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Ageetin ofstast At AR gt A2 stk

QAR o AFATARANE ALGto] JARAE D] A9 Slelz 2244 A T A Ale]
TS Akl 4ol HARd ket A7 B AolM dAske 1499 Audlol ARl o
Atk 240719] g2 wolg FellA do7llE Wk AN EA] ester, 1007]E SAAeR B A4
AL 10071 s7e A o] Fol] A R AAHAT GRSk GAEAT 2F A
B AN Bl A8 AAE Deld] wge] Zabon Wk A Told] o wel el
T G Sl Hlete] S4A ez gk AAld ‘&019% Al vHE AAE Told] gk A<l
ke ehgo] folebl Wtk AAUARNGIN PURLE BAEE GAS WS frelap
e N200, T A A (late positive component: LPC), N400 A& WAt} Tt x|ty EXL&
N200 A9 BEANE b2 FIE Btk SAlTe A FAE R ukE A4
A3t sjobl pC AINE 2R 9H AD W AN Hol pae LR
5] 9 No0e] AAS FAAG 2 BTN DAY 228 Aels A9 el Beloh 4
AEEY el a= #EEA] okt olefgh Ak AARAH At A9l 71909 B T
AT, o] ezt 719} Agel 7] DA ekmstel £ BAQ) Qe #Esol gl A AlAIT
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ARG ks 9, 719, dof E #
7% & XS theket Q1A GdoM s
HQITKGur, Moelter & Ragland, 2000). < Eo]
BAEEY gkl 71 #gk AF-Eol St
3ta gled], ol BARGY APt A9 <A
7% AT 5] 71 Azet e B

o] (Binks & Gold, 1998; Seidman, Stone, Jones,
Harrison & Mirsky, 1998), 7|9 ool F=r} 3
Al 2% A5 3¢ AFITRE Aol way
il 017] Eﬂ—ro]]:}(Green, 1996).

WEFHE 7250 Al 7ol a3 AqF
£ 3lu Slle_(Rugg, Roberts, Poter, Pickles & Nagy,
1991; Stark & Squire, 2000), FAEEH FAjol| A
WEFH 7389 ool HEAEUA McCarey
1993; Velakoulis et al, 2001), FAEEH
sz}zu xno 7199l &3 Fdo] ol 9l

et al,

. Ei%ﬂ SEE %%—% R —
o, dg 59, el 3y

o el 43 Al
7

(Goldberg, Torrey & Berman, 1994; Mozley, Gur,
Gur, Mozley & Alavi, 1996). 1]y} HAEEH
S27E Aol 71999 XPOHE
@ tee A5l S
BAREY SN Al 7]
A Felel&E X185 UhRizo, Danion, Van
Der Linden & Grange, 1996; Rushe, Woodruff, Murray
& Morris, 1999).

ol AL e Az Aele] 5
Bolekn A7l Alele A% 9
2 59 A9 WARR PAH) Yr A

{0

A Yol AAz ol
ARG BN BBRE A o) T
ot dA9 Aol wWiEe] zEvin e W
(Tracy, Mattson, King, Bundick, Celenza & Glosser,
2001, T2 ATEL V1Y Holrh e Aol
(Delisi, Hoff, Schwartz, Shields & Brain, 1991) 22
W2 9z wjFolgla FA3NT Siedman et al,
1998).

AT A 9 (event-related potential: ERP)+= 7]<]
2ol DA A7aRen ol AHeHn g
dl, o] ERPOlA #AE = o] HHE (peaks)
ol 719 ] dAE, & F3sRE <1E F

ATE
el

- t
O
_ln.,r

Aofo
3w FHdE BFeta AR 7_95]142 !
o AT
52 B4 ¥t Kayserd} %E-é—<1999>~ @NH
A g Dol HAAE

23} p300 AEE How Eo| Ayt
T 353 < (eft inferior parietah) @} FHH- WFEH
Hllefr medial parietal) F- oA =3 N200,
300 ZZ3F Al 719 A ¢E Aol
g el Y AL TAIAT. o Asl
A o2 BARLRAN BRL: A9
Nele] Goliz el EAS Wiz 37 71°]
WA, = Wole) SEslsl WEE WAl ol

.
Zegria T

el Guillem¥} E8E
QoD dFE AFo2 ARl HAEEH
gxpe] Al 719 Aol & AR o] 5L
gRlell wiste] BAEEY fAlelA A% -9
ol ZH8 Ndo0 FZo] 7haEe] 9= why

=
P700 ZE
A
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g Fisel

ol BARY

=

o
& A1}, Chao, Nielsen-Bohlman %! Knight
(1995)2}  Nielsen-Bohlman 2} Knight(1994) &= 4]
2" ol AE AR W ASHA
w2670 T A ol AA wHE A ek
ZZ0 ARl 7197 A Al 7S AR
o F ATl fARE Aot EaEgled)
5 AS9 S48 s Axe S7H P J
EZ3 gobdl P00 AE71E 2 Wi A=)
A W AAE A" P300
P300 A-E7]19} N400& Z231%
AFo2 AMe AFM®
2 YATKKim, Kim & Kwon,
AFel S24A gHE AA 9}
T el MR GOE e Fed

D
oF i R iz
o

1o
&

> M

2,

H3sla glenms B o]
Aol Al 719
7Ve FARtAt 8kl
ApellA A1 719e] Aol 7t

= o
M
ne
o

il

TN

s

&

B3

oF |
rich

rr

o

18 ol N i;% e

2
e,

o

ION

[l

tol AHel et ZoHo Beh AR

A9 el Fel7h
P L EESE S EE

=

AT

ME 2 =

=<1 1492 A

© ™(American Psychiatric Association, 1994), Ak

2] BAz Awelo] ola) olFolHk BAE
£ Structured Clinical Interview for DSM-IV(SCID-IV:
S 190 & AHgst] U AAIEHl B8k
ot 149e] ANEEY 32 3 8L paranoid
type©] Q3L 4%H-2 undifferentiated typee| A, 2
e reidual ypeo] QT AT e A%e 3
T 3.63AD=348)0|3}. BE AL 4
of FAd BA FPAEEAE T
ATk BAlREIHY] A7 HEE The Positive and
Negative Syndrome Scale(PANSS; Kay 5, 1987)%
A&t ZARSIITE. It PANSS
f‘r(positive symptom  score), 2A]=A) %j—/r‘-(negative
symptom  score) 9 UHF A AW Y] S(general
Z}2} 16.078D=6.79), 16.64

(SD=7.27)%} 34.14 (SD=7.81)°|UT}.
A A g Aol LAleke 149 el A

First =

rlO N

¥ o

=

=

n
R

]

T
‘F}\]’ )=

[e]

psychopathology  score) &

- 779



=<1
T2 tidelld A= it

A BARd 23E RE @EAE
W A L0 o] & JHAIAL sisien], o5
A d7e 54 9 da T2 A ts 59
ME el sslvt Al 23 H9
sl AR ool tig Barh AFE i

A& o] AQl FARE FARE ddeR
& AAEe] A AN AeEUR A7
AL THKim et al, 2001). AA 24071¢] 3
dolgo] A5 dol® AMgESleH, 12071Y 2
Nl BEFCoE AAESAT. 2 550 &3 120
Mol golE ZdA 2075 HHE AAIHA] &2
i, 507l SR i AAE S (g 0),
50705 5719] 2HA wol Fofl x| HHE AAE
e wolsa

ArHlag 5). TE AAEA] ol a} W
ANE TolE Z A gol ANE PolBg Rol

Ag AAE dolgfar o] Eaisirt .

TGolEZ 500 ms Bk AAHACH, £ A
Z} I (vertical visual angle)® 2.29 Yol9im 49 AlZh
(horizontal visual angle) &= 3.43 00] glow A=7t

AR ZHAL 2300wt H@AElA dHe] ¢

olfo] A%Hom AN =, Wk @A A
AlE 3 gl Tolzt ofHel] AAlE TofolH 2
5 HES, ofddl AR o7t opd dF
HES FEEE AT Fa2s WE] W
g2 DAAE AlololAl FAEAT. £ A
A A Aol AAEHCY], FPAEC] 4
gl Aats FEe] ofdldt Ag gk & &

dgE Arsisly.

pS|

Atz Telel £

A

5] F(electroencephalographic — activities: EEG) &=
Neuroscan EEG synamps £} Scan version 4.0(Neurosoft
Inc, USHS AH&3le] SRt vste] 2%

st B3 Aol 2ol Ay el of

processo] AL, TR £& A2 @)

(canthus)of] X8 A& Tl RUEY 319
ol

= 0.05-100 Hz8] analog bandpass?. €1
2 E o, EE-E(sampling rate)e 1100H2|
ek Hg FFo] B vhe, H¥E  1100ms
poch©2 FRALTI00ms Sl AFH 712
‘prestimulus  baseline’-& ¥3Fsled, FEIY SO
wifacco] XFE AFL DE 2N AR
o 7 MeAe AasRane A A2 A
2 A AN, 274 W A e
o W BEsEgs. o A% AL A
A we] AABRAN] T2
A e BAE Ae, 22 0771
(SD=35.46), 33.86(SD=9.95), 25.57(SD=11.20) ©]%]
3, A= A2 96.79SD=17.58), 38.50
(SD=6.19), 36.43D=5.08) 0]t} AL = o]

Aol AAE AFE AAE Aoz ukeet

b

o

£
)
(=)
i

Ao BN B
o T
oy

o4

>
¢

2k ool
AoE e Aetke A BNl xS
=
S £
Z} gzl distd A A5 AAl 2] w
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B AREEANE 4 A A Faigl
Al A AN 2 BERelA N10o, N200}k 3%

A A A (late positive component: LPC] #Hzm
ATk 2 el AIRE ¥ fltime window) = A
%t Apd#EEALl e 7 @AY 2 A5 AA
] AHHRAYNE AR A
ol Nwoel gk AlZb W= AF AAl F
60-120ms 2, “1¥]31 N200& 160-230ms 2. 743}
th LPCO] Ag, &2 whEd} AA HhEo A
E719) el gk zfol7t HAFHUT] wiEel,
ZHA JHRo M= Al WSS 400-520msE, A
WS g A= 480-600msE A7 B}
th A W g A AlolA= N4ooo] A
Hou S22 gHEo M= Ndoe] HEHA|
ATt N4002] AlZE W9l 350-450ms=. A7 3}
ATk zF el ARE e el A
Aetieh. 2 gxdel FEl #g &
3lA] edsk=t], o= diF-e HAl
oA BRE& ARl Ao 44
Ict.

7}

=

l

@ e J

A}

A

Iif O
NZE

A1

T
R

O

B9 B
measures, mixed design
Aok A= AN 24
ol
ofel
71
RET
AL E 21719
Cz, C3, C4, T7, T8, CPz, TP7, TPS, Pz, P3, P4,
P, P8, O OL 0N 233 AEL w2y
UL ThroEe Y 799 A5 E G CPe
P, OpolA ZH3 A% T
2 RN 233 24319

Greenhouse-Geisser  epsilon(g)©] @z G}
gt F ros H71el7] 93] AHEE 9T Keselman

=

ION

[l

tol AHel Z7[ef ZoHo Rteh AlAEH

#} Rogan, 1980).

P A= e
ANOVA, repeated measure, mixed design ©.%
Hem, A5 A 230] AP Wlo
el AR Welolsit

ks

=

=

Qs

& Az g

4

2}

QIREAI Rz

F(1,26)=8.49, p<.01,
F(1,26)=11.37, p<001, oMd+& 23 Afolr} #
ZE A} AT $akrto] FAlwol ¥lste

$elabl] e AsAsel wh FEE U

<

[s)
TE=E E)\/\

£ 1 MEdy #XZ EXFe| T EAEN S4
AT (0=14) EAT =14
Ho) F
B FEFHEA B TFHEA
e 2557 554 2559 243 199
WEFE 1400 211 1571 91 8.4+
IQ 10229 1574 11857 1029 1137+
* p<.001

- 781



2. MAEEY SXEn sHTel ool e 5 wSyEent SARt
A EAT
wel F
= Ein EEEA Bt E9a

WS 25 (%)

A A A 78.19 17.46 82.23 12.66 2
=78 JHe 73.74 18,14 90.81 403 11.28%
A ke 56,38 2.1 87.72 465 18.53*
HES- A2 (ms)

ZZA A 668.02 136.04 736.40 169.61 93
=274 ukE 606.41 99.62 633.12 183.33 a7
Ad 728.03 111.01 727.63 171.21 13

1128, p<0i, T AA W F(126)=18 53, p<00L,  Alg gelo] Mg ZZH o W AAlE gl
AN RGP Re WS FHEE M B4 o ¢
%ﬂr Ezﬂ?‘/l =7} HHE &zjoﬂAH gt v

Zb 73,74%9F 90.81% ©IT. TE]  FA BT ARAESTY

T
=S
A

rE

olo

of
O
8
o

i %Z}ihﬂr %111%—% AA W 2AM = 7
Zr 5638%9 87.7299] W BEEE BT 1 9 18 AT EAlEe %%’4 A A
U = AL S AAE dolo] figt ‘ﬂ'% A BEe AABAANS Uehn ges o1

FEEE Aolg HolA ggt. AF AN Y 2= 39 B AN Jgal AR
Z1e] A3, F252=528, p<01, ¢ AF AA AYE BAFTE Al A AX] ZANA NIoo,
3 el AsAE A, FR52)=842,  N2007 LPC7} HEEG o}, N400L Al whE
p<01, = FEHE FAEE] A SAHS 3 AL AXE dololMnt FREAY. EAIE
2 OHE AAE gofol B Wk FEEe] Al o A Al AT AA] 26 dERd A

A HHE AAE dofub AS AXE ol ¥ EAY9sE A AN & 310ms77}7<] SA}8k oF
3 folal mgdou, FxtdE S AA AL neloi} o]l ZzhA ukio] x|d
g dolo] gjat g PELo] ZAHOR WE il (& AA] 2] 15} 1 %3}
AAE dolup AR g AAE ool Hla]l w2 1PcE BTk ey FAERGY Sl

o =t e Al AT AN 244 2 5AA A

B ARl disiM A ANl 2 &R gy ool #AEAl goron, 7h FHe]
WAL, FR52=48.16, p<00l. T Hald  Zw BxFo] Hlale] folalA Zado] gl
A 2% A v AAE "ol A A o

¢

(e}
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T LM/ HAERY #Ale] KRl (0] FOHol TEE AATRIFT] 01T

-12.5
| I [ |
-100 150 400 650 900 ms
_ . AME=HEA
b AR Six 7 Al
125 — =am e
------- Rigl ahe

uy

-12.5
| | [ [
-100 150 400 650 900 ms
a8 1. FNEEY Xt EXFEe MAET AR (CP?)
7| AlduEEe A0 N106t N200 Felg Aolzb AL, F20,5200=6.26, p<.001,

=002, A= A 233 oM e feld

AR BAlE BE A A AN 2N Helrh FRHA it B RN 2
N100%} N200& BTk 21 A5 FldAd 4 Nioo fZe] B4 A= 21 AdoAe] N1oo
3 N0 FAEel BA Az AT oM AEF BA Auel §ARIT. &, N A%
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sraAlE|ste] A - U et
HERA =2 H Hr= T pre
|Ir.l'- : !I‘I'- Py l:-‘l'. 0 i
FZ e Fuling LT S b I"l.,.-“ preite i o b J!' Yl .-‘-—_\-_—‘:--;' e
4 : o . ] _
I"'.. N ) I.\II } ,""-_._ I'.\I'. =
CZ [ JI ”f'\'-u-- i T i f; Jrl I'r_f'n"-’;'- }'"\',- S e, !*"'u".-" i 1
o e e B h b2 ™~ P
_"'\,M -~ .‘". ' ,.r" i
PZ | o, »—-,\_.x_..’ < ; — '-'1'.-";""”:" ) L ¥ P
0z |-+ .f_;--..f*'-fl,-_., ‘..’-"'-'A"”*-;.*f L «-_,1._;'.’: | ~ _ v 7oL —.\,.-:".-/'- e
Ju‘p’+ EI‘“TL-}' .
2850 ms &E % LI}E
T8 2. FAEgY AN SHEe dME T AHEEEY (B A= 220
Aolzk M5 Fofo At #RHUTY, Fd104)= = 59 AeAE AT, FE,1049)=5.35, p<001,
3.19, p<.01, =04 F HAZ Al A= A X e=.004, 7} AAII EA TS Al A= AA
A BEFolM P & N100 AZE FollA HQl FH BSoM 7 & N200 AZ2E CPolA H
dhd 7P AL N100 AEL 04 B A, E z}% AN 220 Foe S0 ks
20l S N2oo ZlEel B4 Any Z2zloA P 2 N200Z Btk FRlEEH
A5 F9, FQ05200=8.14, p<.001, £=000, ¢ FAREE ColA 7Y 2 AERE BHYm A=
A2 AN FA, FR52)=390, p<.05, e=.054, d  AA] ZHE S4A v 27N A 2
Aq soe Aot YTt et A Aol AEL Wl P F9lolM 288 N2o %
HAEA] Gt Y 59 dFelAe N0 & A Ad, A5 ARl 22, FQR52)=1L66,
ANEE BAM%E Aal, AT B9 F4,109=476, p<001, e=000, I HE F1,20=372, p<.05,
p<00L, e=008, 1A Aot AR HEFH oA £@ Aol gk F A wE 57



e

+

e

old| s 7% & N200
2 EAlT vl A
AhHE 29} #xf

16 o
filo Lm
ot i
D3
:

S|

Z
[l
(=]

o

ot M o L
o

Y
M
lo,

MHE A (late positive component: LPC)

Al 2 AA 2 BEFelA Ipert HEE S
t} 21 AdolA e Lpc H o] 24 Aw
AF B F20,5200=3.61, p<.001, e=.024,
A AA ZA, FR52)=37.40, p<.001, £=.000,
oA Felgh Aolzh giSith A AAe HEH
Auk, F1,20=4.08, p<.05. =4 E H=o||A
o] IPC F#EZ B8 Az JA] deF 79
F4,104)=13.10, p<.001, £=.000, A= A 2=A,

F(252)=13.17, p<.001, e=000, ¥ A F{1,26=
5.15, p<.05, oXe] o]z} AL ool Bl

ION

[l

tol AHel (e &ofoll 2ot AlAEA

2ol A2 AX 243 FAdziel
a7 #EEU, FRS52=9.18,
001, 3E 39 A|A]=]e] §l5zo],
I T I e i
7P A A% Bv el Ak
] He

(N

oo ed Y ox

2 Hhgo djs) 7HE 2 1PC
At A= AA 2AE T
Holz] gFgitt. CPz F-91elA
e da folg H
F(1,26=10.19, p<.01. &
1.36uV  (SE=.71)°]|]3L

4.55uV (SE=.72) o] 4T}

2
(¢}
K3

32 4

s
ke
A

™
|

>
| SR
o ro

N400

AlA HEE AAE doje AL AAE ool

E 3 dilEgEd
S A EAIAl S22 e A B
i i AT A AT ;T BAE
Fz 1.19%4 0.406 0.857 1.426 1162 -0.420
(1.44) (2.10) (2.30) (2.93) (2.41) (2.60)
G 1439 2.559 0.993 4147 1.440 1613
(1.50) (3.06) (2.30) (4.06) (2.36) (3.07)
CPz 1476 4,489 1152 5.672 1441 3.665
(151) (3.07) (2.24) (4.62) (2.29) (3.32)
PZ 1443 4,400 1.088 5.410 1.429 3.492
(1.50) (2.89) (2.20) (4.53) (2.24) (3.05)
Oz 1.388 3.159 1.035 3.615 1.408 3.356
(1.43) (3.29) (2.16) (5.03) (2.16) 2.97)
() Ez
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HEE PRI

dlalldi Nooe] BAHRAT Sz 0 B
AANE dolol diaids Ndoe] A=A 23
th 21 Ad, T4 59 A5 cpelA S
Niog) AEE B AT, AT T A3
AA 270 W2 Ndoo AEQ] Hjoli= Fw)
A STk ¥ & Sl FAwo]l N4oo FE
ol EAACR folg Afoliz Holx] FYA
Wp=075), FAko] BAlwe] wlale] we
NAo) AL By

&'O
S

HMAlEode] ZAL AR

=
|_|T'__Eo =)=}

PANSS & £ ¢ &
Qo] z} BAo] XE Alo]e] T#HAS Pearson

product- moment correlation& AF-g3ke] ZAFEIITE
ArmRAse]l %7 pansse] PHEA, &
273, 2w 3R] A% Ajolol frelg kol

WA A Sk

|
X8 HDanion %5, 1999; Tracy 5, 2001). A%

AN BABAY SAET BT A
%3} A9 BEN fol@ AolE B o]0
A, BAEe 2744 Ads A2 A
Bel2 uel wh ZARAY dapEoldE =
244 AT AD Agle] Belrh BREA G
=

process)& W= AR Ui TkHilyad
et al, 1973). WEA Rt d} EAto] N1oo A
Eo i ANz thaz] guhis B a7 Az 3

dy FApsolA Felel Aeizh BEEA|

Ui Bag A8 d7-5e Aot 4A

(Gold et al., 1992; Rushe et al., 1999).
AEdY ke FAARlel Hlal oA

ZHAE N200 AZE KB o (CPze] 4], N200
o] A9 BXAME F FHddo] AolE B

& BATE Al AT A 2 BFN FY-
T F9leld b AEE HQl v g}
T2 FUAT FYAA M F AEE B
o N2002 Aol Qe B AEE W
a delA 9O [Renault 5, 1982; Ritter &

1979, ©ol Al HAE &g HEle dAFE
2 N200°] ol A 2 FolA 7] @A, &
AFEA o] W3} (auromated word  categorization)
9 M5 YL WA WA Ragser e
al., 1999). o]o|] W&, F/NH 7] Z(intracranial
recording)-ﬂ- ¥t JIHE ARgI HdFES
N0e| BAA} AEgol AREgdols)
a1 4|3 U} Nobre et al., 1994; Petersen et al.,
1990). WA HAEGY fAkEe] Bl Had
N200 F¥e FHAe] 2y FolX=E A=5e] 3
s wF WA, = GEs BEY ARG 0
G o] Aok FRol} FFEY 29le)
71 Rs Bl glEE AR
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BTy gk A5 AN =A%
A4 A9 AU SRl A
o= HHE AAE dolo tid] 71
wEE I SAkrAE Al A A
Atole] fofdt 2p7b HAEA] Tt A Al
2 300ms F =AM #HAEH = FHP30002F 500-
900ms AtelellA] #AE = F3 LPCe] o GA &
dro} Slevbell dield e obHA] w=de] §
t} 2 ojd o]E52 IPCY} P3000] A JERG
Aolgla FHsE W UE olgd Irce
P30 o] A= TE 7]%g widtia 8
(Karis et al., 1984; Van Petten & Senkfor, 1996). &
AFelA #EE LPG= P300o] A VERE A
o= AAAEH, o= P A I} P300
o] A9l Ex} ulg fARE] wl#olth. P300o]
A Yehd o6 p3002] Sl AF AL
£ oddball WHF 2= W FAhE G4
Eatn gaek QA HFE aFshs A
B AT AREESYY] WEY Aelth. Bg
LPC7} A|F-A(reconstructive) -2 3] Arecollective)
el A#Ea gdeid e, ol Fustn
Baet 912 ol " wowt po} #F
uf 0] ThSmith, 1993). WA B ATl

gy galgo] A" IPC FEE HQ)

gl

T
. T
=

ool

Pz

=

o]
=

=
+©

=]

150l A7 &2 3% 3y, vl 2
191¢] Q1% GA9 s 7 k=
ey

A A= AAL 22l #EE LRC
o #AlrTt FAE Atolell frelet zfolr} &
AHNG. SAleME 7P 2 1PC J1%o] A
A W AAE dolut AE A dojEte
PR o7 HHE AAlE dololA #AEdET,

N

—

>
i

[¢]

i o i
oy

ol
ol
o eE

N

S
>

%] 9]

-

AN

0.

[

ION

ehAe] ARl Z[ef ZoHo Beh AR

[t

| A
o] ATz M8 A7l Avs X} Chao
1995, Kim et al, 2001; Nielsen-Bohlman &
Knight, 1994). o] AIp7} AlAeE A& F9 W]
wo] A olefstal g}, Hillyard S (1971)

AN HAE AHEEl] P00 -2 LPCY}

al.,

Jale V1% APt oL Az o
o (template)o] ¥ <ol FAE I T A|A]

Aol Fual AABHA P3000] A H=dl
3] Aol Futat vsdE p300g] F1Fo
FEZ7L gollttn 7489
SZiH o2 W AAE dole W
o] vmst wfg goleh
A3HA] Ag A

N

e

_O‘L

xR
|

T

R

ok
4

r
2 [
(R oul e

rﬂ,
-©,

= et oft
offt oX
o i iy

RO -4
=,
i
%
N
>,
=
rf

[¢]

>
o
o
2 ox
ofo
o

IN o gk
o

i
H

2,
>
e

¢

2ofr X o o = o i% ol Ju g ok (Z rlo
2,

dlo] IPC Zl¥Fo] ¥ Az &7y

o8 oA Z1Et gl
eI Ad el Relh 3w

fin
AN (LU
e LI

B

N
I~

(g

e e

-

1

1

A

A

r

kel Ndoo 7ol A}
A= IR THp=.075),
N400 %5 He
& ZARSE A3
HE BHusgig. & of
Aol Ndoe] 7HaE
BhH (Adams et al, 1993
Niznikiewicz et al, 1997), Th2 AF-&= N4oo HZ
o] 1 Aol7b vt H I3 THAndrews

et al., 1993; Mitchell et al., 1991).

[e]

i

- 787



o
>

HENEEERE

0
0

N400& ¢n] Al I} (semantic processing) T
dedEo] gla, o] wEte] ok 7] Wi
o] weto] AL4E Nio WEo| Fhehe
Ao A v} Dunn et al, 1998; Kutas &
Hillyard, 1980). B3k 7|9 WhelE- ARE3}e] N400
& 2% A7l o Nl Fe )
ko dhr} . SHMH(Friedman,
1990; Stuss et al, 1986). <2 E°] Picton(1988)
A AAE A=l dig FERE G7] 719 Wl
A ZE o] STHEEE N0 J1 o] 57s
A B a7 sPAow B
Tofell = Ndooe] #REA G A
Hen wE ANE dole wi AN

ofsh ghejal] AAed, o olige] Vo @

(memory  searching) S

=

ore d e
B
N

o,
i)
ko
e
D)
&
~
[}

i%ﬁrﬂ
O_u\l
o
Y
@
o I8 %
r&ﬂ_&ffj
Xy
2
o
=
£
B -
o,
v
o
N
2
= Z
S
& 3

o] 2% P25 o) BAHE Ao

9= 19 B4 B39l g
A3} B 7159 Aol 7}
W gk AR,

X
Mo riz Rt ain
e X2

ot 4y e ¢

g 2
E,
o M

N

o=

A

k)

e

o,

>,
M
NOHE g
T
rN'
F‘-E B
o,
o
=
S
=

i
3R
£ & e o
>
o
rJ
i
o
Ao
=
B
fr
iy
X
F

38,
T
i
ra
e
% g
24
-0,
_V\_ll

o N o
N N
) v
¥
o X n 1o
ﬂllo ["2, o |
£ o5

o,

0
i
o
=,
=
of
L

= #2E = 2 AR Ad AQle 2evt

o,
24
O,
N
12
lo
o
=
it
S
D)
=
pass
o
=
o

JE 1o

Adams, J., Faux, S. E, Nestor, P. G., Shenton, M.
E., Marcy, B., Smith, S., & McCarley, R. W.
(1993). ERP
processing in schizophrenia. Schizophrenia Research,
10, 247-257.

American Psychiatric Association (1994). Diagnostic and
statistical mannal of mental disorder (41h ed.) .
Washington, DC.

Andrews, S., Shelley, A. M., Ward, P. B, Fox, A,

S. V., & McConaghy, N. (1993).

semantic

abnormalities during  semantic

Catts,

Event-related  potential indices of
processing in schizophrenia. Biological Prychiatry,
34, 443-458.

Binks, S. W., & Gold, J. M. (1998). Differential
cognitive deficits in  the neuropsychology of
schizophrenia. Clinical Neuropsychology, 12, 8-20.

Chao, L. L., Nielsen-Bohlman, L., & Knight, R. T.
(1995).  Auditory

event-related  potentials

- 788



dissociate  early and late memory processes.
Electroencephalography and Clinical Neurophysiology,
96, 157-168.

Danion, M., Rizzo, L, & Bruant, A. (1990). Functional
mechanisms  underlying  impaired  recognition
memory and conscious awareness in  patients
with schizophrenia. Archiver of General Psychiatry,
56, 639-644.

DelLisi, L. E., Hoff, A, Schwartz, A. L., Shields, J.
E., & Brain, G. W. (1991). Brain morphology
in first

episode  schizophrenic-like  psychotic

patients: a quantitative magnetic resonance
imaging study. Biological Psychiatry, 29, 159-175.

Dunn, B. R, Dunn, D. A., Languis, M., & Andrews,
D. (1998). The relation of ERP components to
complex memory processing. Brain  Cognition,
36, 355-376.

Firse, M. B., Spitzer, R. L., Gibbon, M., & Williams,
J. B. W. (1996). Structured dinical interview for
DSM-IV axis 1 disorder. NY: New York State

Psychiatric Institute.

Friedman, D. (1990). ERPs during continuous
recognition memory for words.  Buological
Psychology, 30, 61-87.

Gold, J. M, Randolph, C, Carpenter, C. ],

Goldberg, T. E., & Weinberger, D. R (1992).
Forms of memory failure in schizophrenia.
Journal of Abnormal Psychology, 101, 487-494.
Goldberg, T. E., Torrey, E. F., & Berman, K FE.
(1994).

performance

Relation between neuropsychological

and brain morphological and

physiclogical measures in monozygotic twins
discordant for schizophrenia. Psychiatry Research,
55, 51-61.

M. E (1996). What are the functional

Green,

- 789

g Aol A2l 7| ool Zet AFAREATS] AT
consequences  of neurocognitive  deficits  in
schizophrenia?  American  Jowrnal of  Prychiatry,

153, 321-330.

Guillem, E., Bicu, M., Hooper, R., Bloom, D., Wolf,
M., Messier, J., Desautels, R, & Debruille, B.
(2001). Memory impairment in schizophrenia: a
study using event-related potentials in implicit
and explicit tasks.  Pyychiatry Research, 104,
157-173.

Gur, R C, Moelter, S. T., & Ragland, J. D. (2000).
Learning and memory in schizophrenia. In T.
Sharma & P. Harvey (Eds.).
schizophvenia. Oxford: Oxford University Press.

Hillyard, S. A., Squires, K C, Bauer, J. W, &

P. H. (1971).

of auditory signal detection.
172, 1357-1360.

Hillyard, S. A., Hink, R F., Schwent, V. L, & Picton,
T. W. (1973). Electrical signs of selective

182,

Cognition  in

Lindsay, Evoked potential

correlates Sezene,

attention in the human brain.
177-180.

Karis, D., Fabiani, M., & Donchin, E. (1984). 'P300'

Science,

and memory: individual differences in the von
Restorff effect. Cognitive Psychology, 16, 177-216.

Kay, S. R, Fizbein, A, & Opler, L. A. (1987). The
positive and negative syndrome scale (PANSS)
for  schizophrenia. 2,
261-276.

Kayser, J., Bruder, G. E., Friedman, D., Tenke, C.
E, Amador, X. E, Clark, S. C, Malaspina,
D., J. M. (1999).

event-related potentials (ERPs) in schizophrenia

Schizophrenia  Bulletin,

Brain

&  Gorman,

task.

34,

during a word recognition memory

Inmternational ~ Journal — of  Psychophysiology,

249-265.



REREEE RN

Keselman, H. J., & Rogan, J. C. (1980). Repeated
measures F-test and psychophysiological research:

number  of false

499-503.

Kim, M. 8., Kim, J. J. & Kwon, J. S. (2001). The

effect  of

controlling  the positive.

Prychaphysiology, 17,
immediate and  delayed word
repetition on  event-related potential in a
continuous  recognition
research, 11, 387-396.

Kutas, M., & Hillyard, S. A

task.  Cogmitive Brain

(1980). Reading

senseless sentences: brain potentials reflects
semantic incongruity. Sczemce, 207, 203-205.

McCarley, R. W., Shenton, M. E., ODonnell, B. F,
Faux, S. E, Kikinis, R., Nestor, P. G., & Jolesz,
E. A (1993). Auditory P300 abnormalities and
lefc posterior superior temporal gyrus volume
reduction in schizophrenia. Arhives of General
Pyychiatry, 50, 190-197.

McCarthy, G., Nobre, A. C., Bentin, S., & Spencer,
D. D. (1995). Language related field potentials

i lobe: I
intracranial distribution and neural generators.
Journal of Newroscience, 15, 1080-1089.

Mitchell, P. F., Andrews, S. A., Fox, A. M, Catts, S.
V., Ward, P. B., & McConaghy, N. (1991).

in the anterior-medial temporal

Active and passive attention in schizophrenia:
an ERP study of information processing in a
linguistic task. Journal of Abnormal Prychology,
32, 101-124.

Mozey, L. H., Gur, R C, Gur, R E., Mozey, P.
D, & Alavi, A. (1996). Relationships between
verbal memory performance and the cerebral
distribution of fluorodeoxyglucose in patients
with  schizophrenia.

443-451.

Biological ~ Psychiatry, 40,

Nielsen-Bohlman, L., & Knight, R T. (1994).

Event-related potentials  dissociate  immediate

and delayed memory. In H. J., Heinze, T. E.,

Muate, G. R, Mangun (Eds.).  Cognisire
electrophysiology: basic and dinical research . Boston:
Birkhauser.

Niznikiewicz, M. A., ODonnell, B. F., Nestor, P. G.,
Smith, L. S., Law, S., & Karapelou, M.(1997).
ERP assessment of visual and auditory
language processing in schizophrenia. Journal of
Abnormal Psychology, 106, 85-94.

Nobre, A. C., Allison, T., & McCarthy, G. (1994).
Word recognition in the
temporal lobe. Nature, 372, 260-263.

Petersen, S. E., Fox, P. T., Sayder, A. Z., & Raichle,

human inferior

M. E. (1990). Activation of extrastriate and
frontal cortical areas by visual words and
word-like stimuli. Science, 249, 1041-1044.
Picton, T. W. (1988). The endogenous evoked
potentials. In E. Basar (Bd.). Dynamics of sensory
and  cognitive  processes  in the  braim.  NY:
Springer-Verlag.
Renault, B., Ragot, R, Lesevre, N., & Remond, A

(1982). Onset and offset of brain events as

indices of mental chronometry.  Seeme, 215,
1413-1415.

Ritter, W., Simson, R., Vaughan, H. G., & Friedman,
D. A (1979). Brain event related to the
making a sensory discrimination. Sewence, 203,
1358-1361.

Rizzo, L., Danion, J, Van Der Linden, M, &
Grange, D. (1996). Patients with schizophrenia
remember that an event has occurred, but not
when. 168 ,

427-431.

British ~ Jowrnal — of  Psychiatry,

- 790 -



Rugg, M. D., Roberts, R C., Potter, D. D., Pickles,
C. D, & Nagy, M. E. (1991). Event-related
potentials related to  recognition memory:
Effects of unilateral temporal lobectomy and
temporal epilepsy. Bram, 114, 2313-2333.

Rushe, T. M,, Woodruff, P. W. R, Murray, R M,
& Morris, R G. (1999). Episodic memory and
learning  in with  schizophrenia.
Schizophrenia Research, 35, 85-96.

Seidman, L. J., Stone, W. S., Jones, R., Harrison, R

H., & Mirsky, A. E (1998). Comparative effects

patients

of schizophrenia and temporal epilepsy on
memoty. Journal of International Newropsychological
Soczety, 4, 342-352.
Smith. M E. (1993). Neurophysiological manifestations
of recollective experience during recognition
memory  judgement.  Jowrnal of  Cognitive
Neuroscience, 5, 1-13.
Stark, C. E., & Squire, L. R (2000). Functional
magnetic resonance imaging (fMRI) activity in
the  hippocampal
memory. Journal of Newroscience, 20, 7776-7781.
Stuss, D. T., Picton, T. W., & Cerri, A. M. (1986).

the

region during recognition

Searching  for names of pictures: an

event-related  potential  study.  Prychophysiology,

23, 215-223.

- 791

0.

[

ION

ehAe] ARl Z[ef ZoHo Beh AR

[t

9] o1

Tracy, J. L, Mattson, R, King, C, Bundick, T,
Celenza, M. A, & Glosser, G. (2001). A
comparison of memory for verbal and non-verbal
material in schizophrenia. Schizgphrenia  Research,
50, 199-21L

Van Petten, C, A & Senkfor, A. J. (1996). Memory
for words and novel visual patterns: repetition,

the

33,

recognition and  encoding  effects  in

event-related  potential.  Prychophysiology,
491-5006.

Velakoulis, D., Stuart, G. W., Wood, S. J., Smith,
D. J., Brewer, W. J., Desmond, P., Singh, B.,
Copolov, D., & Pantelis, C. (2001). Selective
bilateral hippocampal volume loss in chronic
schizophrenia. Biolagical Psychiatry, 50, 531-539.

Weinberger, D. R., Aloia, M. S., Goldberg, T. E., &
Berman, K. F. (1994). The frontal lobes and
schizophrenia. Journal of Neuropsychiatric Clinical
Neuroscience, 6, 419-427.

AaHFd 200 8 6
FALTHSY ;2003 10. 20
AAZAALD 2003 11 4



=RERE RN
The Korean Journal of Clinical Psychology
2003. Vol. 22, No. 4, 777-792

Event-related potential study of recognition memory

in schizophrenic patients

Jun Soo Kwon Myung-Sun Kim

Seoul National University Sungshin Women's University
College of Medicine

Recognition memory and the dissociation of immediate and delayed recognition in schizophrenic
patients were investigated using event-related potential (ERP) and a continuous word recognition
task. Fourteen schizophrenic patients and 14 age and gender matched control subjects
participated. Among 240 stimulus words, 40 words were not repeated, 100 were repeated
immediately and 100 were repeated after 5 intervening words. Both schizophrenic and control
groups responded faster to words repeated immediately than to words repeated after a delay and
to first-presented words. However, schizophrenic patients responded less accurately to words
immediately and to words repeated after a delay than the controls. In terms of ERP,
schizophrenic patients showed significantly reduced N200, LPC and N400 amplitudes, and a more
frontally distributed N200 topography than the controls. For controls, immediate repetition was
associated with a large LPC amplitude and the absence of N400, while delayed repetition was
associated with a small LPC amplitude and the presence of N400. However, this association
between immediate and delayed repetition was not observed in schizophrenic patients. All of these
results indicate that schizophrenic patients have recognition memory impairment, the cause of

which may range from early encoding, and memory search to late retrieval.
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