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FA7E AN FARE A AL
of wi% dAHA HuHm glow
(Campanella, Montedoro, Streel, Verbanck, &
Rosier, 2006; Edwards, Jackson, & Pattison, 2002,
Silver, Bilker, & Goodman, 2009), &A1& o] 7
Ak g AN A olel 2y 9A)
(Edwards, Pattison, Jackson, & Wales, 2001) %!
fae] 478 AR E BREA
thKee, Horan, Mintz, & Green, 2004), & A<l
2o o7t 2@ SHCR AAAIL 9]
THAddington, Sacedi, & Addington, 2006). 3|
Hodl= AEIA ] Eako]l 2EW o] WA
EAolgle= T4 ol ulEkIbafiez, Moya, & Baker,
2012; Rapoport, Addington, & Frangou 2005), A}
317 B AL 7le oot WA #ES vt
Ae Aom oA e d= BANA A
of thak &Ae] EobAla IthAddington et
, 2006; Kee, Green, Mintz, & Brekke, 2003).
22 BT BAR1A Aol A= A 3
, 5 EEFH 4] ofd A FEIE
A Fosl JAdd Felo] dojue Aow
22 ¢7] wjEol(Bruce & Young, 1986),
AR g dTe d=e 724
st #FH A uEEo gk v
ad gatellA AREE d=E AAUAH
o7} Ao FxA F53ste] For Zed
ojatA oA, He HARJAA 2 AA
oAl Haj e ob dAE o]
ThKosmidis et al., 2007; Whittaker,
Tomenson, 2001).

Q2o T4 a3 Y YHANE 24
e S QA A3 eI 7
27 naae Pl dt due 92

al.

o e

-

WS

=|
BN —lE mz

o

Deakin, &

20002), SjFE A=
(morphing face)Balconi & Lucchiari, 2005) Z-&
92 AF3} 97| opd AFEL FREE 3
A|(Herrmann, Ellgring, & Fallgatter, 2004) 5©|
gD, 24Y BAE o e 7
22 R33e Gk A7l ¥ v
A gz Yy, = AE ARLES 23
W x50l A BATd s 4= <14
FAANA FreletAl Astd FEE B
H 313+ ¥k (Baudouin, Martin, Tiberghien, Verlu,

(face inversion)(Eimer,

e R

>

& Franck, 2002; Hooker & Park, 2002)
TES Y AT 28 STl d=
A2 AN Fo G = Aol S HolA] &
S5 HES tHEdwards et al, 2001;
Tobias, & Vinogradov, 2000). &&= AA<12]9]
PHrtodle A Q12 2 HA W A7} A
e, oldd FASelAM A St
23le] Hlg] o =& QRES Hol= Ao
vl Qe B2 D Yrkschneider, Gur,
Gur, & Shtasel, 1995; Silver et al., 2009).

AF APy B ¥ e TR
H(occipito-temporal) & ol ¢ A 3}= W
(fusifrom gyrus)® LA L THGrill-Spector,
Knouf, & Kanwisher, 2004; Haxby, Hoffman, &
Gobbini, 2000; Kanwisher, Stanley, & Harris,
1999). =8Y SAES ez & HIY
ATEL =AW dAsol WFE Y JT
Jd#EA Hustw gt
2003; Walther et al., 2009). ©]
of BEAA HAR1H o] Fsh= oz &
217 A = A|(Anticevic et al.,, 2012; Blair, Morris,
1996)

Antoun, &

=]
g o

Poole,

Joh

A I = e

(Onitsuka et al.,

Frith, Perrett, & Dolan, 1999; Morris et al.,

1 A1 ¢ (Calder, Keane, Manes,
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Young, 20009] 7|5 o= ZHW FAtlA
A BT JUtHKim et al, 2003; Li, Chan,

McAlonan & Gong, 2010; Mahon et al., 2012;
Taylor et al., 2012; Williams et al., 2004). °]+&
289 gApse] 7 e AAAH B
A7} Aol Bojas e ¥ Qe Tl
oldz AdE sEe AR
AFABE A Y (event related potentials; ERPs)&=
Hdd 71 g ARt = ey &
2 B AT FEE o g9
2 gAste FHste AS The

&)
7 @t
2012). d=e] F24 Faget
THe AAFEAL] 8Aa2E N1700], FA
Qa3 AR 9 AaRE N250o| Hugo] g
o} N170& AFZAA] & 120-210ms o] &5
25 mooq PANE SRS we 44
© Z(Ashley, Vuilleumier, & Swick, 2004; Batty &

(Ibafiez et al,

Taylor, 2003; Williams, Palmer, Liddell, Song, &
Gordon, 2006), ¥F3|oA A= Aoz
&4 2 H(Herrmann, Ehlis, Muehlberger, &
Fallgatter, 2005; Iidaka, Haneda,
Okada, & Sadato, 2006). N170-2 dE& o=
g—g] q.gz_;g‘ ‘ﬂ_g_§]_§ u]_oﬂo].L 740; oqu
7 &= (Bentin & Deouell, 2000; Caharel et al.,
2007; Eimer, 2000b), Eimer &{(2011)& <]
AT Noo) G2 WAL 7R
ohle 7249 5

[e)
o qaeAs Dk A eda E_Tf_é‘}gi

Matsumoto,

o ARBAEHE AMEE s T Y8 e
AW Skatato] G BAlTol & fefs)
A A" N170 IEE Hole A& #Es)

S-S AAFRIT L A 9FEF TH(Herrmann et al.,
2004; Johnston, Stojanov, Devir, & Schall, 2005;
Onitsuka et al., 2006; Turetsky et al., 2007). HF
™ Wynn, Lee, Horan 3} Green(2008)& A/ &
Zﬂ%ﬂ @ Sakato] N170 Z1Zo A o

g nold gt AL nusgen,

Francis, Innes-Brown, Joshua 9} Rossell> %33

47 54% AW JUe BYoz 3

N250& 751%17}5 X]
215-350ms Wol| 2 A+ }(fronto-central)
Relsh FEET vedy pAYE LA
E uE O Z(Ashley et al,, 2004; Lee, Kim,
Kim, & Bae, 2010; Wolwer et al., 2012), G A
A S A el AL, 59
FEEE 290N FAHE N250> ‘é%oﬂ
Se gAste AHS Wk Aow 2
217 91THlIsaac, 2012; Streit et al, 1999). = %
RECEER

A= AN F

0—1
E
=0
'3‘

B

Kochiyama, Yoshikawa, & Matsumura, 2001). % 4]
QAT AATAANE Abgee] z@
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gzt HAd S ARG AFELS ST
ol B BAT HE frolstA i
N250 &5 Hole Z-& S oM (Streit,
Wolwer, Brinkmeyer, Thl, & Gaebel, 2001; Ueno
et al, 2004), o]#|e A= =AW At A

Aosel g 7D 9ee AR

zay B2 oz @ dvse 24
o A7pg, A8 1Y 2 99 3L oy
& 57 e Walse AT °

] A HSiever & Davis, 2004). ©]& F5& 4
A & WHoR I FHALN e al,
2005; Siever & Davis, 2004), A7 4 4FstA
(Dickey, McCarley, & Shenton, 2002), 2173 2]}
A(Kiang & Kutas, 2005) 2 217441214 (Kim,
Oh, Hong, & Choi, 2011) °]*& FFdle %

o

A9 AARN? B 299 44 49T

& Davis, 2004). =83 AAANF+ &L =3
3 474 AFee oz ZHANe Fof
g 2AF ATEL o5 Fol FAT ¥

=
& BESSITHAE fAlol, HRAL, 2011
Jahshan & Sergi, 2007; Mikhailova, Vladimirova,
Iznak, Tsusulkovskaya, & Sushko, 1996).
olel wet & AFelMe 2dd 44 4
2 /A2 9E dEe gz 92 7
24 wo3t 3 944 5 AABAY
ot d=-ds wEAA, a2 d=%A <
ATAE AHgte] QoA dn = =
dn SxellA #REHE e 7o

_‘?L
Al % AAANe gt 283 47 A

lo

A sk 53 gAe1gel ot

o o Jm
N
r-l
?]_4‘
At
fr ©
B
i

S
o
o)
e
=
D)
o
2
o

M 2 o ok
[
ot ™ r-lgl
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BN
el
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oX
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oX
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rO
A

e

o
&
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T
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A=

2
el
o
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Ll
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ol
ofr

el)

=

Y

ofr

Rell)
38
o

=
oA Z2d3d A7 A FEA](schizotypal personality
ine, 1991)S 2A|sle] &

o npro Zotﬂg] 6_}%%-%

| e T [e]

g

questionnaire: SPQ,
AN 364 ©

=
289 474 AFTdH

o

97 9 4% o4 1602,
1233 & We 209 FAES FATIY
s ol e et 60od ol
o YL o $QE UAE A3
4 11 E2AR) W47} 14-BHoIAd
Ae AR FATE AHsAL, 364 ol%
o] B9l 5%™ Al ZAsI] =8 F 44
Hgre ARANTARs, AWA, 2010
Kim et al., 2011; Raine, 1991; Raine, Phil, &

Benishay, 1995).

AT WgASClA At A2 Al
23 F AW EONE Don, 249 A7
Foul g AFAdon B ATE AP e

o] d3le 590E Wk thsswuirb 2013-004).

(<]
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A A%, A, FE % IRE FE0
92 b3 9x etk A gels] 9l

-
BN
oty
it
ks
o
g
ot
P
g
g
o
o,
o
2
o
B
5
o
2
g

for DSM-IV-Non Patient: SCID-NP, First, Spitzer,
Gibbson, & Williamns, 1996)2 AA]8}9 0,
oéﬁ:zlo] e Oﬂ:ﬂ-oﬂ E@—/\]Zj\q_

P E W I

AMZAL
2383 A AAZA (schizotypal personality

249 447l
o A=E Hrlele A] Hug =724 d
oo gHelws AR Utk % 74
ggoz ool glon FE 0o
Z(Raine, 1991), 8R1FA AFef ofatd <l
R|-R| 2} A& (cognitive perceptual dysfunction),

Q1A A& (Interpersonal deficit), 7] % <3|
(disorganized features)2] 3 Q910 2 FAJE o] g}

SPQE

questionnaire: SPQ).

TKRaine et al, 1994). ¥ AFoixE F32,
&g, o]%H, 7&318, -g(1997)°] <kt

dEHe Agagon WA QAse
=

910

)

DSMIV & 1 g 919 7258 9%
H 3 (Structured Clinical Interview for DSM-IV-
Non Patient: SCID-NP). SCID-NP&= DSM-IV
A% Fze BAR 5 1 elE Aekel) 9)
ot Wb zslE W= R A (Fise et al, 1996),
el A RE AN AR, 93
2l Sl weh ths el oz delrH
]1_ A HE 57| E(decision making tree) B A}
Folt. 7 29 T 161E L 9

o

g ot H), 294 mEh, A £ )

o[)l

- —
S Ao gzt AFes 8709
o & AFiME g 5000)0] Mt
g AT

St d&2] HUL A FFHAHKorean
Wechsler Adult Intelligence Scale: K-WAIS).
ZAREY] A% AFES FHs7] Yo
K-WAISEE &, vtds, e4a, A3, <19
3, 1992)9] 117} 2AAE Z 93, ;1\_}_1_’ =
ubnl 7], e w7 AAANE ¥dele o
4

A 574 S A A5 ChSilverstein, 1989).

n°1'
011
A

SHET B A7l 48R AFE A 4
25033 de AR 2008e®, HEAEE
QlEYl WA}o] E(images.google.com)ol] A TF--2
=aio] AHgadln, QEAFAE e o
=¥% 2% (Korean University Facial Expression

71 U] ] g\_o‘tﬂ

Collection’(H 2], 2011)9]|
A Aeg gl A3 A3} Matsumoto 2}
Ekman(1988)¢] dzat=0] AT o=t
418 F=ele] daa=o] BRIFe] d=27
ol Blal @ol AHEE AT

TIEE 28 4= AS s0lE SHA
A AFoZ, ‘s B = AT 50
Ne B84 FA A5ew, FHG 9 d=
A= 100705 T3 AFo2 ARgsiilon,
AN EHE BE A= ADOBE PHOTOSHOP
CS 55 AR&ste] 7hepdcls Huigh AAg
AAEAT T3 dF 259 A4
ATl dES FYsA &2 < «l ad=
Ho} ¢ W] AZsts F5AF E3Hown race
effect)’(Tanaka, Kiefer, & Bukach, 2004)2 Ztjjal

501

r ok
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Blank - 1000ms

R N S

YAk Aol Bz MPstol A
ATt A=& E-Prime version 1.2(Psychology
software Tools)S Al&3sle] AL nigtoz H
AE s TGl FEAR AAEHAeH,
ATFFAANAE gl A== AAE
w2t 7 s Hes =9 W
et AFAA SHE v 2k Al
()] 400ms Ft AAE F FFH
Gl A=l 500ms &<t A HAT. 2
A sHblank)o]  1000msEt A A HH,
o ¥k HES FEEE A8t 2

1A £A19] ol ' 13 2tk

©°
D:

i
2

A28 HE 34| (face-building discrimination
task). =218 WHIA= A= ATl
AE B da3dxE ddete Aol A4x
A &F=EA A& AR sod FAE
uz] 28 AdF AF 5042 247 434 HEE
AABte], & 4007ie] AFES FAAC
AAsEAT Ao A BUY s FY 01]
“ANEE AR & AEAR 9% HE,

| 2% WES FEALHE XW

EQ =

2o ANIAG B AQ A 2039 A5
BL NS AsABed Aed 43
o ¥ AYelN ALgHA gtk F AT

ek whe HEL] AAE AT Al w

AZAA A2 7 A (facial affect recognition
task). LEFHA A= AAHE d2A
o] 34, ¥4 T FEY T o= HF

&3 =22 HEse Aot BEAE AHA

A 0%, FHA BAAS 08, $9 AF
507F0] 74zt 43 HhEwo], F c07h el A=
So] RdoR AN Agel A =
UE 3 ZYd “A|AE = AlzRlo] :L;G;Go]

AABAAS] 23,
9] Geodesic Sensor NetZ A}&-3}o],

93 2ge o A9
At

S Aol ZtFojz A oA o] Fo KTk
Huk 2% Al 7] 59 R (reference) = Cz0] L L,

FA%

0~100Hz bandpass

ZF 249l impedancer SOKQ ©]d=
A THTucker, 1993). ¥ I}=
2 A% 2Hst o, EE-Ecampling rate)>
BS0H2| R A TR F dHHon =4
g HI3E 700ms(AT AA] A 100msFE A}
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= AA F 600ms7HA)E] epoch & THETHS]
th B AU BAHE anifaccs Ha3}81)
A5l 8 nAUE AgsIgen, i gk
ifactS A A7 flste] o5 @A
HZ(eye channels: VEOG, HEOG)E-<]
=43 w7} 10008 9 A, I A
ge 2 T QU H3ke 9 d
£ 0.3-30Hz bandpass FIR filter(99% pass-band
gain, 1% stop-band gain, 2Hz roll-ofhE A}-8-3}
o filtering 3+ o|& Z} ZAE=-HE #E #
Ao A AEH d= A5 A A

=Y art
+ g
sl

R

Lo
o,

=9 ARIBHEAAE HA % f(grand-average)
& 9 (waveform)¥} 7} Froizbso] uhdiol] <
Aste] A APABRAHY] a9 A 4
(time window)& AAsATE d=-UE #
9 AN s N170S AT AN F
140-210ms Wol] TF-S5F GA(T5, T6, Ol,
Oz, Q20| A= 713 2 &394 FHe

2 Aosldn, AZ3 A7 E 2+t T3

=

o

AH=dEY 44 49

of
2
=Y
RS
2
e
i
o
o
ro
1>
A=)
2
=
o

S8k N2502 A= AIAl § 250-350ms
ad 7P 2 219 dder s
7

o
do
rr
i
—Iln
dy
[ (A 1 Bl S

A4 A BEE 2
RAE R o D =i A
FEA S ARt EA s, &4
Aol Uro] oottt & 1Al =
AAAS, 294 AT, F99 3

29 717} wppe] Balalglen, 26l
T N2s50°] e TS EFT A7t
T Ad A7 A 278t
o](Balconi & Pozzoli, 2012; Sato et al., 2001), F-
B4 GAAZT 2P AL A A
For st FH A= vlu EAE
th T Ao B4 2% 2z AFAa-EA
A%, 24 A% 2 59 A% 2434 AF

3 39 AT AT 2k 9G4 0 29

4z o B
[\

A yas

oldx Fwto] @Ak b QRleo|qith o]}
tlEo] 7 Jee] JIFEAEA Wl 9 sPQ
AFE Husy] fste SHEE ¢ A8
AA BT A8 EA o SPSS 19.0 version©]
A= Tt

2 7
ol BAHSE &M BAT x¥F 44
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°
Hl2

F(1,38) =

al 2t 5k MEE
z249 ESSl
N 84 i‘ié;&% A RE i;}%
o =20 @ = 20) ; =20 o = 20)
A B wks Al 395.20 394.54
(FE=Hzh  (@EE9A (ms) (59.03) (5698)
21202.14)  2030249) 122 HE HEE 96.35 9650
(%) (2.16) (2.04)
14.45(.99) 13.80(1.15) 1.91 () EFHEA
11445(7.32)  112.25(7.55) 94 A olAZRd A e EA2T 2838 A2 A
18.25(1.80)  40.505.06)  -18.51™ ??}%9] it v A7 vhe JEEo] &£ 3
SPQ: Schizotypal Personality Questionnaire o AAE ] Utk ¥ES AZEY] A A= Z
Aol A fFefgk ztol7b AAEHIIY, F(1,38) =
4054, p < .001. & A FAAARF] FH,
Fit AF, 138) = 122, w, AEA #39) = 228, p < 05, B FHA FAAS,
138) = 191, m, AT, 138) = 94, ms, 139 = -8.22, p < .001, ol H|3} FJ3HA W
Zol7h GQiT WHA SPQ Mg 2 uhg AR HYw, FY AFe 2AA
7J Folgk Apol7h vyepsketl, & AAASES FootA wME wkg ARbe B

72 gekato] FAlTtol vl 7‘!‘9]8]’ Ak, 139) = -7.72, p < 001. 2} AT}

EHH AL Q|
HHIA AN 5

AlZY, F(1,38) = .04, ns, T} ¥R 307, p < 01, @ HAHA AAAZ, 139) =
-23, ms, oA frelgk AfolE 740, p < 001, o Bl FoH w BLE

<]

30
=
mz

BT} 138) = -1851, p A= 24 7+ Az FIE BHE R QJsr

o}, F(1,38) = 1.64, ns.
e PEgo] A A2 2o Fayst
HE Xtz BN dz- #EHAY, FA389) = 3243, p < 001 F F
cATI 2dY A4 4 JD BT IBH FAAFC] FH, 39 =

e wEIAA BA & B3, 8 A5S 54 AAAE 2

é?‘i}%Ol Hol BF WS o ol e 0 PABL BTk 039

£ 29 7]&¥o] gtk = 472, p < 001. F¢ A= 24 7+ A5
2 gakeE AEE R egkth F(1,38) = 1.00,
s A2 2N d2H
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Aotd|el SFY MRS, SR MRS, 788 A

= 20)

n

= 20)

n

1710

o

o
Ko

%o

-

o
Ko

650.89 603.99 608.85 645.15
(105.94) (117.77)

616.65

593.54

N
=K

olo
et

(121.85)

(98.19)

(91.82)

(82.42)

(ms)

88.90 81.65 89.75 86.70 74.90
(9.06) (15.26)

(6.14)

92.50

(8.78)

(7.70)

(4.88)

(%)

=

Ml AtA

t

=
Tl

N
i1

~J

]

+

o

=S

3

o
L

H ST GAmyd pukr w a9 3

5],

il
oF

</

X
g
)

2ellA

:[1

%

(topographical

ST
X

@4l M e Ni7o IE B

128.15(8D =

P
T=

A3

g Hogn. a9 29 AdA

distribution)

(n = 20)

)

10°

X0

R
o

£3

T

O

B
N

BAT (= 20)

[pv]

100 200 300 400 500

0

100 200 300 400 500 [ms]

0

TS

T6

100 200 300 400 500

0

100 200 300 400 500

0

4= A5

% A3

I=
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AT
(n = 20)
6.0V
181ms
x4y
XA
- ~5.0M
Y
(n = 20)

J% 3. d=-7= EEoixoA 2HEE EXZD =8y HA Mg N170 &E 2% (topographical
distribution)

39.10) vs. 128908D = 51.15), AL A= AF  FZo] BAY whH O] 7 Ze AZ
AFGE 127.656D = 38.04) vs. 13140SD = o] FHAHUL olo] GEAM, AT A
5091, o|lem, HF A x3d d= A HAS 79 3 dsAE m2I3p #EEHSI,
T 9 AR AF FdM F A9 3+ 598 F4,152) = 41.54, p < .001. Bonferroni correction
ZpolE QAATE, 138) = -.05, ms, 138) = -26, = AL3I A} TS, T6 01, O2Me HE

" Aol v A2 AF0lM o & N17o 2%
N0, NITO RES R4 A3 F AW o gRHAoU onlAE T 24 el &
b 893t Aol AFE R Loth F1,38) = olgt o|7} AL A oprl A2 ZAT

04, . A= 27, F1,38) = 14221, p < .001, & 7+ o528 §3= FsH4] Zfod,
I A= B9 R138) = 2834, p < .00, 9  F(138) = .001, m, Zt Atk YellA A= =4
FEIA7E BERHJDL F A2 AT AE F AT FY % AeAE aHRE FosA
Aol vs| folsiAl o & N170 JZ& B kskth BA|TE, F4,76) = 000, ns, ©|9aL
Ack T3 AT B9 A 16lM P 2 28 AF AL, F4,76 = 000, m, ©]
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At 7b ;AW w, Téoﬂ/ﬂ 7}4} 2 "7
N170 24719 735, F /e b Fefg 4 #F
ol THFA ¢kskont, K1,38) = 05, w. A FzAE 7Yt 4;@51311;} F38) = 1495,
= &7, F138) = 567, p < .05, % AF F p < 001 0Z, 01, O2l|A= AE A5l H]
9, F(1,38) = 487, p < .05, ¢ FEI} B & AF AN o 2 AAr|7F BRE
Htt 2 A2 2AgME AR Aol A wh T, TeAAE T 27 7h] §9d x}o]
Z 220 H|E SoEtA W2 A2 B 7} BEER] goith A2 247 A 7 A
1, AF BN E Oz 71 w2 A4 ae Zee foehd 2gtown, K138) =

H 4. d=-= HEItAoM EXMEI =Y M dg0| g2 A=3 HE Aol 22 HE N170
TZ(WV) ok BREZ((ms)
E7) 238 A4 A
A= B (n = 20) n = 20)
gz A% ad= A%
3,00 2.88 312 3.13
TS
(.79) (.70) (.79) (.69)
5.10 2.75 -5.68 1.65
T6
(1.22) (.82) (1.22) (.82)
68 .10 .80 .88
A% o1 ’ ’
(1.02) (97) (1.02) (1.00)
1.22 3.35 121 2.93
Oz
(.95) (.93) (.95) (.93)
14 3.68 -44 291
02
(1.05) 97 (1.05) (97)
- 179.25 180.55 176.80 175.30
(2.66) (3.13) (2.66) (3.13)
6 17650 178.40 177.75 180.75
(2.93) (3.01) (2.93) (3.01)
176.60 172.85 177.95 172.40
7] o1
(3.04) (3.29) (3.04) (3.29)
o 173.75 168.90 178.30 171.30
Z
(3.36) (3.42) (3.36) (3.42)
o 175.65 171.50 178.45 173.30
(3.04) (2.89) (3.04) (2.89)
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38, s, 2t e WA A5 243 A5

9] 2 FsAe EHE folehA] edksith

ATe, F1,19) = 638, w, °|A1 Z2AE

A Qe F1,19) = 9.12, s, o]}tk 7t
= FelelM wEE AT 289 44

9 N170 B4 Z 2 ZA717F £ 4
A=) S

o o om 1

099
o

=

2L

M

el

UZHM QIAntHQ| AlZEAe| EY
d 45 A QA BA A BATE T 23
g A7 Aol BFE 2HE IS
A BAAS 9 FHA AMAT Al =4
o ABHEANE 2 FHbE % (TS,
To)el A A ek Alojth. 18 5= $44
AAAFI 3HA AAASE FA SR
TS ¥ A AdelA #EE ARddER)

)

= 3495) vs.

2 F P S AT, TONM AA 3

62 #A4 PAAZ, 34
FRA BAAT o) F2

st04 xhﬂ A=5-2lollMe] o, 1
348 ZAAFY IHE FAARFES

Fo7 F3d 5 FFHE N2509

3
Fre e 2ok ZAAS, 245.158D
240.50D = 33.99), FHAF
127.908D = 34.99) vs. 130.20(SD = 38.20). %4
T A4 X2FE 4 24" Aol BA
=3 28Y 44 A

ojx] @itk HAMAF, #38) = 59, m, TH
AV, 138) = 84, ws.

e HAH AolS B

FAT & = 20)
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08 5. d=™A QAIAolM ZHEE EXZED =
vs S8 X=)

] MA MskFo| M| HE AfHREEL ("M X2

S
o — = =

I EEL 234 34

299ms

% 6. 2T olAlnimolM 2HEE EXMZEL =Y M Mol N260 ZE 22X (topographical

o O7T1 OO L
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AT
(= 20)

| I§

—3.5M/

a3 7. 42TM A THoM BEE EX|
distribution) (8AM A= vs S8 A=)

N170. <d=3A QXA A #Zd
N1709] &S FA% A7, Jdh F138) =
009, ns, I A= F4A, F1,38) = 1.03, ms, I+
froje zlole BEEA Foka, HFF9¢
T 2L BEEAY, F(1,38) = 56.12, w. =
TeAA 71 2 z1ZFo] #AEJAI, 014
7P A ZFol A v A=
243 AT F1,38) = 56.12, ns,. A= Z7%
A= B9 F4,152) = 40, ns, It A54E &
= %94’3}21 2t 2 Hd delA A=
5o 7 A52e g9w fo3)
A TS, F(1,19) = .79, ms, ©]A3L
297 44 AL, FL19) = 64 m ©I9)

F-I-I
[
rek

M7 MakFEe| N260 FZE 2% (topographical

Nek A3 Je, F1.38)

= 008, w, T} AT 27, F(1,38) = .552, m,
A B F1,38) = 2.62, ns, o] FEHE= o
A2 gektt Hed A5 79 2 AsE
& Bt AEHAY, F1,38) = 486, m =
Bonferroni corrections A-23F Ay}, EA| 79
7% Tl A 71 21 AAN71(183.34ms) 7} T3
a1, 02041 7 &L A 71(178.06ms)7}
ZE " F(1,19) = 3.1, p = 058, 28
7 Aol e 0zZollA 7Hd 21 A7)
(183.37ms)7} #ZE oW, TsoA 74 &
& AA7(176.67ms)7} R AT, F(1,19) =

N170 ZA71E BA

r:iﬂ
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N8 UBY ) THE 47 82 1 Cetel B BM QAN BE ARIDETS) ¢T
858, p < 05 aEh} AF 2T P, FE N0 BF NS D S A 2

F(138) = 134, w, A5 213} A5 79, =2 7]&3 Aotk
F4,152) = 113, ws, 3t 228 ®ape= B2 N1709] #Z3} A7l A 213 F
HA sty ez A Wl A= 23 3 23 3 A 3 Fo@ Aot deAl &
A5 79 3 AeAE Zae AR @t el Bo] fste] FAA A S A
o AT, F4,76) = 133, m, ©I203 A BMASS FYM A5om FFAA FH T
@ A AL, F4,760) = 64, w, oIek. A= vl EAEgItE 1 23 N170 I E
# 5T AT =AY A4 Ao & o A% A, K138 = 003, w, I A5 £
¥ 5. G2TAM AATHoIN SHZD ZHY 44 MEF0| FEH HAMet SHA M, SEH FAMlM
Hol Ha N170 BZ () X7 [ (ms)
AT =43 44 Ao
A= B n = 20) » = 20)
7 <% =4 % <% o
s -1.43 -1.36 -1.32 -1.47 -1.69 -141
(.66) (.63) (.62) (.66) (.63) (.62)
6 -3.28 -3.13 -3.06 -3.64 -3.86 -3.55
(93) (.90) (:89) (.93) (:90) (:89)
A= o1 1.48 1.51 1.57 1.73 1.53 1.64
(.89) (92) (87) (:89) (92) (87)
O 1.41 1.29 1.59 1.45 1.44 1.55
(.89) (.87) (.83) (.81) (.86) (.83)
o0 .68 .30 59 S5 .54 57
(:85) (:89) (87) (:85) (:89) (87)
s 180.57 182.74 186.69 176.60 177.45 175.95
(2.69 (3.15) (4.16) (2.69) (3.15) (4.16)
6 179.85 178.66 178.28 179.40 177.65 175.75
(3.35) (.13) (2.89) (3.35) (3.13) (2.89)
247] o1 184.85 180.84 182.49 181.55 182.10 181.00
(3.23) (3.69) (3.06) (3.23) (3.69) (3.06)
On 183.55 177.41 180.95 183.20 184.50 182.40
(3.92) (4.03) (3.56) (3.91) 4.03) (3.56)
o0 17851 176.85 178.81 182.55 182.25 183.15
(3.63) (3.62) (3.43) (3.63) (3.62) (3.43)
() E2FA
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7, F138) = 3.10, ms, oA ot ztel= & A ¥AUth FAlT, F4,76) = 1.26, »s, I =&
Zez] gtk A= F9lo FRIL BFE Y A A, FE76) = 88, s, WA A}
RAEd, F1,38) = 33.61, p < 001, = T6ol  F2A3 A Bt 4524 a3 94 &
7P AFol wEESIeH, o194 7P AEHA eskrh

2k ZFo] IAEJY. A= 219 Hd, N170 ZA71e] A5, A, F138) =
F138) = .03, n, A= XA AZ 7Y, w, I A= 24, FQ,38) = 21, ws, A= Pr%,
F4,152) = .77, ms, 2 4528 o= #2E F1,38) = 191, us, F 93 zpol7} #E R

6. A=A lAnxoM SXFL =Y MA 7ol M X=1 S8 XF0ilA 2ol 7 N170 Z
Z(w)3t FHAZ[(ms)
EAIT x¥y 44 A
A2 B9 = 20) (= 20)
A %9 R %3
-1.47 -1.48 -1.71 -1.55
TS
(61 (.63) (.61) (.63)
-3.32 -3.14 -3.56 -3.29
T6
(.92 (91) (.92) (91)
1. 1.6 1.42 1.76
az o1 39 5 7
(.89) (.88) (.89) (.88)
1.39 1.65 1.51 1.61
Oz
(.83) (.81) (.83) (.81)
.59 99 74 .78
02
(.89) (.88) (.89) (.88)
I 178.30 178.60 177.55 176.10
(3.04) (2.91) (3.04) (291)
6 176.20 176.15 180.40 177.25
(3.45) (2.90) (3.45) (2.90)
176.50 180.05 183.50 183.30
A7 o1
(3.94) (3.41) (3.94) (3.41)
o 177.70 177.00 182.85 186.80
‘ (4.38) (4.20) (4.38) (4.20)
oo 176.25 176.00 182.05 183.90
(3.45) (3.36) (3.55) (3.36)
() EFHEA
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7]E§4°1 3}\

N250. A=A A AN wEE
g

N2s09] AZS HAd Az AT 7h fo
Aol FAEA] kom, F(1,38) = 102, ns,

A= 24, K1,38) =
K9l F1,38) =
HEEAY S °
MASI FHA BAAS Hlall #3A 3
MAF A oAl o 2 N2so %l
Zelon, H5 F99 A% Teolx
Z A Zo] #EH ¥k, Olol|A 7P 22 Z
Zo] TAEQLE a8y A= 24 A,
F(1,38) = 148, w, A5 =73} HF F9,
F4,152) = .68, mw, AT F99} Ak F(1,38)
= 135, w, It F5AE Ed= FoohA &
Atk 2 A HolA Als 2313 dA=S 79
ARG B A frolekA] ¥sith §
AT, F4,76) = .78, w, o] 2dY A4
AL, F476) = 78, ms, ©] ATk

N2509] A7 BAe Ax, Hd F(1,39)
21, ns, I A= ZA, F1,38) = 14, s, 1

2858, p < .001. ¥} A=

18.09, p < .001, & F® 37}
A9 mEoA

21 A B9, F1,38) = 3.18, w, oA EA
Hoz go3 zo|7} BRHA Pt} 7t
ol 7+ Aoate 53 9 folakA] gkt

A= 243 ASe, F1,38) = 76, m, A=
273 AT BY9E F4,152) = 61, m, A=
Bool Ak F(138) = 61, m, o]tk EA|
el A7 Aeket

ns,

L F4,76) = 1.03, w, 238Y
= 56, m, 2 Z} FE YA A=

203 Hd5 793t ”iz} B 9A Fo
S

éZHﬂOM 30 223
e L R
Feur) Slstel RA4 A3 33
AAARE BN AFem WA A
AZ3 Mm BASGT WA N2s0] WES
T3 BA A7 N2so R ZoA HT 3 &
93l zjol= ARE|A] Ukt) F(1,38) =

w. Y A2 27, F138) = 3096, p <
001, 3 A= F$, F(1,38) = 1654, p<.001,
o FaIt #AHENS. 5 T A=l v
A BA AFNA felaA § 2 N2so E
o] sg_rigsqoigu% AS #9925 T60lA
Zo] Fatd v, o194 71 2+
Cold] BN AT
203 P9 Aeld 4EAE st B
Ak, F(1,38) = 746, p < 01 =
correctionsr 289+ A¥}, BAT
A=l vl FA A=l o 2
HAER oY, F1,19) = 43.65, p < .001,
A AgedEe A3 20 3 &
FApol7b AZE A Sk, F(1,19) =
2tk A= 29, F1,38) = 1.89, m,
A= }_ﬁﬂr HAZ H9, F4,152) = 239, m,
7 gsAg wve BREA a9 BT

=

=
A=A o
|

|

o

Bonferroni

AE FH
N250 ZZ

o]

¢
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E 7. d=FM Mol SHZot =
2ol g3 N260 ZTE(w) 2t FAZ[(ms)

d 47 MBT0| FEN YA 3N IM, BN BMoIA

o™ © ’

AT 299 44 497
A= 1o = 20) = 20)

3% 4 %3 »% 3% %3

- -2.01 -1.18 -0.51 -0.03 0.74 1.02

0.78) (0.74) 0.75) (0.78) 0.74) (0.75)

T -1.52 -0.48 -0.24 -0.78 0.01 -0.03

0.94) (1.03) (0.95) (0.95) (1.02) (0.95)

A= o1 0.10 1.07 1.63 2.14 3.08 3.00
0.97) (0.91) 0.91) 0.97) 091) 0.91)

O 0.07 1.02 1.42 1.37 2.06 2.19

(0.92) (0.87) (0.87) (0.93) 0.87) 0.87)

o 0.08 1.23 1.39 1.29 1.96 2.11

(1.03) (1.00) 0.98) (1.03) (1.00) (0.98)

- 280.77 284.39 281.20 276.55 277.70 282.25

4.89) (4.86) (3.61) (4.89) (4.86) (3.61)
- 283.93 283.08 282.98 278.75 278.65 282.20

(3.98) (4.46) (3.94) (3.98) (4.46) (3.94)

2471 o1 283.66 287.13 284.83 280.35 282.20 283.65
(4.38) (4.31) 4.16) (4.38) (4.31) (4.16)

O 283.59 286.49 285.64 281.55 282.00 284.70

(4.15) (4.14) (4.09) (4.15) (4.14) (4.09)
o 283.27 285.82 285.05 283.30 287.30 284.70

(3.09) (4.02) “4.19) (3.09) 4.02) (4.19)

F4,76) = 1.00, ns, & 5
3 243 A3 29 <

Felap) ersket

N2509] 7S T BAE 23 /e, &, FET760 = 1

X
F1,38) = .12, w, ¥ A= ZF4d, FQ
1.16, m, 218]3 A

1

= 148, w, I+

Jo g G 9A] #EEA] Fston], FA

23, ms, T 2AY 4 AT,

38) = F@476) = 1.06, n, WA A5203 A5 F
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BAIT z8Y A4 AT
A= B9 ® = 20) ® = 20)
A 4 A %4
-93 -.43 .62 1.02
TS
(.75) (.75) (.75) (.75)
-1.62 .01 -.12 .03
T6
79 (.96) (1.01) (.96)
2 1.6 2. 2.
r o1 3 5 55 99
(.90 (.92) (.90) (92)
.25 1.61 1.67 2.19
Oz
(.88) (.88) (.88) (.88)
.62 1.80 1.55 2.12
02
(99 (.98) (.99 (.98)
s 283.45 283.85 280.15 282.20
(.42) (3.84) (4.18) (3.84)
6 283.50 283.70 283.10 284.50
(3.36) (3.34) (3.36) (3.34)
285.15 285.55 281.30 285.55
A7 o1
(3.47) (3.30) (3.47) (3.30)
o 285.80 285.00 284.75 284.10
A
(3.55) (4.08) (3.55) (4.08)
oo 283.65 286.75 281.65 283.55
(3.95) (4.13) (3.95) (4.13)
() ¥F9%
SATH A9 A4 A3delA #FE T digAds iR dF9 P24 Fosie
271 2F N2509] i AE B A 28 AR e ARIBEANE RSt &
o 7]==o 9 olr 12} 31t}
= 9 o= F=X BS5 AN WA d=f +
24 F53l 58S goliy] A& d=F-AE
2 d4e 249 44 AP /R e BEAAE AAZE A9 ukeA g vkg A
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S84 299 44 9FTH BAT T H
oG Aol7h BASA Yk olelF Aoke
20y BATE o @ HPATES

2006; Schwartz, Marvel, Drapalski, Rosse, &
Deutsch, 2002). 3t Az-AE FH3}bA] o A

#Eg N170 FEI AAVE B Az
AT 289 4 A% BT A=
o wlal dF AFeM felshl 2 =S
Hoow, AZFAFo| Hlgl AEAZA H
oot we A7 Bolth HAd 3

"IQI’
@ Aol HATA 2, & F P
]

gAs7F e, A8 25l g
A £=7F o] wsle2 onldth N170
Wl AH eBe P24 BE
2 woele AE2 oA 9ChEimern,
2000c; Sadeh, Podlipsky, Zhdanov, & Yovel, 2010;
Shibata et al, 2002). ¥ A A= 2@ F
Ate A BAT 2E N170 F1EAfo|7h #
EEREP UL R R EEIE
A THWynn et al, 2008), Z&W $alro] 3
& SAT s felad #ad Nio 3
22 nel e g A7se Asde 94
SR &L 1 (Campanella et al., 2006; Herrmann
et al, 2004), H| = AFdA o7& st 1-2d

4 AR A-28Y AN w3 o

o1 H v

o oo o &

O

e dFAFel| digk N170 JAZo] A
e DAY A29 9T Asskr AN
%"{—ﬂ—(Batty, Francis, Innes-Brown, Joshua &

Rossell, 2014). Campanella 5(2006)2 Z3H 3t

Aol A 893 N170 A Z] 7HAE #AF
stdom, w3t AW Fale] kA S

= X288 A
3} 58S g5t IS SRS AALe

3
at7] flal AAE A A FA A, T
AXCR fFolstAle dkoy =dd 44
ol SATl vlel FAA At
Aoy g W JEgES Hole Ao
HATH8L.65 vs 74.90). o] Z¥HW

(Amminger et al., 2012; Bediou et al, 2005;
Edwards et al., 2002; Herrmann, Reif, Jabs, Jacob,
& Fallgatter, 2006; Kohler et al., 2003)Z} Z& ¥
A At 2 28E A4 Ad@ e,
S0l 7W A, 2011; Abbott & Byrne, 2013;
Williams, Henry, & Green, 2007)< A2 3t
AgAFEe] Aot LX)t 5 28 1
AP =89 A4 Lol FAAe
olf %, 53 A A4 oHwe 7t
A|3L hgrol AlAFE -

AZGA A FAe] N170 HZF A7
dA Jat b zele vehtA] ko, &
A ASI T AT Al froldk Aol
wFEA] gtk & AT T d=dE Wl
A oA #HFE N1700] ABAZ] HlE) g
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ZAF A fFola & AFoE YEske=d],
Rellecke, Sommer®} Schacht(2012) ATl 4] N170
o] dzo vt A7k SIAIe YA
o7 g Fx4 F53g dAE vhddo]
oln] #zH v} gl 1T w N1702 %
AMAAET A= 7274 Aol o #
o5t Ao 2 o] AN THNeath & Itier, 2013).
N250 A 714 Jek ZF 2fol= AR A]
AT N250 R 5e] A5 FAAH A=
A AAAS, THA ISR 1Y
sto] EAEIS W T
BAAT0] dAA AXAS F

AFRG v 2 AES

794

A

2010).
e 54 A2 24 AL AN AS
om B39 7 9 AW vad 24 B4

oA HE 7 Az gE N250 AE Po

[o
=

Uehdth & BAlTME %% X}%cﬂl H] 2]
A AT frelatA o 2 x1Zo] #Ed
HhE, 28y A4 *éfz]%ﬂ]*i—t— A5 22
b AZF Apol7h fefskAl dsith $F-SF
el M T&é} B N2sS0S AMHer F9

=

Fow ‘/}E}‘a*oi’ﬁ A XFLJJr <4 7
o] W dgshe ZleR HuFol gt}
(Krolak-Salmon, Fischer, Vighetto & Mauguiére,
2001; Marinkovic & Halgren, 1998). d& &
Krolak-Salmon 5(2001)2 Al <12 3}A| & A}
3 AABAAY AT, T 9]

N250 Z1Zo] F7 A=l HlE &
A SoeA © 3A Jehde RS B3
om ol= N2509M ANIE AW
AAog FYHol Aol Wz A
F WA FA7HE Ad D=l ;F_iﬂ;ﬂ

o2 of| PMI7RIA|, Kot ARrdoz Wl

9E Rolgn S9n A BE A
BURY ATR ohiz AFYR ATE
@ 4 AU S B 53 Qo]
2 qeld vl o 2 B4aE Mok 3
(Breiter et al., 1996; Streit et al., 1999)3} ZH 2
dehtt PMA dzold o 2 243t v
e AL Hys] YrhBalconi & Lucchiari,
2008). & E° Steit (1999 F A&

gz A AAFA G 2} (Magneto
encephalography) & AF&-3F Aol A, HA A=
A F 250ms B oA Fuk ArA 9} g
| $F =% oo TrAA FAIHE
< #HZe9 21, Balconi®}t Lucchiari(2008) =

2 ARd g e B4 Sgamma
band activity) & #EEF AFolA, TH AFE
o1 A 1 el 5 98 of =
A RS A% A, ol ¢

al
AZRe AN AFo] 92

N

o)

A
o3
=

pud

7)1, o
Zo] 53] Wzsh wheshy] wEelzta A
QCE

1l
= gl
A3 "eel, eI 2

H A 2 N250 JAFe Aol & HolA] ¢
v 79 Ade, =8Y 44 Aol 3

A<l

9] oE &= 7L
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JEE r
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Event-related potential study of

facial affect recognition in college students with schizotypal traits

Sang-Hee Kim Myung-Sun Kim

Sungshin Women’s University Department of Psychology

This study investigated deficits of facial affect recognition in college students with schizotypal traits using
event-related potentials (ERPs). Based on the scores of Schizotypal Personality Questionnaire (SPQ), control
(n=20) and schizotypal-trait groups (#=20) were selected. The ability of face identification was evaluated
with a face-building discrimination test, in which participants were required to distinguish the pictures
of human face and building. A facial affect recognition task, in which participants were required to
distinguish faces exhibiting positive, negative or neutral emotion, was used for the measurement emotional
recognition ability. The results of face-building discrimination task showed that the control and
schizotypal-trait groups did not differ significantly in terms of response time and accuracy rate. In
addition, the two groups did not differ in N170 amplitude that reflects the structural encoding of face.
However, schizotypal-trait group exhibited more errors for negative valence than did the control group,
and the two groups showed different ERP patterns in the facial affect recognition task. The control group
showed significantly larger N250 amplitudes in response to emotional stimuli than to the neutral ones,
whereas schizotypal-trait group exhibited no significant differences in N250 amplitudes between emotional
and neutral faces. These findings suggest that individuals with schizotypal traits have difficulties in facial

affect recognition, which could be served as a trait marker for schizospectrum disorders.

Key words : Face structural encoding, Facial affect recognition, Schizotypal traits, ERP, N170, N250
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