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dad o) ol Fdo|sal she A7
A7 AH A ¢} (Auditory Event-related
Potentials:ERPs)2] ® 3}

Has, Y
Sl DU L

HEAUHYAM Fof off % FAdolxel| what AR BHHAH (Event-Related Potential:ERP)
7t ogA dEA e A8 Ak dAyad. dgats ololEE Agstn AT Fo Hd
Ede cgAFd Folg Feha AARstt J@ze] A F4F F Ad B 2EF ga
(pitch)7F ¥& dgat3d] Wy PHeHES F2& Aot o o AR EEAFH gzt
37 ¥ dolg o2 zasig. ¢ HAM EFAFE 1000Hz, 60dB SPLoIR
AgAFL 1500Hz, 60dB SPLolAth. o2& Al EEAFE & AAY 2ston, dgxnt
& 1050Hz, 60dB SPLelith. #FWe AT o2l HAZACNEY HE A 20
ol o FEsPQm Aol o wich wetd H2lRaeEe Aolrt AAHAELS ¢ & Aok
ERPZelME EEAF dd FRx2A7} 2T AAERL ¢ 120msecFFE UelGoHFz). 48
Aol tigt Fol A Pzolld P2RA7] ol FRE fenlEgch. A do|zaHE PzolM P3b
A7 Aol e fovlsidct, wetd AR FAHBAL Y $r19A0 4BE vAda
A8UY 4 Jot. =g ZeA SANAY S wdshs N184o AEF Arle Fodid
g Aoz} glglenz AAxiFe] Beld £4& BHile Mae Folo AP AeAelzte A&

28% 4 9ok

DR e Al wg oj2e HAEZ Fdstr]  wdPcH(Britton &  Tesser, 1982;
daiE o 2o w=Hol Hedt} FHAl4sedl  Kahneman, 1973; Navon & Gopher,
283 FMA w=H(mental effort)E 715@ 1979). wgtd AAA B3/t 22 ol g 34
o XA Fa(cognitive load)Ete &01F A} & FHY] HAME o B2 Tt 8FE &
g3t} Halload) @ Fo Add digk 8FE 9tk kAT olEF JMEE AEd fold

1) ERP#4] Z2ag st=dol g A & ABENA A
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A ged 2R FE APH ez AL
A &7] ot} Zo| FAE A3lste 7]
go] W] wet oy FAHE i i
&7 =%t Hillyard, Hink, Schwent$t
Picton(1973)2 F9|¢} #HAA APFHAASY
(Event-Related Potentials:ERPs)8$4& #
Zagth 288 AAAFE AIAEY FF
Aol FEHog WA AAN}n FF Adut
FE FA 9. AAHe AFE BEAT
% dgxzes PAHAeY aRELS &
(pitch)7} €skor dg2A39 AANEs} &
AR} doitk, g@ze] e FoAE F
d AAEE dEA=9] £F Ao} Eudte
olitt. ERPZI1EZ T} FF & &9 dgxs
o] ®IF¢] el dPAFHY o FHAY
(negativity) & Wit 282 FIx33 vF
o] 2AF B AYY Aol FAH Ao
(Negative Difference: Nd)&t BHslgct %
Hatole d2ATT REAFAA BF #3H
At Nde F #Eo=2 FAEd. Nd9 27
FE2 AFAA F o 60-TOmsecollA A12Hs]
o] o 100msecolr] HHE& o|F3 Nd9 37
BEe olF & W HMACAR x&H). o]
A Adde 27INd7F FIA e o8 N1s
A9 AZo] Frid RE WFIdn FFYE
g, ol 7] Nd9o #A7I7F A=59 94 &
AL Ao J4H1 JE N184as} Azt
Hog @AM WEeIHHillyards, 1973).
o] ¥ ¥t} =& =7 1F L AMSsld HdA
o] FAFHE FHUS W Ndo AFHsh} F
X7 Nige digte 32371 Easdt
(Nztanen & Michie, 1979: Naatanen,
Teder, Alho, & Lavikainen, 1992, Teder,
Alho, Lavikainen, & Naitinen, 1993:.
Woods., Alho, & Algazi, 1994). walA
Naitanen(1990,1992)& %71 Ndv N1
BA 7| Aol e 2242 (processing
negativity: PN)&l= U914 (endogenous) F
o-#4 4o ¥ Wit s
ol FAL Fost Ity SHF AF9

oA AN R

223 &£4AE FAske Zo] ohg Ho
DAPA A AP BAsle AL FEIA
gt N3atinen(1990)2 PN7F fg=He 24
BHe} Fox3] (attentional trace)zte] A3t
2] (matching process)E Wrg3tta sy,
q71A FARHG F7t T AFd i
WARESS ougict. 2o m2d AR st
dojun e AlRte]l A4 E PNe| 2Zo] A3
%A duration)® Zd. wed Fo a=
d g PN X Zo] 2m FALT A v
F9] A3 U PN A Zo] Zu FFALE
<+ Zolt}. o213 PNEZHY zlo|7} Ndoldt,
Nd¢t PN& FAHE Hrkshe o ¥F5H2
2 Ag-€ot (Naatanen & Picton, 1987). 2
olfe § o ATl tig Folo} v|F9] =43t
ERPS A2 87l wjFo|ch(tars, 1995:
Naatinen & Picton, 1987. Wordorff &
Hillyard, 1991; Alho, Woods, Algazi, &
Naatanen, 1992). v AQd 5 7idel o
e g2t F Nde Foi5 sy 47
< ERPE E23 AolE ouid o AFHY,
PN2 I3@ NdE f¥ste ¥ 2o Yy
A 249 EA4F YEFLL

Alho, Woods, Algazi, ¢ Naatdnen(1992)
< zAsME Frt AR Rsle] we %A @
HA =7 AR 252 AAAA 28
A= Wl dolxrt b AR, Al HAE
Al AABl 3 gRzieRdel MeA Folg
FA AT ARAF Wg Ndzh
110-130msec® #HA71E 7z Jepgon
ALHAAE P Wre}t Fojxrt B2 oy &
A& FYPste B 1Bl ¢ Frlsig. 2
© °| Ade| ZAE delzrt ARH F A
gRs7t F7hetE Fevh o Bo| Addddn
FasHo. 2y 224t (intermodal) 3
ool M= B&Fo(divided attention)7} 7Hs
o v 3o AT Fo xA FHo B3
3t} B8 252 #E 200-400msec®] FA
ISIE AHE3te 23std Folg HEstax 3
Hou wE [SIzAME & 25 dFd 5]

_.62_



Al ERPEReCl Bilsslttes AFol YAt
(Wordorff, 1993:). &3 z=d dig Halr}
ARA Fejasst Wl veptng Ndo &4
717} #weld A N184e #AA7|e SFHHAE &
A=  tHTeder, Alho, Lavikainen, &
Naatanen, 1993). AAIZ Alho$(1992)9] 4
FZ3 N1Z Nd9 ZA717t 559 Yehg
. mEA oEE BAAZAN EFo] FUIE
Nd7F N182e] F718 wedshe 2] £ Fo
#FE A F5(PN)Y 718 Wgdshe Ao
Hade BFgsich =3 Fodade 110-
130msecHE vehded, FBEAGAA o 20
AA7VE 7 Jdele d83RE AlFsle
2 x84 9k (Mismatch Negativity: MMN)7}
A Holgte FHLE FE3] ofgdeh

£ d+4v Alho(1992)59 A+8 7HAsd
9 FozAdN FAdolEst FelBd)
® e njAEste ERPIIES Edlo] A
B o

‘&>'io
4

t}. ERPS.AS Algzt 2EL 1%y
oA A" gty Fodg XX ¢
AZIHEQA 680-980msecs] FA
AHgstn 2HsE 392 {8 98

A0 (intramodal) A=< 7Hdgdd o
st AAA Rt gL oA F, o
HAE 73 o o B2 F7F At
1o N18AsE WAz Ndo| AZEF =
st wkedg Aol

Ol
-

—

A
A
o

B R o o8 O2
ol
1
lo

ur—{on&

LW oot

E

lo

Aq7)e

=

Ay

1. &KX

H#AE= AW K el AghEel 18-26
Ao A 27T GEFECNL AATA o
gol gle oz 109, ¥z 174922 T4
t}. olg9 Huele 2349 BF 2847
oldct. Az F 3L EEGHFAAF7E 203
njRtollong ztgAdAa AestAct. wet
A F A Bzt gAY e A& 9%,
92l 15808 & 2490},

2. A= % X

Age A7NHog AHE WA Yy
Ak, A JBAE Ao @7 F ojg) Al
Agd Aojol fFE B AEAE A4
et @zt 2134E FolFr] H3l9 EEG
7159 <A AgAAf| B 4Hg s
A 9. 823 (chin rest)S &z gke
71 2A 233 F €& @A (chin rest)oll
7REA A sn TS olwl, e AFE
A3t A¥As ol ES ALstn A4A
F€ AAESY AE@ze] A AA R &

Aol 792 94 d2ATol AND Hri} 5
29 o2, F3e) WIHES TE AR

o J8ANA A AGATLS AlRE B
Z2EZ e 1000Hz, 1050Hz, 1500Hz &
#uigon ojojEog AAGHTE FEAZTL

1000HzA o, d2A3e A% FHAdMe
1500HzE AABIY2, &  FAldMe
1050HzE  AAERD. A= AAARE
80msecom AF7E  ZA(ISDL 680

980msecE FAH oz WA} 2+ 229
Ao 948 222 & Ege PYx2 249
A Aot AS5E F 4719 F7Hblock) & F3l
AAED 2} P 40032 Ao FAH
. BEAFY] AAYIEE 80%0in dgA=Ee
20%9ct. 72t 2L A HA-9F A Fol”,
HAE BA-22F A F7, ofEE AA-YF
A F°, O FA-22F A FA'E 74
sttt H@Ae BAIRE 8] A 5039 A
#A18E FPH o 50%0)4e HBES B
Y WA AFAPE AP, 4 2L H
Y ABBAZ 7Y slsle] At 48
Ante] ZA WARSE APAZRE 1m
2 R 29AE ofsld AAsIHct WA
=9 ZA=Ee HEgAY AN FHsIES o
60dB%it}.

3. HNT(EEG) 71T
EEGE Z2)28Z(GRASS 29 No.12)2
olgsted, 5749 MM 7 =8 AF2eE 7|
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39 A3 2R ¥ IAREE 73
10-20A1 2o w&} Fz, Cz, Pz, C3, C4°l
BA3 RAE(EOG)E ¥4 9 0.5mme]
WAl &8t 71EAF (reference) & 2%
Hog Ao Hle AE g REsjn
e 9 EF A RABGY. ol JIEHT
o] X7t tgel N 2HEA R2e FY
< HAis37]| faiA o)t

EEG71&A|17t(epoch) & AFH 120msecE
¥338te 800msectt. A& FA-&(sampling
rate) & 4dmsecE 3. AF A 120msecE
ot dojxl g 1AM (baseline) 22 3o
ERP#to] &4&5Att. AT ¢Yydas 5KQL
2 fAsEe. Zuks(hit) @ AR 14
(corrected reject)@ A=9] EEGTHE ®rolA],
1-30HzZ2 Y93 (bandpass filtering)® ¥
1005 FE3lo] 222 (on-line) &2 Ha 3t
oot H@s} 7ML AEe FaAg 23S 4
37] % Aoz, Z A 4 HZAA=
g EEGHES Hagdh & HaAsts 53l
Aol A7t 7) (time-locked)® Aie BEH
I %A G FAZSS AHEG & T
29 ol AY AF &, Fo dEAF, F¢
EEAT, FA BEAS, FA 2225 U3
o 57}14 A2 oA 2t ERPE Yx|&gko]
AEsol #de) 71EEUY. EOG7H 71E#E
g =A O Jde AYE JZEn Hdg
(averaging)3titt. 71&#8E 29 +24V, 3
Y -2pVE Skl o] e A7 Yo
EEGY 93%g FA ge Mgz dudy
< B3l At 3E A "5t 203
ujgkq) HYPzte] ERPAEE FA Fdol A
A A2AGAG D B & glong o] F FAd
A AYGEHt. =Rl (off-line) 22 FE
% AFo| hF ERPAA FAIG 23 tig
ERPE #X NdE At

4. X284
ERPS AZE& AFAAl ¥ 40msec ©|FF
Bl 400msec7tA] 40msec® E3d3l B R

Zg ANNUT. FRY HE AT B 2]
AR Ao ERPSAZE X7 Aghe o
FAES A Zold. o] ¥HE ERPLS
o] FA717F AFAY Fe 24 Had dx
& A$ FRol £48 Hissn T 285H
Prh goldith 2 AF(EEAT LLADH
HA(Fz,Cz,Pz,C3,C4)ll thstd, A, F9,
AZ EYPWQloz dx HFAZL FHMQo
2 ool e WEAY AFRNRAL. YR
Sl cisted 2347 F 1000msecel) B2
A wkgE ASE Hutgor 7EAG. 3
Hhg-o] 4} :oﬂ e F7 WSAIZMRT) S
AR sdo] ARl FA, A 9oz
ol R A F .

d =
. s
JYAse BF FAS PR3 3RE
AR Lhro] EA ST

<E1> B9} KIHALEHH) e TH S
oAz HEE ¥ we

= wg-A) 7F
A E(%) (msec)
az )
PP 83(12) 621(61)
HA oz=zm
2o 82(14) 586(47)
2% 16) 642(40)
e *o 76( (40
44 oe=x
=o) 71(20) 619(45)
()ere EF AR
HIELE (ANS/ (AN +78))og ALt
S} 7 A WeAIE Furge] @ A

e HFstd Ao Zt 2AM9 FgE
I HgAIZEE Bio) AAIBIAE A8 A A
F3o] JREL 82%HoH, FT WAL
596msecth. o E FA M 7 73%<



622msec@th. AZFol| AAG AT HF &
& 79%9 o9, WA 632msecH . £
%) AAF AT daMe A7 77%%
603msecitt.

o HIES Al AFAALTHA)
g whEE ojYvigEAMsGt HAFEYNE
Ful3F e (F(1.23)}=11.14, P{01), A=
AABE(A) Eobe Fonlsiict. dHAY
g5 o wi ZzALadeE gl vk
AlZE A AFAAEEE eQleF wHEEH
ol ZEAMBIGTH T Q9o W FAII 2
T FoostE i IAF(1.23)=19.27, P{.01:
A=A AEEF(1.23)=25.23, P(01). 3=
£33 gt

HAETA Q] wHgA|Zto] ol FHAol|A o] wE
SAIZEY o #Askth HEa ddel eg&%

e, N Bz ee%Fe 2
g AlZro) fEzel zAGIHe wHEAIZEY
frelmstAl #ZatH(F(1.23)=25.23 P{.0001).

<H2> A =4 A3t 2%

% HE ALHA-AF FIZzAo|Ae e
2ol ol@e BA-28F A FzAeIA
AR =30

[

2. ERPE1 M

2 dgda 4 Ax ERPHEE 1415
o AAsATH F9 2719 vHnE F7] 93
ERPHE & A, AFol st FJzAe] o
@3 vz e FA AU

A=A A E 2} 100msec £ £AA
AE N1o2 Fosigth N19 1ZL FzolA
7¢ 3tk Nloj ojo] A&x oz Jehte 3
A AAE P22 FAdAct. P2o] H# A7)
188msecH o™ CzollA 71 E3& 7t
223 g ERPHE A 228msece] B
AA7I0A depe FEAHE N2 HosA
o degxFdA  N2oF  AHgew <o
300msecd] #H FAE /A1 Jehdes 3
Z ANE P3azty e 320-400msecAt

e rir

|~

ekl A E A1 7+8 % (ms) +9 &g
7h £F252] ERPHEZ Zof tigh Ay WEPAY foueE
F9(Fz) (1,23) 120-280 (p<.0002) -- (p<.0001)
(Cz) (1,23} 120-240 (p<.0B) -- (p<.000D)
280-320 (p<.0B)
360-400 (p<.02)

W dgAGel ERPEFNZ] o@ A wRpAel fojus

AN

FA|(Fz) 1,23) 200-240
(Cz) (1,23) 200-240
320-400

(Pz) (1,23) 320-400
F2)(Cz) (1,23) 200-240
280-400

(Pz) (1,23) 240-400
A=A (Cz) (1,23) 160-200

(p<.05)

(p<.025)

(p<.05)

(p<.02) - (p<OD)
(p<.03)

(p<01) —- (p<.00D)
(p<.002) —— (p<.001)
(p<.05)

(2& A0 9903 dOmsecth. BAHOE Frovd o] A£2Y ZHS- g7 Yehiint)
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olof Yehte 718 AH9l B8 P3b(EE P3)
2} Belataint,

DEZEAT] 43 ERP 373 ZE-H

FEFEAF ddted ZF 2 4 HA H
T ERPES a#1-0220) 24z AAlssT
EEAFo Ulg ERPO 49¥ HadZo o
& A, Fo, AS g9og whEEZH AW
FEAsATHE2).

N1& Fzold 7} & AES 7BHH(-3.7 ¢
V). P2& CzolA 7V¢ 2 @& 7 38uV).
Fo FARIL FouEAc. A FEA A
FEY 9 dze ave gdd. Fo ine
Fz, CzolA 120msecAl#3t o] F2E #25]
3 PzoME 40-80 msecd DA T fojnjst
FTHF(1,23)=6.69 P(.02). N1 ZA7] o4

AN re
o

(80-120msec) M e FoEn7} Folv|sigin).
o] A oA AFEM YA FTHNAAtinen,
Teder, Alho, & Lavikainen, 1992: Teder,

Alho, Lavikainen, & Naitinen, 1993;
Woods, Alho, & Algazi, 1994).
2R intermodal ) RF=2 Wit =9

AHE I73 AlhoT(1992)2 @FoAE N1
9% P29HAAN FAYH| Eol2 Ao
o 2 AEE ey Azt (intra-
modal) AF& AMER B AFPHE N1999)

A FE SIdEm, P29 (160-180msec)

dlA H]Fe ZAAe AZo] ¢ Hrk AF
Al o]F 280mseco| Mol #FY FolFIE,
2t 2 AAE 2T g3l FolE T

< W 9 ¥FH(negativity)olQ 2k, 280msec
ol¥ole ©l BA(positivity)olArt. Fo| &F

I8 1 ARAN ZAdMel BEEX=0l i3t MAWTE ERP Y F3le] AR )9
2t 2988 WA FAEE SANE NI 2828 Uehit AgAe Fo
zd9] Ao Agde vFo zHe FAYPolth A7hEe FYE 120mseco)d

259 delE 2pVeltth
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7} 23 BFHPeng Fo ¢l Sole
AFo dig o A7} wFe ¥ AT of
F Hxelete B398 dadu FEE 5+ U
Fo] zydAMe ERPS HFe oA 9]
ERPS 24 HAilolst(Negative differ-
ence: Nd)E T2 3). FHA ol (Nd)
= 37 100msecd] FAM71E 7K1 Yehr]
AlZsted 240msece] F@AA7NAM HHE o
£tk Nd9l AFe Fzold 71 ok, 3383
o[(Nd)dl wistd #Al, AL 8oz 3] 7
Aol A NhESA HAEAsgc oA FaF
E ek Fzolld, 9% AAIZE xFolA] A
28 NdEt 2% A 2= ti3t Nd
o) A Eol g oy FAHeRE u|sle
27} AJTHE(1.23)=3.40, P{.08).

2) vt wld YA E 7

EEAF Hejo] wbpzt vt el sleA
oli 7] gsted A, ¥(C3/C4), AE 84
o2 3l ERPHTA Zo| st wEZH 4t

e
lo 1B

a8 2 oe HzAeMel Z

LAFEA gt A FRIAE QUG AA
499 (80-400msec) oA A w3t A5z
£o] fojujstA FFHAL( 13.47 (F(1,23)€
29.45, P(.0001). &, A==ubgkel of&wt
TolA ERPS H#AZe] ¢ Fd(az-a¥
2). AT AA T 160msec/tAE 29 AE
ol ¥ FHol:, 160msecolFolE th&Wty
o] ¥hgo] o FAol}. ol V1Ee] A7AHY
dX gk, A5 4] diEubpelA ERPE
BEAEZel ¥ & AL FAFPE HAol #A
217399 389 271 EWTR E97P] o
o]tl(Rosenzweig, 1951).

Nd9 HAAEZE C37 C49 Yx|AA A*Y
2] HFEMFYGT. 40-80msecollr] €49 A=
o] fFouaA ZHF(1,23)=7.93, P(.01).
240-280msecd] #olM A*Yz FFzLEH
7F SIATHEF(1.23)=6.14, P{.05). & 9%
AAG AT B¢ LEFE wkPo] HFF o
o BHRm, LEZ AANGF AFe AXx
T HFAZo] o} Ao,

Mo i o' o

28%
9

EXol| chsh MY T ERPHE
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3) dgx=d| tiF ERP FEJZEA

Uz digt AH HF ERPHE S 18
4501 AAERT. F9 UM N2-P3astrt
A= P3b(P3)e FAAEL PzolAl 7t
A ok, H&HA 2AqART o E A £
AA P3bel AZol ¢ Agton FA7le o
At

dgatZe] HFAZA Ui HFENAINE
#2o] AAERcr. EFEASIE 2E N199
(80-120msec)™ P29 < (160-200msec) A&
o F Iy BRYR] P& whH, N2t P3G FA
Zo g7y} velyrh. 3 AHE BH, Fz, Cz
9] N299(200-240msec) oA #23A7F 72
oA 2AQ HAVERE JHTHE2ED).
Cz9 PzolAE P3b%9(320-400msec) A
A 9] HARZo] o2 TAY FHANER
o} fojulsiA ZcH(#E2 &D).

Fo & N2ojFo Cz8b PzeollA By
ArH(E2AD). 2T dF Nde B8
gtk 1 olfE F HACAM AMEE A5

Fz

microvolt

microvolt

23 EF AFol it F
A7 Aol A A

SR E NdE UehiT

&40] ©27] gl
= g

1. gS&E

P BAY 23 FF/EI ARl
A28 w2t FuFd zolE Yerhich
ole HYPAEC] 7 HAZZAY AT Wi ©
g Hgg & 74l e dehle Zolnh
a3y 971N FE5T B AL HEFA MY
Hhg-A|7to] of2]& Aol wE FelvlstA A%
e Bratn HAIA-4FFA2ANA
Z&o] yhgAzlo] o2 FA-eeFFe] 24
oA eg&e] NgAETG AAthe AMdelt
a334-59 AAIR A ERPHE S 2 237
7} g AdE o] gojgittn @izl P3be] A
AA7e dEF) e EXF2ANM GEA|
ot web § zzAlel) wHEAIZE Aole 4
AR A7) zolzt o} TFFE
22 Yl oBA A7 Aol @

microvolt

microvolt

E{ xto| ZHNd)
z7olg Ao} ojgi&3A zAolt
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& AT of At e AAHA FEAH
Ae #FH WgAPeR HFIE AR
ERPHoZ 2AsE o] o &Y & U
' e ARt

2. ERPEAMZ D}

Zol 2t EEAZA diF H Asb %
120msecAANBE @3t o AWl A=A
g Fo7t Adshe Aol EeH &
A7 dolvtn ¢ e A& vedg. F
o &79 PN ¥lddlE NdE Fzold =8
Ao}, ok ARl FoRAd FAAY 4%
& = s)Ee AFEE AAFHCohen,
Sparing-Cohen. & O'Donnell, 1993)

2 AdoE Ngol A717k N19) A7
2t Ndg Agshe uidd 3o 8%
PN(processing negativity)® &7l ISIe] ¥
ZrebA Wigt & & ISIY4E PNol #d 4
ehie) 71 ISIZ4E  PNol A Jehdn

(N3atanen, Gaillard. Mantysalo,1978, 1980:

e
o

O824 42 TiEolM el RS

Teder, Alho, Reinikainen, Na3tinen, 1993).
ey Ndel FA7I7E 680-980msec(HT
830msec)2 ®¥lmA 70 ISIE AMSF £ 4 F
MEe % 240msecEHEIE  200-400msec
o] #e ISIE AMEF AlhoF(1992)9] ZH3}dl
HE N19 ZA71d ZARG & d3dAM P2
o] AZEo] L ISIE AMET AT YxHoR
B Zo] A BT} FzAoM © R} olf
T PN FA7lzM 498 & o &, F9
ZAdA F#AA YIA HEFA PNol £A
MAse) P2ol ZAzldl AAAA P29 FAA
o] Z+Ag =3jth. ISId) 9aiA PN# Nlo] £
s Alde N1ez wgdHe AF9 &g
A &AL FANE A7 Fo FHEEE O
ehdc}, ®=g 37z R Addol A3 EH
£ GA olFe] dojdtle & AT

FZ A2 gg Ndo] AZo] Az o
g goul zeolg By Ao Jggev 7|
299 Ale] AA A Ede Fo9EAT
g5 A} ERPY 3718452 HFAAAE Y

8t

et T
N2. P3a, P3bE Pzol Adl2 Uehiich Qgado] Fof zholn Agade] vlFe 2ol

_69_



IS E £33, NdY HaAEde
A&7 GepdA] st AL ARt &
ZtRga A AFe] 223 £ o B
< F47} AYgste Aol ofd 7HeAd S BAE
ot d2xFo) i FAEH7E 200mseco] F
FE #AAHog AHRsie 34 FEAHA
o} 7)o 9% Fodn & £ ot Novak,
Ritter 9} Vaughan(1992)2 #ZABA 2]
Wit e RS AAAY AP EREe
T 9 HEHo|n FAFHE A3t 714l
o o8l Helgh. & 7lAle TFHoE FAH

7952 (PN)
> 48 7] % (P3b)

AF —> SHABNY

o FYAHE ARG, o|RAL FAxAE
AAE $4(E 489 2L I £X)o u
He)g& 2389 PN} N2, P3sAgeg 6y
2. F WA 7 AFEoE AFHY 39
o} Fas BFE ASH dexFe Bdx|d
o8] et Naitinen(1990)) m2w o]
AeH e £48R Alxde dRoth Ao
FYHE A5 2894 A B FEoE 7
2719 ARLze] AdB. 77 Nd-FLE
Aol 3 AAAHE Be3ln glon 2
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The effect of task difficulty on auditory
event-related potential in a slective attention task.

Sang Hee Kim and Hyun Taek Kim
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Event-related potentials were recorded from normal subjects in an auditory
selective attention task. The focus of this study was the effect of processing load on
event-related potentials(ERPs). Subjects were instructed to selectively attend to tones
of designated ear and to respond to those that were higher in frequency by pressing a
corresponding response button. Processing load was manipulated by the difficulty level
of discrimination between standards and deviants. The standard stimuli were 1000Hz,
60dB SPL, tone burst. The deviant stimuli were only differed in frequency. In the
easy task condition, the deviant stimuli were 1500Hz and in the hard task condition,
they were 1050Hz.

Performance was more accurate and faster in the easy task. These results show that
the task condition was reliable. Attention effect(Nd) to standard stimuli peaked at
approximately 240msec with a maximal amplitude at Fz. The latency of Nd was
dissociated from that of N1. Thus we can conclude that the attention effect was not
caused by N1 enhancement but by the activity of processing negativity(PN). The task
effect was appeared to the later ERP components. The amplitude of P3b was
decreased in the hard task as in previous studies.

The result showing the ineffectiveness of attention on N1 suggests that the process
to analyze physical features of auditory stimulus can be automatic. The task effect
was shown only on the later components of the ERP, therfore we can conclude that
the processing load does influence in the later stages of auditory stimulus processing.
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