3} o] 9]

of Hstel FFS F 4 UL ¥ AYN B 449U 5 AAFES 72

64 L2 Geodesic Sensor NetE AFE3lo] HuE SHsEH oM,
2 w3 A A|do] zhFojX AFPAgA HAEGLE Hup F4 2 V]

+9 A (reference) = Czol™, ZF €2 impedance= 50kQ2 ©]3s}

1>
o

= S48k, B84 (sampling rate) > 150Hzolvh. A9 5 4 Hab=
600ms(§F-§ A 100ms= *¥&3F9] 500ms7HA]) ¢] epoch®

kel ol &g artifacts® AAS] A = AW & ©@AEE
Al eye ALY 1, 5, 10, 179 533 w37} gk} £100

[y
= ANAL HF BAA AlLfstdvt. Huks ARkey eRbgo R FEd &

A
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0.3~30Hz¢]

shetet.

S

bandpass filter= digital filtering

4.1 AF+ZEAH 54

—_
file)

J (independent sample t—test) S %=

A7

=Yg HE ¢

4.2 P& A=

ol

]

o

9 <l (within—subject

SRR

A WHEFEA (ANOVA mixed design)©] A&

# t 7174 (paired sample t—test)©] AFE-E AT

)

RYA
ar

fel& &7 f3& di-&
(between—subject factor)©]t}.

factor) o] a1,

P28



4.3 AABAAY

AT~ Foizre] AA F ARAI#E A S (grand—average ERPs) el
Astel AT APAHE AL 248 FAE AIZF P9 (time window) & A7
sttt ERNS @WHg WA & 50~150ms oA Yel= ¥4 %4 (peak)
o7 AP on, ERNS A Z (amplitude) ¥} ZFA7] (latency) & 2tz =3+
A WA c R FA S ERNE #Alo] 29E A= F9l= AF 99
(F3, Fz, FOH ¥ AF -5 94 (FC3, FCz, FC4) 49 T4 49 (C3, Cg,
ChHoldrk. AFA el A= F9(F3, Fz, F4, FC3, FCz FC4, C3,
Cz, CHola, AR 1L A (FLY 14 AFLH 4 Aol
o 34 7Hdol fIHkEl 3%, Greenhouse—Geisser corrections 2 -8-3f
o EAskalth EF Afolwl 3AS e F&I ERN F o] #-EAL

Pearson A& A STE ALLso] A 519t}




V. a7+ A3
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7o

N
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dl,

|

AR

ZFol7F vpEbst

-

°
gl

A =8 SPQASTE BTl +(29)=-14.309, p<.001.

9

Zo) £(29)=.108, ns, t(29)=—-1.275, ns.

[e]

-

°©

aze)
W
T
Tor

0.108
—-1.275

—14.309

21.27 (1.03)
15.13 (0.64)
41.80 (6.27)

21.33 (2.16)

14.73 (1.03)
17.80 (1.70)
SPQ : Schizotypal Personality Questionnaire
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lElolom [(1,28)=222.74, p<.05,
A okortt F(1,28)=1.15, ns.
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a9 5elv= A BATY FEE 4 AN wEE e R/Hd
TR ERN= A5 99 (Fz), dF-3¢ A FEC2), T4 99(C2)
A AA B4t (grand averaged) §F Zo] AAlE o] Qltk. I 6
doll A 2] ERN £ (topographical distribution) & X<t} ERN2S FHof %
& A AT LY 7 ¥ BT AF-F49Y9Q FCz A= F
ol BFHN o™, GA FAL Bl £LdE 1A dFLol ERN AH
o] #& Zlo] HAH .

=
ERN A#5 &/ &A% Ay, Ad 3 Fost Aojrh =i,
5

—4.29N vs. —2.55V). ol° BHIZoIA A=

Holo| = Fost xpol7p BaE =], F(8,224)=18.65, p<.001, =, FCz

H vk, C4elM 7R 22 0FH(—1.034V)

of #AF ALt AT Folet Ak 7o) g A BREHA Aokt

F(8,224)=2.00, ns. 87 AT #4938 <17 dIFTelA #zFE ERNY
B AZo] % 4of AAH] U}

ERN #7129 &4 Ax, Aoy A5 F-9ox 25 zpo)7p a2

A ekgtow, HAeke [F(1,28)=1.29,019 M= B9 F(8,224)=0.91,

ns, 0% YERETh A4 AT B FAVIE 65.47Tmse®E, W

1%
oflt

o1 7

]
Aol Ho FA7)E 57.60ms O 2 YERGTE w3 A= ool Huk 719
Aozg avrt dEEA otk £(8,224)=0.35, ns. A ALY 4

& ol Agakroa] BAE ERNS Hit ZA7)7F E 590 AAHo] Q).
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T4 BT FATH A A7 4FT AABAAANAG QD 7 Aol
- ] 7 Ia
AR} EA T Bold ol7 AT ! ) .
e —ci?;L =15 L
n= n= Ao Aok x A= 9)
=] i
gt 2% —4.29 255 5.33+ 2.00
(V)
bz | F+
Bt A 65.47 57.60 1.29 0.35
(ms)
*p<.05
w5 9% BATH AW A7 43T 0w F o AF Rld w2
H ERN H++ 2= (V)
a AYEAT w7 4er
= (n=15) (n=15)
F3(12) ~3.12 (2.01) ~1.83 (2.81)
Fz(6) ~3.95 (3.09) ~3.15 (1.70)
F4(60) ~2.51 (2.41) ~2.13 (1.46)
FC3(15) ~4.35 (3.06) ~2.31 (1.71)
FCz(4) ~8.43 (4.90) —4.71 (2.47)
FC4 (53) ~3.26 (2.53) ~2.13 (1.66)
C3(20) ~3.97 (3.60) ~1.58 (1.85)
Cz ~6.53 (4.60) ~4.09 (2.39)
C4(50) ~2.53 (2.81) ~1.03 (1.98)
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26, 44 BAY $UY A7 4w 2} A5 psel B2
¥ ERN H3 A7) (ms)
A 8 AT TdY d4 47
(n=15) (n=15)
F3(12) 65.33 (20.12) 56.27 (18.57)
Fz(6) 66.53 (20.03) 57.40 (20.31)
F4(60) 63.93 (19.58) 57.67 (20.10)
FC3(15) 65.40 (18.95) 58.47 (20.18)
FCz(4) 65.20 (20.61) 57.13 (18.65)
FC4(53) 63.40 (19.68) 58.87 (18.86)
C3(20) 67.13 (18.13) 58.60 (21.38)
Cz 65.60 (18.63) 57.93 (20.61)
C4(50) 66.73 (17.42) 58.07 (20.00)
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44 EAT
(n=15)

50ms

46ms

I 6. Afold A A FHef Ze] ERNe| #EE Azkehe] A AHd

AbA#E AL B3 (topographical distribution)
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] Pearson 43 &
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¢tol R ko™ Shapiro—Wilk2)
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Akl g BATIH FARE 0 AL BRow Y BAT v 2

Fgol F7h ARS work olgd Ar BAY Q4 AFio] o}y A

Hlal ERN® ZFo] FolatA #Aistth= A3 A=< Aol dA @
(Alain et al., 2002; Bates et al.,, 2002; Mathalon et al., 2002; Mathalon
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ABSTRACT

An event—related potential study of error detection deficit

in college students with schizotypal traits.

Seo—hee, Kim
Department of Psychology
Graduate School of

Sungshin Women's University

This study investigated the deficit of error detection in college
students with schizotypal traits using event—related potentials (ERPs)
and Simon task. Based on the scores of Schizotypal Personality
Questionnaire, normal control group(n=15) and schizotypal trait
group(n=15) were selected. The Simon task consisted of two
conditions, i.e., congruent and incongruent conditions. The locations of
stimulus and response were same in congruent condition, whereas the
locations of stimulus and response were different in incongruent
condition. The four figures(circle, square, dark square and hexagon)
were used for stimuli, and four response buttons were assigned to

each of four stimuli. The participants were instructed to press one of



four buttons assigned to the location of a stimulus. The control and
schizotypal trait groups did not differ significantly in terms of
response time and error rates, although the schizotypal trait group
showed more errors than did the control group. In addition, both
groups showed the Simon effect, i. e., longer response times and more
errors in incongruent condition than in congruent condition. In terms
of ERP, the schizotypal trait group showed significantly smaller
amplitudes of error—related negativity (ERN) than did the control
group, and there was a negative correlation between ERN amplitude
and error rate. The results of this study indicate that college students
with schizotypal traits have a deficit of error detection, and the deficit

of error detection could be a trait marker of schizophrenia.
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