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H E RARBREEEAEN EEKEERN LRGN, FIRNFE SRS 6B EE T
B E MW7 (ERP), LHRZ RI# ERP B X 4R MERIB ERP 17 5 8 5 48 5 5 8 (DRN1) 4
FESE. UISEERFENIR, SRR ERERSERAFRIE, 17T N1 X
b 507 F AP RES, AL EE N1 SR TR SHER, AAHEWERERE. X
W AR T3 5 MEHEE # A9 DRNI 5 5K L e 97 B (MMIN) 72 34 % 5B 01, R B 3
FRF RS AL, RAEHE R LA AR, R &AM T8 N350 RAT8ER N200 5
N400 W EE, 3 FERI L N0 ARG WAEERE &4 T8 N350 RITT 22 N200. N350 HY
B &R, XY ERP A BRI CALH RE T A,

X427 XA (ERP)  REHF S (DRO) , EFEHEE, NF, "EEBIER R R A,

T JE 18 5 #0148 2 4 % B4 (deviance—related components, DRC) B 3%, & & 1
DRC #5882k /0 WL, 170 15 13 30 1 B R S IR 22 A X A BF SR E N2 . Naatanen! ik 2y,
“ZEVEMIE F A0 T 89 8 546 05 B, B4 M X B 0L (event-related potential, ERP)H: AR 454
¥, EREARVEA. CHIERXAESM I OEEa I BMEERRER. X
ff b Naatanen & AW LR EHICR B 7 v & B MIEFT N E XK KA RK
(mismatch negativity, MMN)?, %X FiEF ERPHW HEIM L E5EERFIHHREHLAZR.
7ECF = 4 B ERP B 7% o % AR N200 5 N400. A A H N400 2 N200 #ERY, =
FHH kAR MR THEL. BRERREILE A N200 £ BE & # R ILAC,
L kR bR S5 R4 MMN, 88k 2 4 18 5 I B 7 3 (phonological mismatch
negativity, PMN)", 5 & BtE i T N400 A J& T [/l — &K ik, N400 5 N200 B &R/ —
AREBRRYHFEHAE, ALROFEANRAARBUNIEEEAEKEN &
EHER R LRER, FHEFESFERAGTHNFEE T ARRE ™ EXK4 MMN
R 2 A0 % R4, Je N200 5 NA00 B 56 7R, 3 B BR 53X 20 p 40 i) 2 A o B, AT — 25 B
WEIFH R B A shin T 564 THLH .

1) ACFRH T 199754 H 30H 1k 3, @Eﬁﬁ? 199746 A 6 H Wk Fl.
» EBRERBEEEEIHTH
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1 SEA*E
1.1 #idE

FHIAFTBETREMIETMERERAEZHR 15 AL F88 18~21 %,10 B 5 &, it
i1 A EHR, WA EFEBRIEFIESR. KA Reitan FF W57 #8045 FF.
1.2 FEE R

MAERE BRI RERE BHEEI R R ENF AT, WERERRRRAD
EE(5~7H), ETEHETT 601, &R ESEM 17.5%; frERIBRA 3N T DE
B, AR, ZEE (12~ 15H). LW, ZEE. AW, 3£ 2831, 5 82.5%. At
AR I~2HRMBRERAFAEALHREFFR > 115 <009 MF; F0, RE#SA
WRECAENT, REVARTFE. WF2IANESH 60ms.

Wr e R TR RSO B B S 2" BT A, B35 a. ai. an. ang. ao, 11 & (fa) . fii
(hang) . %& (kao), HE B EFHA MM F AR MERIM . B8 18 & 75 1%, 78 STIM % &%
AR BB B, AR v S 0 22 0 B B AR SRR OO0 R 8. AR o R 35 A0 5 2 B ] R
177.3 £ 27.4ms, IRZRBH 1759 + 359ms, t KBLERTEEFER (t = 0.26,P < 0.792).
1.3 H|EESE

LH—: WRAEF HAENEBATY, RRESIRFER 1.3 0. 3 F 5 R %K
W B RFEE B IE T L RY. WRHBOVESNEENL BN ERRFEY, RG4S
{554 2ms, 24dB.SPL M4 (Click). MERH A EH TFHEHNRE P RE LR AN
F (4 X dem), B EBBIRESRERNKE IR F N 82.5%. 17.5%. —HHEFM
FRBEVLR . R EF R 250~ 700ms, DhRENL. B REELBHFRES, FAEEE
RRIT, BERITERBEPRA. SREETHIAN, BER - R FTHREHE YRE
EE LN, AR D B RE. RTAREGSESEETR. EXGARRBREE
o H A,

KR MHES SLR—FIEFH K X HUETHRERNESES S HE
REASES, EAREPREANNM+F., SBREEERIHFENFE, FAEEFH
BE.

14 RBIZR

LI Y28 K £ [H NeuroScan 2 T4/ 32 B ERP LAE¥s. EEGiC® S NEER 10~
0RKTH 1T RSLE 1 4rE)., XLEHRAERRELBRIEERE. SEHRRE
R. SrHEREFRE (VEOG) 5K FRE (HEOG). HAICRSHEIRFEESTRY.
1.5 BiigibiE

xt EEG 4325 &Jm, 3645 BIA R A 8 25 ERPY, tn/A 1 s, JA W2 W37 4 &) ERP 3%
T W 2 @] 38 B . [F14E 55 9 #n HE RT3 ERP B, W48 8 DRC. A NeuroScan ¥ #I B 3h ik 6 ]
BRAMEE 5. A ERP IR IKIE, W B4 ERP B4 #9148 ; A% E /9 DRC, B A
AR BB, BBV YHIE. ERP 4 B4 UL G R b A e i il iy 42, 78 07 30 8 B A
K8 P70. N140. P230. N350 #1 P540, B 14 3 & 75 B 4 5 27 30~ 110, 60~ 220. 130~
320.230~470 F1 20~ 580ms; ££ L 368 B AK K K P90, N170. P260. N350 F1 P510, 43+ 5
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Bl b BB TER () 5HER ) A TRRE GER) SHEERIN (BLR) ERPE T2,

HE: B B F (D) SR () £ T R (L R) SHRER#Y (BR) ERPET HA; TH:

WP (Z2) 5EM (B) R EE (FR) SHER (BR)ERPRE MRS BT YA, AN RERER
B 9 Pz 80, D 2248 X L 5 =1R 2 R 3% ERP— 47 #E R L ERP
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& 50~ 140.80~270. 160~ 340.280~450 5 380~ 580ms. AWM EL—HiIEME. HED
B # # >¢ 1 3 (deviance—related negativity, DRN1) i 3L 8 & i B 3 1l 2 A8 52 i 4
(DRN2) H B8, W V- 29 W BT, LA 50ms iy — B, M B Y5 24 50~ 350ms.

Fl SPSS Zit K xt4r BRI B 1 & F B e AT 3 B R £, BR VREE S
QANKF: R SRR EREQ MK EESFER) MERA (17 NKF, [
FH), T HE N E 2 P B H Greenhouse—Geisser % & 1IE. 8 # 2 X
;ﬁg@g:giggg,ﬁ&ﬁ@miﬁm&m@ﬁﬁmﬁmﬁwwu%gmiﬁ
stHERZERICRAZHEORERR, 2 E 5538 5N T E, B & S0 93K
WHTERSEEEZRM BR,

2 XWHER
2.1 XFIRFNOITAHME

B R BT (AR S R 2 R0 & (Ve M 55 0 22 I B0 B9 R RZBF (RT) 7
EMEH TR 2BETEHSNERERN, £% [F, ,,, = 10.53,P < 0.006]. ®I# [F,
= 8.29,P < 0.0121%f RTH B & & £ R, BATZ 8K 3 B R B3 B FAKF [F, |,
= 4.43,P < 0.054]; T % IE # 2 (LRI A T F 8 £ [F,, |, = 27.65, P < 0.0001],
HE— A BT A0, SRR T 0 B, RT 7EARME 55 0W 2RI 2 1] JC (5. 38 2 5%, 0 b A HE R
S 7 ) TE B SR B KT oM 22 RIS B2 (P < 0.005) 5 7E AL 56 38 B, ot A Y TR 38R 2 K
RTEFEFUKT EFHEEFTERRTARERBOR L, ETES AR ERZ
B (94T K 2 5, WS AR VE R RT HEALSE RT 0B K 338 B F MK P (P < 0.058), W 4R
ZHB RT MERET TIEF BFHKF (P < 0.003).

R1 RFHEABMITHER
2 oz it E# %

i R v (PE) " FRAHERI W (LB offl (PfE) "
WAL 449.6+96.3 442.2+97.0 0.68(0.511)  0.8824+0.052 0.8056+0.095  3.33(0.005)

it %

W% 429.3+76.6 400.2+72.2 7.64(0.0001)  0.8866+0.085 0.7867+0.066  4.41(0.001)
o (PE) " 2.06(0.058) 3.53(0.003) 0.26(0.776) 0.77(0.453)

* KR - B SRR RN SR E R RRE 2 E R o NRBRIR TR SRR F Z )

22 ERPEZXRS

& 1 (L HE) BT R, 7E 0T 58 8 B, AR S R 2 05 7 4 P70, N140. P230. N350 #
P540 A4y, FHF N140.P230.N350 AR, LREFEEER, WML N140 5 N350
TP RIBEIEE A, KBRS T C2 C3. FEMEENE (&8 1 HH), NFERS
P90. N170. P260. N350 F1 P510, B3 R4 N170 £ E 4045 T B9 0L 3 F5U5 38, i3 !
4> N350 EE e T b B, I 1 Al LUEEHE H, 76 N140 W RIITEE, £ 63
S0 W B R A AR PR B, AL L R LB B
2.3 {wEHEXHES (DRC)
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P [R038 B[R v R A 1 T 4 2 U3 7= 4B 9 ERP IR AR HE I ERP, BI85 %] DRC. H 1
THOOHBUEYEERE SHEERFERSETEN DRCEFHE., ERKERTEERHE
F. &K DRNI £ 100~ 150ms {EE AL T A WHES (F8: - 0.81pv), &R KIEFER DRNI
£ 100~ 150ms ¥ B, (B4 FAMBEF (To: — 0.61uv); EE S EHE I DRN2 5 K47
H B 250~ 300ms B, £ & DRN2 A THREF(Cz: — 0.96pv), M HEEE DRN2 4
T M (O1: - 0.62uv). TE 50~200ms, 7EE K4 T ARG KRB, B
FERAME TR RSB, 058 ¥, DRN ¥ 34 5 08 76 A% 55 505 36 b & 0 0] i 4
MWK, B RS DRNI 5 DRN2 #ELL R 4, (HR#E &k 4, £ & DRNI %
100~ 150ms 7 T4 MG 5 (T6:  — 0.69uv), 2 DRNI KA 8 (150~ 200ms) , {3
3 F A MG (T6:  — 1.03pv). DRN2 ¥ H T 300~ 350ms, £ & DRN2 1 T 4 M
JAER(T6: — 1.70pv), dEFER DRN2 £ T i (Cz: 1.44uv).

X DRC 9 - £ 15 Wel 328 47 8% 38 8% . TR RO AS A AR AL AY 3 I/ 2 047, DRNI
JITTE BF BR (50~ 150ms) By - 2 {5 0 , 10 = I8 8 1 00 W E W E R, B FE 100~ 200ms Bt
B, WA B E A BN (E# L4 )5), 78 100~ 150ms, F,, .. = 3.61,P < 0.009; ££
150~ 200ms, F ,,,, = 5.72, P < 0.0001. 7E A48 if Bt 5 4% 4] B3 K 39 0 38 B T
DRN2 A7 £ 83 Bt (200~ 350ms) , {5647 % 200~ 300ms Bt 9 F 23 i@ A T & 0 E30%, 7
200~ 250ms, F = 5.79,P < 0.0001; 7E 150~ 200ms, F,, ,,,, = 2.38, P < 0.028.

3 3t it
31 BETH

W 1 PR, LW 5 005058 28, A5 HE RN 0 1E 1 R 3 R % T 38 b K T R 22 ) i
REIEH R (W P < 0.005 #MHE: P < 0.001), X2 Oddball L% HERH WLAKIT R
. GRTEMARER KN BRI FIE BT ERER, Y25 BN RERRERER
i 2 R BET , B AR AR R T 4R R AR RIS O AT R, AT R BUE # B T %

EC BT B 5 W08 B W AT R 55 R, J0 I8 3 AR HE R B B R 2 RN T8 RT 3 EE A
RTHEK R¥ERIE: P <0058 MEFB: P<0.003). ARFAARNER. —RERT
WAEFXET WRAT S, HE LR P AR A R E 2 MeE (BBEMEH) LR
HAELMEREREERLERN, “BATBAEANE £ ER, Fln7EE NI S EES AN E
WA, LAY,

3.2 NFRHFIRSA N $IE —ERERM

X TFHFFFEH ERP B, UL KR HSE A" 4 MEF R 2 RL KRBT, ]
R BUIEF UCACHT 22 BT A BRY P3 0B K T A MEF AR, FIIC AR WA A KR 6
M ERP 25|, AT RAMWIGEK, FELE L2407 R)IEREFEREGFEREFZHET
#) ERP, 7 L4 B N 52 % H #AR DL F T & IR AN AY ERP B A U4 F. TRERRK SHEE
BorESHRENK FESEEERGT.HREEFOHA THELE 3 NMERSH 2
A FURSE (P1LNLL P2, N2 #1 P3). AR SK 98 45 SR 3% W 5 26 5 43 76 S [R]85 2 6] A B 0t
BMMEEA/NIES, WEERA NI1(NI40).P2(P230) 5 N2(N350) T8 F B 5/ 5
o bR 9, L K B v A% T b o R (LB 1 B HE) ;s PS40 BB K IEN T TRES (P2) .t 2 4

(l6.224)
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I PS40 B K TARMER S, B B AT PS40 K T IR EE R, 44 P3 A4 A TEVEE B
WE L CRHD) BiR, LT E S S #0008, N1 (N170) B K 18457 T 7 i+t 58, P2 (P260)
L F AL FE, P2 (PS10) AL F TR (th B M2E K TArAERIE, B AT EEE), M N2(N350)
TEE BN F RN, EEE LR KIERTS EH PRI R,

FEIE S RIS T H SO N BRI — R EH S A TR, S 0EERX
AAK., LK NI B kR H IR H TRERE 2R (X N 26 TP, 9%
N1 4345 F BI04 558 05 36 3 B x4 I 7% 09 B in 1 v BB & A ZE W38 %0 4t (BT 4L
) 5WE (FUBE ) KRS, AN FFEFENPL M LEEREES PR @+ R
O Wi AZET AR FIt). MR MR ILHRE. W5 N1 AR (140ms) & T H3E
NI1(170ms), i W7 % RT & FAHE RT, 07 & B T 53 F 3 Lo 3 72 09 in B[] S, 1 b
TR B HFE K.

33 AFEEMATIMI

BRI B RE S 75 A 25 MMN B84 i € 3. Naatanen!" A4 ERP 3 A & —14
EMET B LA RIESR. Aaltonen ZP 8 Li0R TG HF Ly  BBERH K MMN, &
L, Connolly 5 Phillips' 7ZE 37 % 2 3 B — KR E &A™ H L1 P KB — S e 2y
270ms. Bk WS T8 R S 1, & 5 MMN AL, R 8 B & R IT AL "
(PMN). Connolly % API7E J& SR f W52 3L 58 EAR LB B T — A~ N270 AL4Y, {B 4 R
A6 F W5 PMN, X050 38 B R & 77 76 25 0 MMIN B AR 43 S — A M 15 R R A B IV

TEA SC B8 SR 46 T RO T B B, 1 B RHO R B — N B KT ¥ 08 R 4EZE 100~ 150ms &
B, EE A T A DB B K ep o E i BB O 22 A0 5 Bl (DRI , 11 3F 7 2 B X i
BUF 46 [F] B¢ [8] B9 DRN1 AL T 45 U505 35 A2 B 85 A0 56 38 % 19 B K DRN1 3T 100~
150ms, ¥ & B4 T A WSS 3 &AL, FFEE TSR, 3 HETEZ060 GE
XTEE X BREMERXH. BAFEESHEER . TESHARERZHWEEFER, R
A 100~300ms LR ACREAZ BN EEER, £ LA DRN EEESICR AP £ER
BHESZIT¥ER .

AL MEE B DRN 5 MMN A I F 3R &: OBKEIENMT 100~ 150ms; @7F
BEAETAATREANEREREXSE: T DRN 4% T4 B 5 & e &8 (R 3
MMN F4 /i #%) , #1% DRN 24 T H M R BUE S, B, 6 DRNMHES; @ KR (B
TR ESWEER) A ZEENE M, @FZF &4 T DRNI RAEALRLEHBAERE, K
i, DRN1 5 MMN 75 F 8 KA —B My, P EAWHEN R, FEW iR xE
B, ETE E A A DRND B0 F #E3E, 1 MMN 2047 T 558, RO K RHE S 8 8 30
T AL A] B B EA T . W IEET B s T E AL AT REAL T A b . I H,
DRNI F WAL ST B JE A B DRNARMEZE LR AP INIEE, ZLEpg, bR
7% 50 B 3 B W 8 5 0095 18 2 69 3 DRN 5 MMIN 47 4 2 A8 DUR9 M 5, B AT AT BB B =t
NEREWB ML,

3.4 N200 5 N400

N200 5 N400 B # & A — H LS L. —RULAIA Y N400 312 ZER 9 N200™; 55

— R A S N200 5 N400 £ Pl 57 1 A8 BB i 9 40, N200 RBTHE ST E—B &
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BT, N400 [ BRiEHF—iE UM L, BHEIC G A B 379, AL &8 T, R REW
WIR RAEIEE B, N2 9 B ARG 350ms A F, AN N350. A LIt B A
RABTE CHFNAE R 8 1 AE %, B B 7E 58 AR b B9 3 B8 R AR MEHERRGE SO T, 3B X
TArEAgE B 3hifiE. A N3SO M RABT IR E, 5 R LF A1 N350 fl B X F -4 W
N370 FE#HEY, Mk R4 Ai EF ., 7630 NA00 78 Ur 38 B 40 A5 T % o g 3800, ZE 03
B H ARG B E R —TRES Y B A AR F BT 5T R W N400 EE 4 TAL U,
ALRAEER KM T, U3 N350 404 T o S 38, M3 N350 #9200 T o de Zp M aL 2%, — %
W 3k B2 A5 KT £ 3R N400 5347, FF B, HEE N350 th R K BT N400 — B, BA %k
HRBEAMAR., MEEEBLZMET, TRV 50 ERE, N350 3404 T8 i, XK
LT £ 58 49 N200 ZE & P R ERK B B A M40 5. BARA A0 I N400 R30Ik B K
N400 435 T~ v o 81T S 450 o g 0, B At 0T R 7 bk 3 2 B0 R R, B A T BB R 2 N400
5B =

A H AW, I B N3350 AT RER N400 & T N200 BB, i dE i & N350 1l fE
N200 #. 3X AR, W FT AR A 22 b A B A 805 . #6310 DRN 7E 250ms 5 350ms &4
SRHE T A LE 1 THO RS, N200 5 N40O I X R EE B 5 EE &M T
AN, N350 0@ B A4 %, KBt ERP 43 B R i KB B T 4L 460 6 ] 38 04,

F b, 2R ERP BARHERHIE ERP J5, 76 500ms LAJS #9fm 25 M 6 1E i, 721 B 41
TR AT AR, o SR B AR SR, A P300 Bk B Ak A REE; T AR R B AR TR
EMXIER EEMNTH PRI, 5 Plafiinf—3, AR KEES XERH—F
T,

Bl sk BB KRR BRI B 3 SRR IR R AL T B I, 45 5 81 B 5T 5 2R Pk LT it
GHFTHY, THEE, ERXSMT K% T, 721016 T8 8 200 B,

2 * X W
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THE CROSS-MODAL STUDY ON ERP
DEVIANCE-RELATED COMPONENTS OF CHINESE LANGUAGE

Luo Yuejia, Wei Jinghan

(Institute of Psychology, Chinese Acad:my of Sciences, Beijing 100012)
Abstract

Event-related potentials (ERPs) were measured in [5 normal young subjects using
the paradigm “Cross—modal and delayed response” proposed by Wei Jinghan, which
was able to improve inattention purity and to avoid the effect of task target on the
deviance-related components (DRC) of ERPs. The experiment was conducted under
two conditions: one is attending to the visual modality but ignoring the auditory
modality, the other is attending to the auditory modality but ignoring the visual
modality. A series of five kinds of stimuli were presented to every subject: standard,
deviant stimuli and response imperative signal in attended channel; standard and
deviant stimuli in unattended channel. The visual and auditory stimuli presented in a
pseudo—random order with a probability of standard stimuli was 82.5% and deviant
stimuli was 17.5%. Every standard or deviant stimulus was followed by a response
imperative signal in attended channel. The DRC was obtained by subtracting the ERPs
of the standard stimuli from that of the deviant stimuli. The present results showed: ©
The largest NI peak elicited by spoken words was located at the fronto—central scalp
and the NI elicited by the written words was located at lateral occipital and
posteriortemporal area regardless of modality or attention condition. This showed an
obvious modality difference and suggested that the NI elicited by verbal is probably
specific index reflecting primary processing of Chinese shape and sound. @ Under both
attended and strict unattended conditions, an early deviance—related negativity (DRNI)

was evoked by using Chinese orthographic and phonological processing. The basic
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properties, such as peak latency, distribution and attention effects were analogous with
the mismatch negativity (MMN) except for scalp distribution of DRNI peak evoked
under the unattended condition. In addition, these properties of DRNI yielded by
visual verbal and non—verbal stimuli were also proved the same as auditory MMN.
Regarding the question as to whether or not visual MMN and verbal MMN existed, it
can be initially believed that the MMN existed in the visual modality and in the
language processing process in the current experiment. @  According to the
characteristics of N350 peak latencies, amplitudes and its scalp distribution, the current
results suggested that the N350 is overlapping of N200 and N400, but N400 played a
more important role under the attended condition. On the other hand, the N350
consisted mainly of the N200 component under the unattended condition. They were
not immutable and this gives an expression that ERPs components reflect a plasticity
of the processing mechanism in the brain.

Key words  Fventrelated potential (ERPs), selective Attention; deviance-related
components (DRC), mismatch Negativity (MMN), cross—modal and delayed response
paradigm; verbal task.



