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N400

N400
A

(PU R R0 BEA B, NS AR B AR H A S, K 400715)

W PSS, SR A ARG AR, G0 5 K A Bl A R — = AT 55 o 0 G FR T o 2
Bvh M = AR, WFEBORIEE | TG X, W SO g N BT, DU 2h -8 GO - R ) S B
JF 51 SR — A~ TR (trial), 2R k0 7 0 S R 2 2 A SR R — A . B SR R T RS R R 4B,
HoAbM R SE A, G50, SC8 1 PR R shRIAEE S AR, oA I 44 F TCil s 8l Ho il
JA BN N40O I IR B Aw th, oS W JE sk Fl 22 55, S0 2 v RAFEAE TR SR sy, A8 518 U gl R
L HAEA, A WA S0 A ERP 4555, BOWIRE | ARIE s o = & IAE A s B, L At R A 2%
PE R B B 508 IR A 22 EAE, JCI8 sh 2 F R SASRBOR FE 1R A7 A28 AR . AR 7 R I S FF N400
P TA 20 (22 R AR ), TR SCRFRGIFA R AR 5 T3R8

FAUERIHY S TA B N400; BOBIEE; 1 SR 3l 0

B841.4

1 HIE

Kutas il Hillyard (1980) 5 WK &, 244]F45 &
L] 5 ) AN — BRSSO, g ey T
Sk K B — AN AR A A S H 7 TR Ay, I
1E 400 ms Z- A7k B E(H, PR BAr 44 4 N400., 1F
HhEJE R KB, 5 B U E—BUE AR A T
WA R, WK KIN N400 BEiE; 5 FpR
YETUHA TR T O A ] B TR AR Ee, NS A H 5 45 i
A 1) AF 56 (03 23 8 N400 IR REAIG, 3% % 1
N400 7] g Fil i X Jg 8h A1 5% (Kutas & Hillyard,
1984). BfiJa RRFGERAR LB, BRA)F LR SChh, 1k
XAl R B2 77 A4 N400 %5 (Bentin, McCarthy, &
Wood, 1985; Luo, Hu, Weng, & Wei, 1999), J3 3h%k
N A IFSE N400 Ay 2 8y =

BSFHENC AT I T B . B3 Ak, N400 Sk 1 A
BCSIE R (R SCEUR 3hiR)1E RS O MERE, A S

W H : 2011-09-08

SRR G 1) SURFIEAS 235200 N400 % iR, Jf HoA
A B 7 B B Bl (Kutas & Hillyard, 1984;
Holcomb, 1993; Holcomb & Grainger, 2009)., {HJ,
REWFF RN, A i8] SRR M S5 255 1 N400
f) 3% I (van Petten & Luka, 2006). J5 &AM, N400
JWRC GER) I IC I . B3 T, A Al
JE A S HORIE L filan, TE)S ShiRl gl fe
AT BRI, HOTE AR 2 F shy o i e &,
5| & N400 J3 sh34 ) (Kiefer, 2002; Deacon, Hewitt,
Yang, & Nagata, 2000). #&1fij, Brown Fil Hagoort
(1993) I BIF 58 & 3, 7E )3 3l 0] Bl HE e (B0 1 700 )
B A Shy™ HORTE A Z W 2 20T, A 3h
A9 N400 LN H 2%, 1M Holcomb Fl Grainger (2009)
R, B S AR R Sl T A A Y
R SR, BE N400 YA AN —E
H shis A 5% . R4S ik, Deacon, Dynowska, Ritter
F1 Grose-Fifer (2004)% HLAERTA= {15 (401 LANBIR)
WAES DR E A S0V, A N400 FlIif S, i X
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¥ 44 %

BATCK, WA E I EEA I, 4T
AT RS AE A TR E N T e A SRR et o (5
Deacon 45 1% JE 77 A= B 1) J2& 75 B 1 AN BB BTG 18 X,
[A]# 5Z 21| it £ (Guerrera, 2004)

WS i BRI R “EiRER o A
WEFEE I LR sh) A FZ S N400 FAYSEH.
PR AR N400 HL i 2 A5 J Tl T H =R
YER TRl —id ), HAFfE% . Meyer, Schvaneveldt
F1 Ruddy (1975)% IR A9 (&5 FF 7 35 1 B ) #E 3]
S B S B A8 TR, RIVASOR B 5 1 SR B S g
I EA S EAE, RUIBOIE 518 U8 shVE T[4
— AN T #2 . {5 Holcomb (1993) FH [FIFE
SRR TP A B 1m], IR & ISR B A S
S1E N400 F Y52 B A, Holcomb [H A7 5E N40O
ROTRI N AL . Holcomb AR . (1) HAHEE
MIEREIL RN, (2) ARG (3) S SCpRt
BRI FR A . van Petten A1 Kutas (1991) % Ji 4 144
y I U 4 o) R e R VB A R 1 N =R (3 7
[ ) N400 A7 255, Hin] b B4 B A 5 (15 B i
SR), 255 MUE TIE e, RIER AN B R BT AL
HAEH . il AR B SR S5 B 32 BAEH T
EHIANL G % 4 BLS R BE, Deacon 25(2004)H 1)L
SIATHEE L N400 (9342 BIIE (AN Th S il BLig,
Debruille, 2007; 1 X HEH(HiS, Kutas, van Petten,
& Kluender, 2007) WA X HLAE t BA A A9 FLi . (2
X 52 H AR F ) T 21 J& Paap, Johansen, Chun Al
Vonnahme (2000)#9 a1 AZUERHELLL K 1A (interactive
activation) 1% %4 ( 22 H 3 1% £ A, McClelland &
Rumelhart, 1981)8E % Hl 1 .

REUEBE AR, TR AN 5 s L R, TR R
Mol B 5 AR R . ZEAZIEZ A, SR B AR
BEERHL, 2 WOE 2 5 A SR e Fin], ZH AR

s AR RIS ik 1) i — AT DL,
B IR B R VG RO 1E o SRR Y A
e LS AT VC S, B, SRR L, R
3] AR ) T R A (T 2 T R R O DR LR B, T
o I T 23 B /D SR, TE OIS T 18 SO DG Y 6],
R B S, SIEEBUE A SRR, BRI
HEATICHL, 75 EEVCHEC Ak, T, AR,
TS EAE ] (8 EILSEZAE), TCigkint, 44
PR SR LS S AR S B A 3 T o S D = Bl Y VA N 2
AT T B A AR B[] 22 8 R, BRIV B R da] A
8] A A=A B AR o A% UEAS 7R fi figf e T ) g o7 et
(DA ROERG ) /25 Faml g . 1588 G LS 330N,

K ZFH M LA, AT &l DL R
N400 FRyIaM 5 5B 22 BEAEH], HEERGE N400
T R N B Ip — A, 5 DG JE R (R Ik s [) ) i T
Foo SEbr b, dZfBE 15 35 2 W 5% 3CFF (Barber,
Vergara, & Carreiras, 2004; Holcomb,1993; van
Petten & Kutas, 1991). 4, #F5ERM, Hlm5iiE)
AL, RS B TR1T A B Sz B, N400 B 1 4
W, WAL, FR)A Rl FE 0 B, A TR,
RO BEAERAER], #em)ihit, w2 1Y s sha0n;
BOR, BOMEAE ST R AFTEAS BAE . ORI 2 1Y
e AR5 0 PR e BE L A (P AR ST P HL 5 E R 5t
S5 FEAA R A 55 00 2270 JE P, ORI BE =y A% SR s
L B AE A RN AR, IR TR
BRI 2 53 500 518 SCEE SO BRI N400 A7 7658 HLAR
FH, AR A5 RO B N A AE S HAE T .

TA ANy, 44> B3] HR A A 0L Y B ] 40
i, XL 2R AE SR R R OO, AR
PRI S HRAT — 5 B RIS A, 5 X i AR
TR, A B TE B R R, HAR D A ) i
SETE AR , AER b B A SR PR, N400 1R
i i TR ANESEAE T W — S TR B, PR
SIREA S AR AR PR I, B R )t 22 5 il 5
1 N400 iR E A2 BAEN . Wt iz ainhy,
BOWIRE . JRIANAN 730 5 TR B e A= 52 BAE T, il HL
TR ASURIASER B (B A A S BAR T, X = AR R A7
e =HZ AR

A H B, %258 T Holcomb % A1)
A s A AR S, K TA BRI
TCAZUEAR Y, 75 Wb — M5 80 8 B0 47 M fif B N400 )
AL . FRATTIHEUBORIRE | 0T, T SCARSCE
SN RIEAT IR, Hoh ORI TR SOR e Bl
W, IR A, 3 s I GE SO 8
WICIA . ARUE 3 . RTC S 3o AROR R T S
ALY, SEE 1. 2 BRSSO R B (O
6)FEE iy BE (B 5) PR BOR K -, DL 2 B P A
WIEE 5 1 SR 3 BRI G R AR b, 2
AT 4 AT 9 RRROR] B2 A4 R AT U,
IFG AR Y. BRI R S U 3. s
JE Bl ARSI Bl ARATTC S SR 500 0.95
0.92, 0.91. 0.85; HFEAUH DU Z& 11 59 TR 5 73 51
90.79. 0.65. 0.72., 0.58, ANALSEEGEEF AT 1A |
RO 43 ) 5518 SUR SI7E N400 A28 HAEHT,
SCHRFIRNCAZUEAS Y s ) ATUFIASORY B 8] b A7 7528 B
YER, ZRRMAAE =B HAE, SRR 1A B,
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2 LI 1
21 A%

211 #Rk AR 16 A, HpHA 8 A, Fik
18~22 Ji %, ¥4 F T, 0806 (B ) R,
E1E T CF BB, RSt B RIS, T
HE P SR BRI AN 5 - BT A 3 o A IS N S 5,
SEH A A DV

212 TWMR M CHACDGERE L ) (1986)
PR E 720 ANPGE SRR RO R, R 3

U RIS 240 A4S, AA RS sh - -R
W=7 A P ) 240 A~ HE 3R 2 1y AR08 R 81 o BN
FHEMEFERIE 6~13 Wz, $FhA—FR
(120 4, PSR 0.29340% ~ 0.01150%),
— 2R (120 4>, FHVEE R 0.00199% ~
0.00006%) . Ji shF S FAEE L FA K. A
TSI AR, RS B S R RO AT AL, R
JFok 58 i MG IR sh 5 55— S DL I,
TR FAAE, % 240 4> Tois A shiA g 3X
FERRAF R 480 ANMALRE, J3 R PUAP I 254, B
EAE SR 8 R eE SR 8 RBE R 3
IR TCE a8, B 120 ASma e, A4
BB R B AR A Bl SRR A sh AR AR Pl 2
P&, AR AR A LR 1, AT
Pl AR t R B X TC 26 25 5 . i iUA sh 5 s e
Jash t=3.79, p = 0.209; {&H)3 3h SR TCIE 5 t =
-1.22, p = 0.203; &G s S 30 t = —0.63, p
= 0.296; =ML STt = -6.67, p =
0.066. Kb kL> CE AN PN /NEH, BIEEAS/INAL DA
FRFP S TS A B 60 4, (35 FAEAE
i I — R R, PR/ 22 [ S
T SCAH DGR BE# A 22 5 o Bl RS —
2

x1 BSMEHRFTHEBLY

T A R A%
JE 3l T 3h a3l T Bl
AR 9.47 8. 08 9. 68 10. 20
bt 22 1. 909 1.797 2.127 2. 167

A 15 AL R —HIR S, 7—
A AR 5 ) X e 3l S R0 I S B4 1 SR O BE HE AT PR
FE o RARAAE T ITE XA sl (trial)75 53 (M =5.85,
SD = 0.428)f T IuiE g shili 3 4r(M =1.21,
SD=0.211), t =77.84, p < 0.001; {4 &40 FiE LS
L4 (M =5.74, SD= 0.396)% T ICiE X5 5

94543 (M =1.25, SD = 0.200), t =81.14, p < 0.001;
RS SIS Bl 22 S o) A ST FEASHEA T t A
B, t=1.51,p=0.132, Z“&ANEE, SIEHICEX
Ji s R] 25 R 2 2 (1= 0.86, p = 0.391).
FRAIUFHR L, 39 5 KRR A Flash MX 2004
SRR, LA 46x46 18 F K/ BMP A B I R,
SRIG R picfrag FEIF, 41 e I BH (14 2 14 e il
VE R R Bl EE R 6 (Level 6)RIM L, % T2
K/NR 16x16 183 BIBENL A (blocks) 55 KR, K
Bl 26 A Bk AT L ) TR A R A R, Ik A g B
SHHIERA AR P (block, level) = r ®1evelsfe oz
Ho r {H4 0.7; R 55 00384 B T4 R 5%
BRKF-, Level 6 Bl R#AT w5 19 &E8 5 K202 49%
(S5 2 0K 34%). f )i B #E Photoshop 144
A PR RIS A F R E A . B B RS 1
Eprime SCEG LY, RIEULE 17 97 19 F AL A B4
g R B 80 cm, KEHLMA K 1.6°, FEH
Al 1.4°,
213 FHER JIHEMEEGE 1 PR, m
TESFFE R e R —A AR “+" YEREML, 300
ms JGIHAe, HEE IS 200 ms 255, K552 300 ms AY
swimE s, B, 500 ms Bz B B
s, B, 230800 ms B4, ZJ5R 250 ms
123 B, 426 S BT A BEHLZE 300~500 ms [
“o 7 ZJE X FE—A 250 ms WA B, fn PR
W= 250 ms (o, B, SRR AT IR — SR T 55
(7] — 7 A0 7 B T 1 0 e T B B ) HERS: 300 X
N400 HRZNR, 15 B H S N400 B3, 20
Deacon 4§, 2004), R H Wi =2 R =~ 2 75 2 [A)
— AN, SRR 1T OHE, ORNJERR 27 B, SRR
AE SR L HEML N . Eprime B AR 0 F 8
B S L FE AR, (EFE# S 5 1750 ms 5 T
U6 S B — I (trial) o 2P S5 A B9 0 G Rl AL 52
PH o AR A — 2 A I 2 R S I A ] —
AT, B2 RER AT 48 AN — 2 B
(block), #4578 B — A B AT 78 20 AR D .
SEUGH Eprime F2 P45 .
2.1.4 EEG iEXMEFIIEHH RAMEE Brain
Products /A A ) ERPs ic sk 50 #1 &2 4¢, 64 T HLHIE
10 % B S ) i H L OBUHR AR N SR K T BR R
(HEOG), AMRHES . Fid# M EHR S (VEOG),
DI HFLRIEL S Bk, BHATE FPz 5 Fz
LS. B RSk AR 5 kQ
DIR, MEIEAHEE Y 0.01~100 Hz, REEHIE K 500
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44 %

Prime

BB

800 ms

250 ms

1750 ms

[

BT s B A R

Hz/d. 5¢ W% 2210 5% EEG J5 B £k (off-line) b P,
JCSERTRE N 1100 ms, FH-200~0 ms 7 R 3L kAT
FIE, e F 2 IS 900 ms 1 M43 it #e . A 3h
K IE VEOG M HEOG, Ff 787 HEBR HA Ok . 254k
UEE G N 35Hz, PR H O 300 H Ok 325 7 A 1)
PRIGAEL 80 pv ZAMWIEAESINhHE A 35k, H
=9 N2l A= 3R e Nt S E R
. WARITCIE B . RS 3l . (RIS 2)ERP i
ST 34 N 22 S T8 ) M T TR o AR SIS 0 R R A
R, PRI, OF G045 H R S 8 D T R 25 S O T T
FIi7R, N400 55t B I, 400~650 ms 1Y 25 511 v
K, HIEERLT 400~650 ms B i) g 1% SF 44 35k e
PEAT AT o D22 550 (%) b I T RT LG H v 00350 ik 5%
K, B A F s, BT T Fz,
FCl. FCz. FC2. Cl, Cz, C2. CPl1. CPz, CP2

FAEIREIER S, F SPSS 15.0 RAS X HE
G AT = R W E M I 22000, =R a5
KRBT i, R . R s E S EE
SCHISEPEW /K SR 3h . JCiE g sh) A
WA s (AN, 7 2550 45 4B R H Greenhouse-
Geisser B IE p H.

22 FKBEHR

221 1THGR LN AT N A IE )
RN 20 KRV EY A TR, o SO 8 B0
B3, F(1,15) = 4.51, p < 0.05, A3 &80T I
R B A R RN . ARG 1SS SRS HAE
YA W2 o XHERRA T R B, R 325400
. F(1,15) = 5. 56, p < 0.05, 15 491 1F B 2R 5L I 3 7y
TR E #0318 g sh F80% BARFME g 8h
[ 22 HAE A B2

F2 BMEHTFHRNENER)MIERE%)

(5L I3
a3l JJash Jagh TCRE 3
SV A 532. 9(66. 76) 542. 4(67.91) 546. 5(68. 07) 548.5(71.75)
EAf % 0. 92(0. 049) 0. 91(0. 062) 0. 92(0. 049) 0. 89(0. 061)

e NG P R ARE 2 (R 3)

222 EEG#R 2 WR&FAMN ERP I,
HE 2] LLEH, T B 5 A N400 B4y, JF HAK
BRAAE T G SO sh Fe il SUR 3h0 N400 (1) T
T EAARAE TR Y E SR 35 TS 2 i i AR
HES, AP 225 AR T 0/, X440
(A I R T 22 PR 28 i 25 0 Fr, FELR S 2R
MR, F(9, 135)=5.16, p < 0.01, K& [ Aif & B
JL(ELHE Fz, FC1, FCz, FC2)PbeEfm i, HImEs e
WS (LS Cl. C2. CPz, CP1. CP2) ¥ i

1E; W 5IE XM TR EE, F(, 15)=5.13,p <
0.05; HAZ N A B2, p > 0.05, XK 51 L
B[] (9 5 B AR I BEAT 8] 0800 40 BT, e AR T
B ERONRB3, p > 0.05; RIS, 15X
SRR B3, F(1, 636)=14.91, p < 0.001, JCi& X
Jit I B LT S 2 i I I e 2 e 97

223 ERKEWHRESH X IUR K2R
) MR B 645 40 B, v LLVE R TR s S
Toa sh ik 2 i 22 S de K, e K25 5 W BT
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F B 8 A% o v TR, R e U AR AR AR T RO 25 AT LB IMRZ . il R
BN EGRLIE 2), AAME T R N400 25 5 et fde R F T R sl O I 00 1 e s 3 2% 1 R Y
KA SR T BT SOR 35 008 shf s R, el R WA T8 OR8] ol BB A7 12 2C 1.
2 EEMAERT ALK 3), HxMERS  fEH.

—m—m——— BRI6 IO Bl

— —— — Biieisl fiiie BiRs
————— HWISERE) -

—— WIS k.

400 ms 450 ms

534 ms

'\68 ms

O )

6_52_1115 702 ms

Bl 2 RIS SRS shZ& PF T 9 ERP B-F-RIE (S8 1 A5 ) 6, Sid 2 BEm s, 141 3 [A]1)

------------ eRI6H I
—— — — HleEh el fEmls
— #IsEIE 3 ﬁ
— RIS ) (
\ /D 400 ms 4'\6 ms
‘ ) (‘ )
469 ms
N A N
568 ms S
{
. \ 4 A
—2uV opv 2uV = ~—
2 v 652 ms 702 ms

3 RGBT AUR S AT I ERP B3 K

3 S 2 TR 2E, R HH BRAE S 56— P A B 5 14 07 A 5 o 5
17 7B LA, BB 5, AR 2 My,

3.1 SR KW 5 B FR I BT 34%. O TSR EE R AL
SCH 2 BIAPRL. BIUFES . BEG LRSI 1 N, WA H AR E Aol S Bk, W,
SEEMFE TSk, BRI ZERAR S 5B 6 AT BN BE S S B 5 KPSk
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¥ 44 %

By XU R AR R R 2R A TR R ) B SR
32 1TAHHR

i S5 0 - 349 5 g e AIE ff SR a3 3. X
N HEAT oA, 1 SR B E ROV B, F(L, 15)=
11.69, p < 0.001, J& B4 L ICIE 8l S50 S s~

I 21 ms; B RN B, F(1, 15)=11.45, p <
0.001, =45 LU AR 7 () WL )~ 34 P 10 ms; —
HREAERAARE . XIEFREFT T, R EL
7 G, A AR B IR A R A, R, 15)=
38.08, p <0.01; HABRNIA G2 .

#3 BMEHTFHRNENER)MIERE%)

Ja 3l T3 I=E5] y =55
S5 523.1(20. 13) 533.7(22. 56) 528.7(21. 72) 548. 4(21. 63)
NE B 0. 86(0. 011) 0. 83(0. 011) 0. 91(0. 019) 0. 88(0. 016)
3.3 EEG%£R NN FEARMIZ&E S, PIABOM] B XA 18 SR

HE 2 nT LA, RIS T s e s 570
JA S IEAE 400 ms JEHEL T E 2R, JoiE X
JA S R ST 7 3 R SR T R
SR EhANTC S Sh A I R B R 22 5, (HEHAIR
WS /N Z2 P 2 A Ry 25 M4 S o,
B R Bh F80% B3, F(1,15)=9.91, p < 0.01; Hh
ROV EZE, p>0.05,
34 ERKEHMEESH

Xof 2 5 U Y MR L EEA T e B (OLIEL 2 L 3),
AR, JCiE SR sh AE S 3l %A s
RS, R AP TERMWAT; AT
2 S MERERT . BT, Tt ik 2R 451,
SEH 2 HRSEER 1 IS 25 AR, R SR A
BT, 0 e B R, i 22 AR (L) EE DA
K a] LU, H0 BBOR, e (IR0 R 35 S sl
7 5 | RS B4 G 4G 22 S b, X S SRS 2
TEA T as e —2 . BERNT N400 15 LS shav i 52
M ANE A, R = MIANAEAE S HAE .

4 PISERRETREEE AT

41 1TALEREIER

PRI KT B4 T R 4 R T H AR, B R
N SFOR BE (HAEIER R, ORI R 00
F, F(1, 120)=18.37, p < 0.001, %% ORI 4 156 %
1o T RO
4.2 MELZERLILE

RO RE | A0 518 = F s EAE B3, F(1,
15)=4.31, p < 0.05 I — 25 () {7 58 0 B & B, 50
SRR, BORIEE RN g sl E e 8 HAE T, F(1,
1)=5.53, p < 0.05, HTEBM SCRG= FEEROHN &1 T
Hil XS0, F(1, 636)=9.26, p < 0.01, JjE3h
(1) N40O I 1 5 ff £71, RO 6(H2 B2 ASORI 18 SR 83

RO, B 5 5%, F(1, 636)=6.92, p < 0.01, 15t
6 51, F(1, 636)=12.69, p< 0.001, JC/33htiE 3y
BRI UG s 460, BRI 55000 &
BN AN R 3, B BMATEESL BEAEH; fEIX)R )
ST, TSRS BE RIAEAE2E BAEAL, F(1, 636) =
6.43, p < 0.01, #F—2LBYfRTEARLN 30T, £ = 5%
R, F(1, 636) = 0.50, p > 0.01, Wi
N400 Jo2 5, TEMIAMT, F(1, 636) =18.31,p <
0.001, B 6 LUK 5 1 N400 B i 71 .

5 1hHE

S 1R EEBOM) [R]— 7 I B A7 o 45 2R R,
Ja B AR AR ROSER T TR S AR A, R (R
TEAf A6 1 35 0 TR I R LA 3h) R
JOE S FR) S A S S80S AR SCTR] Y A2 B
VEFIAN 3 S0 208 m BE RO ZS R oK, )8 3)
A B B RE AR T T IR B 250, R IR Y SO
W 5, —H S BEAEIARE, (B2, m
T TER R AR TR T o - ROR B AN [w] 14 7 4~
SR PS5 RA B, (BRSSO A BAE AR
3 3% 5 Peng H1 Tan (1987) %) X =7 i) i) VI 1] W7 5
R R —E, J5 3 & BUIRRRE SR AF A 28 B
YER, AT ERP 4 (el J2 52 FEBORT 9 92 56 1)
WAFTEX T BAE T o B 1O | B0 | 57 (3R]
AR R R AL, AT Z A B EiR A — 3,
TEAR R AL EE b 5 AW 5T b 9l il 19 [R] — 4 W AT 55
A, MHTA BB AR IR 55 . 170
S5 RARE S Z BT 55 (05200, 1) ERP 45 3 00 42211
ST A LSRR, AN 5 32 BT 55 5 1 (Holcomb,
Grainger, & O’Rourke, 2002),

SEG 1 04 ERP &5 3R B, FARANE LR FAAEAS
HAEH, MRS T IOl XA 3 il s sh i
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N400 B g f, L 1 B B9 SRS 3 N400 54
N, TR AR AR I R Sh AN . SR 1Y
25 5 van Petten Fll Kutas (1991)AJ N400 255 &
Peng Fl Tan (1987)fW4T A 45 R AE 28 BAE I ME T 1
e B, BAE L IER S R I, 5 1A
BRI PO — 2. M, ARG N400 a5 55 2
W, TN RS XA 3 N400 &40z, Ry AR
WA T B3R SUR SN AFAE2E 5, Bk, %3
WIS 1 YSE 2R

SCH 2 TG T SUR B 7E N400 LAY SE HAR ]
ARE, ARERNEIBE, 658 1 W
S5, TS S EAE B R A [R] AT RE S
IR EEATRA DG PSSR ERP 4555157
Mrocot, BoliEs . 0. i R SITE N400 FAAAE
SHZEAEM . BT R, TERARIET
BB 518 SR Zh7E N400 W AF/Esg HARH, 75
ToJA sh 4 TR EE 5 FTE N400 EAFTEAC B
PR, X 652 B 5 TRl AZ e AR A () T A A
A, HE 1A BRI RFUS 58 2 —3, RS AL
IR, T SUIRSE T ma A% e, A T
BF, SEMA R A, ROt R E Y R 3h &0 B K
(A0 A oS B AR I (R 22 0K, B2 5
SR BE N400 EAFfEsc AR . [RIEE, A il
BRI, A A ASOR B ARONE, e AORE Y J Sh R TR,
R ASOR B 51 A AE N400 FAFE7ERS HARE . 4R
M, NCAZ IR AN Sy, RO B 5 B 1A [+
AIIARIHRAE, PRI BT Z MAFAFESC BAE T . 1 TA
BRIy, IS o SCYE T [a) — I Tl 7, A4
W RE RN SCIE AT S2 BAE T, Wb 5 3t ]t A7 28
HAEM, ZHRBIWAFE = EZ AR TA BRI
B T BE N400 ZEAN 5 N400 S (f9dn,
Barber et al., 2004; Wang & Zhang, 2011),

AN, RN A, RAE SRS
FEFZ M N40O Ay M, ASORT BE XS N400 i & A 5
Wil Y, ASORY] S A SCIRI A AR FE S BAE I, iX — 4
W5 A SCHY AR A — 20, A SCH5 R — Ik o Bt
N400 il 53 A#E8 . SR Holcomb (1993)%
FH5 Meyer ZEALRYBA L, A A AR B2 F1iE
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Interactions of Blurredness, Frequency, and Semantic Priming on N400 in Chinese
Characters: Evidence for the 1A Model of N400

SUN Hai-Jing; WANG Quan-Hong

(School of Psychology, Southwest University, Key Laboratory of Cognition And Personality, Ministry of Education, Chongging 400715)

Abstract

Several theories, such as the post-lexical processing theory and prelexical processing theory, have been
proposed to explain the mechanisms of N400. However, there were certain deficits in these theories and in the
current paradigm of priming study. Therefore, a new approach and new theories to investigate N400 effects are
required. Verification model and interactive activation models were employed in this study to address these
problems. The objective was to ascertain which of these theories provides a much better explanation for the
mechanisms of N400. The interaction study approach was adopted.

This study adopted a delayed character-matching task to investigate how semantic priming, frequency, and
blurredness interact on the N400 components of the Event-Related Potentials (ERPs), which were recorded
while participants performed the task. Three Chinese characters were presented in succession in each trial,
representing the prime, the target, and the probe stimuli. The prime and the probe were intact characters,
whereas the target was blurred one. The materials and procedures in the two experiments were the same, except
for the blurredness level of the targets: The targets were slightly blurred in Experiment 1 and were more blurred
in Experiment 2. The priming and frequency were manipulated in each experiment with four treatment
conditions, namely, primed high frequency, primed low frequency, unprimed high frequency, and unprimed low
frequency conditions. Blureedness was manipulated across experiments. The subjects' task was to press one
keyboard if the target and the probe were the same character, and to press another otherwise.

The results of Experiment 1 showed larger N400 amplitudes in unprimed condition than in primed
condition for low-frequency target characters, but not for high-frequency target characters. By contrast,
Experiment 2 showed N400 priming effects, but no N400 frequency effects. Combining the date from the two
experiments, both a three-way interaction among the blurredness, frequency, and priming, and an interaction
between blurredness and frequency in unprimed condition were found. An interaction between blurredness and
priming under high frequency was observed, whereas interaction between blurredness and priming under
low-frequency condition did not occur. These interactions are interpreted to indicate that frequency, blurredness,
and priming are involved in the same stage of lexical processing.

In conclusion, the results of the present study are partly expected from the lexical verification explanation
constructed based on the verification model, completely expected from the interactive activation model, but
completely unexpected from the postlexical theory.

Key words the verification model; the interactive activation model; N400; blurredness; semantic priming;

frequency



