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I /a) 1 FNE ds Y BRIt A vh A4 F BRI . )
T A RIS CEE SR W R A B ) 1) R B, T
SRR RE G Z R SC R BV, BRI A) 1230 L iE
o TE AR S BT, JoR Bt (Cooper & Paccia-
Cooper, 1980; Price, Ostendorf, Shattuck-Hufnagel,
& Fong, 1991; Wightman, Shattuck, Ostendorf, &
Price, 1992), VAKAHXTE K =4 8l (Price et al.,
1991). n]FHLf# I BFFE R, Wi s BE e ] B i
PR R R, EARE G AN T,
F I B iE i TR BB X (Kjelgaard & Speer, 1999;
Marslen-Wilson, Tyler, Warren, Grenier, & Lee,
1992; Schepman & Rodway, 2000; Speer, Kjelgaard,
& Dobroth, 1996; Steinhauer, Alter, & Friederici,
1999; Warren, 1995). t4h, B FNEEILAR 2 RIS
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A E BZ LR AR A 25 %P3,

B & Bt 4 &R 29 3 i) I 38 ik (Christophe,
Peperkamp, Pallier, Block, & Mehler, 2004; Gout,
Christophe, & Morgan, 2004; Salverda, Dahan, &
McQueen, 2003), &2, #EAAERE, A1
TR 251 2 T AR T A b AR R A A R A
H(Frazier, Carlson, & Clifton, 2006), W55 T #f
AR IZRTE

B2, 3237325 0 BRI AL e 5 7w B 1)
SR (1 /) kR SCA RS, AR X 208 ),
UT 10 4 ANTAIT 465 56 1 W A R DA R o 28 Al
1999 4, 574 (Steinhauer et al., 1999) & ¥ &
N T AP R AR TR ARy, S5k — IR,
RN TR AR R, R RS AL,
W98 F FR A CPS (closure positive shift), & i&—
AR ER AT B IE B, AR ER PR R, Bk B
I3 A 2 B TR RS R) & A 8B (Li & Yang,
2010; Pannekamp, Toepel, Alter, Hahne, & Friederici,
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FE MM AFF 5T ok AR FT v 14 B8 AR e TR R i T AR 9T R R A A I BLIR e S TR LS )oK R TR TR A TE AR X 43
P3 2 —2 K 4 ERP Ky, KEEHE P3a M P3b PiZS; W& BR T HEHKHEE EAF LIS, P3a &—A-aiH s 1m L, i P3b &
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2005), #—B WL L], CPS By HI I 5 )1
W, BREFTERELIL, R R abi i B HE
BN T (Pannekamp et al., 2005; Steinhauer &
Friederici, 2001). Aid, ¥l FMaEA T2k
A BB B9 A0 5 /E FH (Bogels, Schriefers, Vonk,
Chwilla, & Kerkhofs, 2010; Kerkhofs, Vonk,
Schriefers, & Chwilla, 2007), —#FH A —EE H—2
A 175 & R B R CPS . BEE A= 1A H 2 LA
X B v T B TR, AN AT i A
I — X i 2 2 R AR K S 19 )8 AT (Claudia &
Friederici, 2009), 2AE] T JLH A I T i 5t
R, R & CPS (Pannekamp, Weber, &
Friederici, 2006). X I1i#5A) T R 2 95 A A 19
WEFE MR, BR TRIEEIE DA, BEEH EEAR
Y YR CEL ) 7 78 15 31 B¢ (minor  phonological phrase
boundary) WHEFEA CPS, Jf H G Bi & T3
TEBRIMERE S FEEHNE (Li & Yang,
2009). HeAk, —2LfFoE K B E Y IE S I IR
/N i B BB 2 175 & U i FEL RXNE (Knosche et
al., 2005; Liu, Wang, & Jin, 2010; Nan, Knosche, &
Friederici, 2006; Neuhaus, Knosche, & Friederici, 2006;
Steinhauer & Friederici, 2001), P& TR Bk 4
WHLG L T DR A AR R )

X TR TRy M4 LRl Ischebeck
(Ischebeck et al., 2007)ff ] fMRI +¢ AR & 91 ¥ HE
WA T AE AN A e i _E B (STG). il
it MEG (Knosche et al., 2005)%1 fMRI (Nan et al.,
2008) FEARKI, RN TIHE RS .
IS [ 8 e (R R IO P V) 4 S A2 RR T BN T Y
X, RN TR R A 2R
SR, 3 ST R AR Tt

Zx bR R SR, AN DR IR R
T, CPS #BJ /) AR A% B A 1 3 5t 3 1
SR AR BRI R R AL A, X
FERERRWIE L CPS, LI FIFFRARA W &, 3L
br F, B fF 1975 4F, Friedman % A (Friedman,
Simson, Ritter, & Rapin, 19755t X B b) K W &iFE A
— N IERON, I H IR R T4 R i is & i
IEVE o AT PRI R 5 & B IERLN A 44 A P3, AUNE
FE e T A R R R R H—
SEREAYIE T OCA R, e — ), s
WA IER . 50—t kB, AR
PIALDE A 2T ot Jr sC R B, AR R B R R 58 hl
WEHRA AT IR A W 2 HAAT 55, XA

#R 2> 75 ) A K2 28 M 75 & (Fischler, 1985; Fischler,
Bloom, Childers, Arroyo, & Perry, 1984; Kutas &
Hillyard, 1980, 1980, 1982, 1983, 1984; McCallum,
Farmer, & Pocock, 1984), M58 & 1% Hesk f 4y
At 2 A5 A TE i M A6 A7 72 B R 4 i (Friedman et al.,
1975; Kutas & Hillyard, 1982; Van & Kutas, 1991),
H3% 38 A R B e — A E BB A B IE D, AR AR
iR

FR 4 DL B 5E, LT 1T LAAS X R — A 451,
R 5~ DAV ) 39 AR R T A i e B W D) o3
(4 B0 LS00 CPS, T /) A 1 ) e 1 300 53 D) 25475 I
A 2 LR P3R4, ARSR—A ) TR T
RS Y, HORE R 7 /BRI T e, Jf
SR 2R Y —Jr T, — )T AR
T —A e AL L IT 2k, PR 3 B AT fig
SEKR P3o iy — 7T, W R — )R g o AR
AR AL, W s FH e Rk . X
AR A BT A A HA N A B T
PR GE = —FP I o3 7, AT & CPS. LAk,
b TR T R TR A SRR I, X S [ 7
B, i BN TR A5 252 3 BT A Y 5 R
WL AHGE . Horh, HRRER AT RO Rk, B
U BT B TR AR e U A 4k R, R
MPUIER KRB F2iE & P3, JFHZIEER
YR/ AT BE 2 0 H P AR R

ABIF 5 AT ] T 5 2 R XA — S B RR IR 1Y
HRAE NSRRGSR ) bR Rl L & A 1
MBI TR A5 e 1 i H 2800 o 4 ) g
e/, ) SO [R) L 29 391 S — SR X 58 & 1Y)
R I, AR RS AR (R TR
TERANTR, Jo = FE R LS R TR
G B BUIE B« =57 (£, 2005), A3, 3k
TR =7 B -5 17 i LA 7 22 8] B B A 45 B A Ay )
Wil LGl P RoR) . AR EEF TR B, /SR,
MHARRAFE, EH T ERP SORRGEHL
ray o AN R A S o) | W] PO S i S 1P
DL FEdmfE S I, ReNs i i % 54 ) R 24k
F R /N AL ANl 0 P3
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ol Y] o e U S0 ) 240 ) 2 T S0 Bk U 52 B )

20 508, ks 10 Ak (07 TR OAE, LK
$+ﬁz’ Eﬂ?@ 19~24 ;O %ﬁﬁf&j@%'b@@\ %% E@IEI%j]HTo %ﬁ%%*j*+glgﬂﬂ—1i% l‘ié‘ﬂkji H

s AR SRR IR NAERR 2 b ki, A RSRAE RN 22kHz, T
22 STIAHRY B AN RTE L AR 2 R,

FRLAE LS %A, LSgmmssing  AORBAIFEE. J. 6 EHMEEL

MR A4 R AIR 45 50 B . IR BT A AR T AR R RIS N AR R A A
Yo e A RN AR T L ek, P

WS AAIRGS BEEAAIRES 0L AR W RN B L A Y ERAEUES N
00F ORI 0L A T 1800 O 175 A W+ EE O I3 AR & 1+ 0M B O L& a0 B
. M, : H, H, -
1600 =
250 F Lo
I L 1400} s
200 F ) e 1200+ g
isol 1000}
800F
100 - 600 -
400 =
sot
200F
0 el 2 0 I
=) Al ) )

BT TH A AIRI-E 4 i) AR R o ZE RS T e A A A1 RI N L ADRRI-E 5 4 ) 4 AR T RS 3 i IR
A R R (L A DN T A R A% ) R I AR T A A 4% R R SR T IR AR AT A B
Z*u@

Bt AT LR E ey A L AR AL F 4 ez A E . HF AL 4 n 4 mR R
A AARD AR E WL EE N AZE, UgSET WS TRESAERARE, A5 FG,145=3.42,
) AN ABAE N AR i T — oo 2208 i p>0.05; £5: F(3,120) <1; Mim & mESwE, H
5 T A R R B AY (P A, 1985), DUHEH I T : F(3,165)=23.03, p<0.001; -£75 :F(3,168)=14.22,
PR (% 8 50 16 T8 i P A SE S B S ZR 04K, p<0.001., ZEWREH, HEdgah, B—ameE
T 3 BR (R ) BRI SO A 5. ABFSEEIE = A R o B A 1 s A e 3 e TR )
TR ST A AR BAICE BEOGIER RS IUAY, ps<0.001; -k 4e A T A = A A R A
EHEAEE, IUE TS ERBENKZ MG s nE m T H A4, ps<0.05.
A3 43 M A A ) (R R =D B M 2R BH, 055 46 R 45 N 3 R T s

HE S S S 2R ER, B KEREE, F(3,196)=5.16, p<0.005. £ 5 LRI,
BN AENNB R ETRE A EZREE, BB EE T HALKA, ps<0.05, HAb A BT
F(3,148)=16.96, p<0.001. £ & L FH, BREE A ez R . S L) 45 ) N I R T R
FEE PO m) 25 RN 2 LAAN, HABPT AT SOt 4 22 55 FENKZ MM ZESREE, F(3,196)=34.54,
FBIE 3, ps<0.001, FLF MM NI A RIS M p<0.001. 2 AR, BRES /A FISE PUA) Z [l /Y
MEFTE, F(3,167)=4.61, p<0.005. ZH [LKKRWY,  ZFARELIIN, HAb A B L2 50 W 2%
55 AP DA 25 5 i 2, p<0.005, HABETA B ps<0.005. L 4R RN A4 ) £5 ) ORI BT

T RGO XA T R M RO E AR ML . BT E HRGE R, B RO R, BRI A3 OH:
o ORI o Hh T R R A ) PRI R T I RO IT BE SE A A R, BRI A 20 04 s RIMIR T s A 2200, B A TR
X EARE S E R, SR E RO AR . AR, @07 2SR S R, BT LB AR AR R T Y AR R
1o R e (T 28
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RKZFEE, fin: F(3,196)=52.55, p<0.001; k&
T F(3,196)=49.30, p<0.001., L [LisFMH, HiF
o) B =) ) AR BRI I R R E K T A &
A], ps<0.005, I H 075 4am) 5 — ) R 1 B A
A KA g 2 KT 28 R AIEE DU 4], ps<0.001, F175 44
RYRL T s ) 45 A R R AR R TR R 2
MERTE, L5 F(2,147)=60.29, p<0.001; L7 :
F(2, 147)=34.65, p<0.001., Z & L85 K, Pifhdah)
AR i S G S B B RO bR 2
S, ps<0.001

e Ja, X 4B g AR B T B AT
LKW, ZHEEEIE A AN K B2
AR, L 5 :1(47)=0.53, p>0.05; &5 5 1(97)=
0.72, p>0.05; HfK: t(98)=0.61, p>0.05.

23 ZEERF

i# it E-prime 7EIEAL L HATE R, #0L
FE—RDGZREMMBR S =N, AT — k&S i+
b, PIRR R SRS g, AURBE B BR%E 1m. B4
RE eI, SR P ERE 1. 300ms
UG, Wrad 2 —wwF, ZOoREEOA BT R, U
STERFOUG, RO HEIESS . BARJE, 2R 5
R T, AR A A Ak S, A R A
T, DU DRI A SR AR WA 9 R R 2 7 s B
(5 BRI 1/3), He P i el i gE T RN, [
R AN 50%, IFFERGRM ST 224 Fr0 . 1E
AL 5T 4 > block #E4T, [Al—ZERIRFHGESL 2 M
AT 3 A4y, SLIRHELE | PR A . R, AR
PiAE block Z [a) AT LARZ HR FIE 2436 s Bk, 765+
e b BRI (23 A sl At IR B AT DL AR AR
o TR A AR W SC s AR [T, 0 s
PR A=
24 ERPIEE5SH#

STHG SR FHARTE [E PR 10-20 REEY R 64 S
M, DA NeuroScan ERP T /Euhic 5% EEG 155 .k
K 5 Z WP/ T 5 kQ, JEEATE 0.05-
100Hz, REESIF N A FH S00Hz, LIS F AR I
FHERY H AR E SRR AR, A FARAMI 1.5cm Ab 1Y
e AT L AE K AR E o LUSUIN L 28 S 3 (E o 2 5%
B, Rl IrA S5 a8 TAILEN—H
SR, B HRUE TAARN—H
MEAGHETT S %, IS FIES Pk 12 %
S EWITC RS .

R AR L A 2 HR O, Jf3E4T 40Hz X
IR, B SHERR AL UL IR K T 750V D8 E

o RN A E 4 AR A S RE—
AE, ML E 4R R B T AR T 200ms FTBE S
) 1500ms. 435l & NI 11946 30 B 9 175 A my
EEG, 73R4 5y A R R 1 B & 1 B 1 ERP
SOFPIE . K SPSS 13.0 Giit#5/k ERP I IE 1Y
D bR 2R A 7 5 52 0 a7 22 43 AT, JF XA R BROE
6 1 48 118000 R A Greenhouse-Geisser 15 #4757
iE pfH.
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31 AEHAIEZAMANERP EEER

N 2 T AR S, h 445 N i B
SYRNERT — TR O RS, JFES A
) N 1 U R RS A A% g B R X A
1Eo Geitarbr LAk SR8 15 IR 5 700~1200ms B
Vi) 7 114 - 357 g WV Sk ) et i b, AT SR (B —
W, BN, B A RIS DU A ), 2l ER (ZE N
F3/C3/P3; "Wi4k: FZ/CZ/PZ; £iflll: F4/C4/P4)FlIX
B (HTHB . F3/FZ/F4; 3. C3/CZ/C4; Ja b :
P3/PZ/P4)I1) — A Z 5 4 W 5 J7 22 53 B o % 15 4 )
) N 3 BT A B i R O] AT O 22 4 M
FOH, AR FRON R, F(3,57)=3.21, p<0.05. &
Mi, Z &\ LECRA Bonferroni /¥, VLT [R])4EHE
T, AT R E SRR, RRE 4
N7l SN A = B a7 N s L1 I
p=0.069<0.1, IeAh, FFFnF2K 0 28 AR W2,
F(6,114)=3.26, p<0.01. fAi BN S0 Hr R W, FEZ2F
B, 09 FERON A B E, F(3,57)=1.96, p>0.05;
TEHZRR AT Bk, AR BN W, k.
F(3,57)=3.41, p<0.05; 47 } ¥k : F(3,57)=4.78,
p<0.01. ZHEH LERM, ALk, ANl
SRAF5 v PR AR ) I8 RS ik 2 K T 56 I 4], p<0.001

W UL ESEi s A 2 AL, S e ) A
—/a) ) PN 3 FORE N A A A T B B n
TR T A A5 R A B i R S0 HL I R R T AR
— )] N AR A B FL RNy, LA SRR T oA 4%
AN R B, EHE—2E 0, RATTEEECGE
— A PN 2 SRR T R R I A SR A N i A
AR, DLW e L a4 & ) SR i S5 R Y ik
BT
32 HAEH®AIEZAIKRERP EEER

ME 3 ATLLE R, XA S, 40
BAKR DT E R T —AS RN ; B = A AR %
RN TE RN ASFEAE 2200, T 565 DU ) 175 2 1) JE 48800 A
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34

Sek

K2 Hak Qo M) S e )i R i BRSO o O AR E A R AR NS TS T AR o s, 04~
PR D B35 A i P 2R

PR b B I KT A A% A o 1 A AR i A R Y
ERNIT A T RZ) 600ms, 1#4% 500ms 2% H K,
Iz 53 AR R Sk B XA 565 DO ig & 1 E L K
AT IET 550ms, 7E 700~1200ms fix W 2, 7EH )5
U R R

it o3 LA BT AR JS 700~1200ms B
[i) B ) 1 47 00 et 1 SR ) et A8 b, R AT AR (B — )
W, SR, B AR, B S RO D ) R,
BRI X ) = 2R R 5 2550 BT . BT
%, —HS% T, 55— 2 HE A
AWFSERY ERP SO EH AT LIES], U4 AR

SN, DA IO ) R i R A5 ) R i
TRAF5 2 Wi L A5 14 2 591 2 B S A 3K — sk [R) 7 PN o
Tr 25 W s R, A0 B0 8%, F(4,76) =
76.74, p<0.001., ZH KRN, "JNHHR (M=
0.15pv, SE=0.33)4r 5 F15E — A4 KL A (M=
1.67uv, SE=0.46), % _AIAIKRHH (M=1.63pv,
SE=0.36) , f =MJAIRAA (M=1.71pv, SE=0.38)
I A AR AL (M=6.33uv, SE=0.39) 257 &
F, ps<0.05. MbAh, SE0a)A)R 1 FEF A TE AN
PR 0 2 R T A = A A R B, ps<0.001, Al
BN A 22 O i 2 SRR M 38 BAE A 3

* AIEL 3 Hha] LU BRI A R I IE IR Z BT — A, X5 DUE R BFSE — 3 (Kerkhofs, Vonk, Schriefers, & Chwilla, 2007;
Bogels, Schriefers, Vonk, Chwilla, & Kerkhofs, 2010; Van & Kutas, 1991), {HJ2&, BIAERAIE R XA 503 B s e T WA Tad f2 . AR
WEFEH, AR AT A& B B0k R B S TR = A0S R A BN, (BT I R 5 i B A T D R R AT K 4 TE AR X TR = A OE),

PR A AT SE A 23 BT I 97 50
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200 400 600 800 1000 1200 1400 . )
2.5 — AR
— AR
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7.5

3 (20 )T 5 4 4 5 ) S A o Iy L5 48 ) B — ) A DA 0 S R A% ) SR G SR T
UEAE R o M s, R0 P R O A ) AR 300 545 4 I R S800

F(8, 152)=4.33, p<0.001. & BN 4R H, 7542
EER, F(4,76)=57.54, p<0.001, 1k, F(4,76) =63.68,
p<0.001 FlIf52FER, F(4,76) =68.40, p<0.001, 14
FRN I, P E AR R, K
BUNLT 2 Ay A AE Sk B2 45 A X3 A, SRR IX I
B HAE ] W3, F(4,76) =4.61, p<0.05. f& 2%
Iy EH, FERTHS, F(4,76) =20.16, p<0.001, 3,
F(4,76) =62.09, p<0.001 FlJ5 %, F(4,76) =48.57,
p<0.001, ZFM)FERN I B3 . LHE LRV, 1
HIEB AR ER, AN AR A A AR 2 R B,
ps<0.05, Jf H. 2 PU/a) a) A 341 5175 & 0 i Fi 30 Ok s
BERTFHAMA A ARDA, ps<0.001; 1EJ55B, 4
P 321 A5 A =) R DO ) ) R B 2% S
Pp<0.05, [m] A &% U /) 4] A 0 AL 175 i Fl A0 U8 G ok
FHRT HA A AR I H, ps<0.001.
WAL E 3, 454 DL it 4 HT T A,

T A A AR i RS DA ) R i s R
) B0 FEL O FETE A L IR A AEAR K] . Ay ik
— S I A ) A A R i B R OE T Y
Pk, B — 4 0955 2 B LA R R T T 8RR Y
700-1200ms 7] % 17 327 5 R A il 2 5 A,
FFE&AFCGE—RIR, 38 AR M =A1K), FERA
X =R W T 2200, G5B, &
F RN A E, FQ38)<1., 2Bk RN B,
F(2,38)=5.53, p<0.01. R AR, Tk ilig i
FRT 28k, p<0.01, HoAfth st Huge 25 578 i 3% .
DX A2 AEO0, A N2 Bk 14 38 ELAE A B S AR AT IX
B A2 HAE Y OR W, F(2,38)=2.40, p>0.05;
F(4,76)=1.90, p>0.05; F(4,76)=1.61, p>0.05.
32 AE@AMLtSHAKRERP BELER
ME 4 FTRLER], T 40 f-B 5 44 K 5 )
WE T —A IR, P& IFGE A, g R
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HEEE 9 A
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SRR, RELFEHamSHEHaML, ik
R IE RN PR T K o TR R L 4 F-B 5 4 )
AP K AE R A [ SRR 255, Geit ot R
B ST, L 100ms y— i 6] g5 13015 HOF
ﬂ&%,%%mlsAﬁ%AﬁoEWM%mu
100ms Fif 5] 8 F1 S P iR AR D IR AR 5, DLARA,
SEBRANIX BV S B AR DTN L 0 3 R I [ B
H& I —RIITHE AT Z 0. G,
KA 53 HT 2 A5 A0 — 28 B 2 0 T Re M1, B
b U D AN % B2 B R 113k 2 3 AN
e

LI 100ms S —FA] 5 0 AR R S 1o el
Wang 1 PR, RN, HE4nRA-L5 440
KiF KRB IEIAE 500~800ms 33 7] 7 171 3% i 77
TEREES . M X — i 00 Y0 R

VeS|, DLAAE, ~FERFNIX B N H s B kAT

%ﬁ%%,%#fﬂﬁﬂ%,ﬂu%%mlp<
0.001, EF AR LPNE (M=5.29uv, SE=0.63)
WERTHSF%A (M=3.72pv, SE=0.51), kK E
N 3, F(2,38) =12.20, p<0.001, £ AW,
Zo B BRI IR (M=3.72, SE=0.50) W & /N T 4k
(M=5.25uv, SE=0.68) Flf5FEk (M=4.54pv, SE=
0.53), X3 ERN A 3, F(2,38)<1. ZAFFIREER,
F(2,38) <1, &MAIXH, F(2,38)=1.05, p>0.05 (Y32
HAEARRE 54N, fE—Lerf )% O (ns 1 fimR)
TR R TR M 2 BRI X 38 A R0 o Ko s R [ s ] 7
4 24 Bk AT X3 RN AT i — 2 B et o &
P, FERXLERT R O, — SR B A2k BRI R
FNTF IR BR, T EB U 0 N T R
Ji 0 DX A 2 SR AR
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x1 IERAMELERARNEBELEENERESTER.

WA () AfE (1,19) Fok 2.38) bCg @.38)
0~100 F<l pF :01.168124 pF :=o§6923:’L
100~200 F<l : =:0%3331 : =:o§65129
200~300 F<1 F=1.28 ';::5,1533
300~400 F=1.03 F=3.04 ';::cf.ldgg
400~500 F=2.50 F<l 523705(?
500~600 F'): o : oo Fel
600~700 E Z o008 E Zove F=147
700~800 '; Tones '; o : o0s8
800~900 F=1.962 E z 5%33 '; Z 3.%53
900~1000 Aintyvas 02 0,600 b= 0.000
1000~1100 F=254 ;: ::06.(',%43 ';ié.%gg
1100~1200 F<l F=2.66 : =:o§6212
1200~1300 F=185 F=120 szz(f.'(?lz;
1300~1400 F=3.04 F<l1 : 000t
1400~1500 F:: ::o?(')é% F<1 pF ::0?6%12

TE: TR HT R At (] 67 O rp, SURAF RS PEAIEER | KBRS AR, PRIAR AR RS

4 i

AR ARG HEE T HH LAl Ak
UL R e A OR B A T T AR A H AR K
MOV o AR R, TUE R4 IR AL
LIRS E R T — A IERN, I H A F4m Ak
) R R TE SO TE PR R T R E 4
) RS A A AT R W IE % . L 4a ) A )
RN FAH R IERN, XN TR A,
PR IR S A) N A TR AL (Li & Yang, 2009;
Steinhauer et al., 1999) 5 & i IERUN 3 & 2540,
WEFAT TR CRf 2 S CPS. 7 46 /h) Rl 75 4 )R 5
&P TE P 5 LLFE SCHik (Friedman et al., 1975; Van &
Kutas, 1991) Ri& M AR T LI P3 1E15 K 544
P B IESE T AR R, PR R e S PR ILAE, f
B YN TR MR B R CPS RS2 H T AL
ERRE, FESk KA B )RR sSOR I IR T AN
A2, M-EFARRIFLEN P3 AP LW
KT 15 4R AN A B35 & 1) P3,

M4 O A B IR 45 B AL A 45 S AT F1, CPS
1 P3 HHE BAE L AL, T ELARSE AU H e Th
SAARIEDE, TETRM T IR R . (HE et
T FIRE i AEAEA AN R T 5, P35 CPS A L,
FR G ] S, PR SR, I HOJT 4h v AR 19 B R
(GnE 3 poR), XA FRATARMER: E AT K W] —Fh
i RN o 351, HIE S5 &R CPS 5Bk 15
RFERE CPS AHLL, FFaR R B4, w4k
(Steinhauer & Friederici, 2001); AN 24 FE
W BE S B RS A B P3 AR A X RE Y 22 G
(Fischler, 1985; McCallum et al., 1984), H.¥X, P3 i
SNBSS T T A R AR, IR R B
AT AR BEE Y AR RE; CPS WHER A7) 7 o & 4 4]
TR R 5 A o R, P3 e e m) vk 2 R # A
FSEREE T IT RIS A, 1 CPS L B T #EY)
77 (prosodic phrasing). fixJ&, A WF5¢ % M (Friedman
et al., 1975), HIHEHENTE (E 01T C 2820 L5
MR JF HAESCs s FErh B 20, A A ])Ek o 21 )
FHERBR 25 & P, A K CPS W5 %
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B, AR a1 B AR ) A S B R P R 2 R,
AR 30 LB AN FEi% & CPS (Knosche et al., 2005;
Strelnikov, Vorobyev, Chernigovskaya, & Medvedev,
2006). FAgihud, HAIRLEREDS 78535 EF A D) o>
BRIM B A 22175 & CPS, T i e HU B 2]
— SRR E ROLAS R, Mk P3, ARERE
BN BIFZR o 25 E ] UL, P3 Al CPS & W AAS [l 4 i
(R FEL B A3, FEEA TSR] . T I FRATTH 255 LA
TERBFFE, 23 BliFie 58 P3 Fl CPS 3X W i H
4.1 P3

AR — DA RIS, TS 4 F-L 5 4
RIARERGE K T P3, A AE 46 ) N R A ) AR AN 25
PR X— RO . X R, P3 HA TR H B &
SN B 8B T OUE R AR A SE L, SR
TR TR TG o A 4 /m) NI 4% > ) R o 3R ]
—DASEREF IO ZE L, (HHAURRA A Y 25
W, Wr B FE RS A N, IR L T
SE LAY JE — AP AR e R KRB S, AR A
P3. —SURFSEIE i b 5 5 A) A bR a) AR [R] 25 )
PR, BT B Rk P3 LIS, Hird)
RO AR R 2 & X — Bk R AL LY (Bornkessel,
Schlesewsky, & Friederici, 2003; Cowles, Kluender,
Kutas, & Polinsky, 2007). fiff 55 &\ AiX Al GE & T
e Sk T SRR AN T A

XF TR R (4 M) R FIER FE K P3RS IR,
Verleger (1988) 42 i ) 5t 2 1k (context closure)
R UL REAE AR Sf 3T LU RS o Ak Ay a7 Ak B vy 2
SR AR, B T X SN 2 9 B — A R A T
FCRE VAR, b 230 1% 22 5 B RO & i — A =
SCRRTE 5, [ I X o 2 2 1k 3 S 7 5% 1 il g A 7
W, — H i BB LEREAS 2L 1| (close)iX 575 5 1) HIl L
s P3. PRI, P32 — R i s 5t 2 b i R Y
HLAEFRAEAR . 8 7 2 — s BESS ML R . TR
& B AR, Bl A BRI TS E) sl 2 Y A —
A, IPR X e S — A, [
T E TR, A B R iR —
AET B, POk S kX —F BRITIRE &
P3. [AlRE, XTS5 a) G S H bR b A B
it SR B A R o B i O R A 26k
T, AN S B S 5 B B, DA AR
WK T P3,

L O 4 LS R K P3OH]
H, LE4RARIFEN P3RS ER TR S44,

XA RS T A AR TR S ek, A
TEZRET, P E T 22O E R B R
B, BIME B2 RER, P3 PR . XA
IR A ad, M4 Verleger B9 15 SRR UL, D]
A TR MBI P3 IR A —
LR ZR SR N T T AT 8% T AEARE
e, SLEAT 55 EOR WA BT R, JFTEIT SE R
WG SRR AE TS5 o T E A T RS
a7 W2 E T, RIRgalH A 20
INFN GRS e fm T EF gmrh iy, P
PSEHAT 55, XA R ECL A A XS T E 4 A
KT PR TR P33 PR i BEAR 2 3 T TS 48]
ML H 4] R R ZE R, RIABF T o E
S P300 PR AARAS R o gk — 2P By pF 5T LAl
1f R HO R), AEZ A2 sOn e B2 A [m] (4 44
(AT AFAS [R] B S B b b ik — 20 B 28 e IRl . 5 b,
T YA ML F A ) i T R AN, R TR
BT (W) — 3 I [RIAF AR 22 51, | e, il mT g
S MBI P3 IR R . A5 ST
PLAE R — 2% 8 N LAAS [) Y 380 5 1Y) 35 A () A8 52 56 44
BEEZ KX P3 52, f&Ja, o A KA
ARG RN ARG, X P3 Sk A A
FELEARMIAL — ELCA IR 2510, AR 1S
o)L ) — BRI, I TE A2 R B R
BFERTAFER,
4.2 CPS

AWFFRY S T CPS W & A5 FA47 K CPS
MIBIFFE, EEEHEE T )1 NI i A T 1 A
FEH B BRI E R AR AR (L &
Yang, 2009; Pannekamp et al., 2005; Steinhauer et al.,
1999; Steinhauer & Friederici, 2001), & LU & BH
23X 9 2 10 AN RE A5 X — Il R g o R — 2
WFFE i FH 18 s (Hruska, C., Alter, K., Steinhauer, K.,
& Steube, 2001; Kerkhofs et al., 2007; Toepel,
Pannekamp, & Alter, 2007)% %5 T #8830 5L T Y
()R, H X SEfF 5% i & CPS MR AL S 9K 2 Hix
TaF AR B AR A, AR R K R A)
TECH B ARSI R L E 4 )X 2
TR TR B, AR 1 PN AR ) AR R T T
LR AT LA & CPS, T BRI k8
W B EENE IS L CPS A LART AW 9T (Isel, Alter,
& Friederici, 2005; Pannekamp et al., 2005;
Steinhauer et al., 1999)3 B, CPS J Mt #) At 5 15 ) &
1k, MEEEHRD R, A5 NE— DKW,
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CPS i & S A RZEAITC K, 5 XA Bk #;
M DIREA DG o Fh— 30 L SR BE 5 i xo) /i T £ 2 A 2%
b, OHER AR S N A AT I TR 4515 & CPS,
R W 2 3 S 1 1 U 2H 2D 3 A I R
FITHt 2Pk CPS, 1 5 #ARITH K/NTE K .

BEAh, T YA R A AR A CPS AN
BT Ab A7 A S e, R I TR) R AT R B A 22
o B ARTA C CPS BYMFSE (Knosche et al., 2005;
Nan, Knosche, Zysset, & Friederici, 2008)& ¥, Wy
B F N TR — D E AR R, AL
X1 B 2R R RN, e T S i RN A
AR R POA AN Tk 72 . VRS Sl 5om Ty
ERP f8 45 CPS K i, B RiZE—Fh il T Z il
WA T PR 4% ERP BT . A AHIFSE Jo i ff
FE CPS 7838 [ e 1 WIREL A S 72, (H ] LA 22 12,
BN 1k e e 7 X il A A R AL, R
25 /) PN A 30 A v RN T TR A AE AN ] R
FERZE R CNE 1 FR), #iE% T IJLF5¢ 2R )
CPS. B2 Wr 35 2 andar i T2 /) vhooAS [\ 1) 8 Al 5
We? — B REAE, W 2 A/ S B i 2 O A il
SEHA] T, a3l AR AR R BB R S8 A% R I
T ABFEX RGBT, 44 RN % &K —1> CPS,
PRl Ry A2 A ) R BB 58 i N T2 AR R Y o SR
SEE A RIFAR AN . S — PRl BRI, WK e e
AR Ry R A ) A A DL AR, TEJN
Bl /) NI A )AL B, AT S i R TR
S B AR e e A, X% AT ] E = m T,
(7] B A0 o 2 o 1 RORE (B AR JS, LA SE B3 L
R B MRS . TEda m N — N AL, # AR
T BUX LN T, O H 2 kAR G i AE S A TR,
M= A T A R Y CPS.

i b, AW RGEHEE T W I T4 ) 2% AR
S BIAHIN Tak A K HAg e B IR R B8O o WIFSE A
B, CPS J& Wy X SL i fi AT WD 20 i i fL 3
b, T P3 WIS BT W 35 X6 e HE R BROT I &k .
FFRIRAL T FRATTXT CPS Hl P3 A< ot M 5% R 3R 1)
R, AR aEsE nT LI ICA, PCA FHiAR,
— 53 CPS A1 P3 A5 T WIREENE 153, I 53 il %)
N1 BRI SN Tad A, DLt — 2 R 3 n A )
FIARR Z AL LA S AT Z IR B 5E &R
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The Cognitive Processing of Prosodic Boundary and Its Related Brain Effect in Quatrain

LI Wei-Jun'; YANG Yu-Fang'

(Institute of Psychology, Chinese Academy of Sciences, Beijing 100101, China)

Abstract

Prosodic boundary, as an integral part of prosodic features in spoken language, is very important in
sentence and discourse comprehension. Recently, researchers have shown increasing interest in the neural
mechanism of prosodic boundary processing.

Numerous studies have found that CPS, a special ERP component reflecting the closure of phonological
phrase, could be induced by phonological phrase boundary embedded in a sentence. Also, researches have
demonstrated that intonational phrase boundary in the end of a sentence consistently elicited P3, which reflects
the operation of “syntactic closure” as well as the completeness of language unit. The present study aims to
investigate the cognitive processing of intonational phrase boundary embedded in discourse and its related brain
effect using ERP.

To explore the processing of intonational phrase boundary in discourse, quatrain was used, which is
composed of four sentences and five or seven characters in each sentence. Twenty (10 males) healthy
undergraduates participated in the experiment. The participants were told to listen carefully to each poem, and
complete a word discrimination task. Specifically, if the word "Space" was presented, they were asked to press
the spacebar to continue. If other words were presented, they were required to press the "F" or "J" key to indicate
whether the word appeared in the poem they had just heard. The EEG was recorded from 64 scalp channels
using electrodes mounted in an elastic cap. Boundary-related ERPs were calculated for a 1500 ms epoch
including a 200 ms pre-boundary syllable baseline.

It was found that the three intonational phrase boundaries embedded in the quatrain elicited CPS
respectively, with no differences in time course, amplitude and scalp distribution, indicating that prosodic
boundary processing was not influenced by its position in discourse. Moreover, the final sentence of both
five-character-quatrain and seven-character-quatrain evoked the P3 effect, with the amplitude elicited by the
former one lower than that of the later one, but no differences in scalp distribution and onset latency.

The present study suggests that boundaries conveying both the closure of preceding information and the
prediction of upcoming information will induce CPS, while boundaries reflecting only the closure of preceding
information will elicit P3. The nature and characteristics of these two components were also discussed in the
present study.

Key words prosodic boundary; P3; closure positive shift



