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G FhIAURA, 2. BXBNG I T RATMRBATZH S EHALSBELAG—HETAL. KX
E . R BN I TR M AT IUAF @#ATT oAk OARAET . LEETFHLER
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EERAMG; KBER R A T RS AR L

B842
, attackedg,p disliked the editor.
(la) “reporter”
(Ye & Zhou, 2009) (The reporter disliked the editor),
R (the reporter attacked the senator),
, (1b)
, “reporter” (The reporter
, disliked the editor), (the
s senator attacked the reporter),
(Miller & Chomsky, 1963) , s
(1 2) (Staub, 2010; Adani,
(1) 1la Subject relative clause (SRC): van der Lely, Forgiarini, & Guasti, 2010; Gordon,
The reportersjer Whoga, attacked the Hendrick, & Johnson, 2004) ,
senator disliked the editor. s ,
1b  Object relative clause (ORC):
The reportersyjer who the senator
© 2011-12-14
* (11BYY039)
, E-mail: chenbg@bnu.edu.cn (ERPs) (fMRI)



982

20

1 E. EXFMNEINIAXFRERA A
IEHE

11 £, EXAMNAMIAHFRERE: KEK
AR EE S SiE A E iR

(Lau,

Stroud, Plesch, & Phillips, 2006) Gibson, Desmet,
Grodner, Watson Ko (2005)

, (e.g., who

the senator attacked / who attacked the senator )

s

, Staub (2010)
(first fixation
duration) (gaze duration)

(go-past time)

(Svo)y”
(Schriefers & Friederici,
1995; Mak, Vonk, & Schriefers, 2002; Jackson &
Roberts, 2010) (Di Domenico & Di
Matteo, 2009) (Mak, Vonk, & Schriefers,
2008) (Papadopoulou & Clahsen, 2003)
(Carreiras & Clifton, 1999)

s

Hisao  Gibson (2003)
bl (

2)
2) 2a (SRC)  Gap
Filler
2b (ORC)
Gap Filler
, (
)
( ) ,
, Hisao  Gibson (2003)
, Chen, Ning, Bi ~ Dunlap
(2008)
,Lin  Garnsey (2011)
, Lin  Bever (2007)
s Hisao  Gibson (2003) s
, ( ),
Wu (2009)
s , Wu
, C ) (
)
(He
& Chen, submitted) ,
(Miyamoto & Michiko, 2003) (Kwon,
Polinsky, & Kluender, 2006) (Carriras,

Duifiabeitia, Vergara, Cryz-Pavia, & Laka, 2010)

12 £, EXZENAMIATHIRERLE: KEIL
EiEE GUAYIER



983

5

(Weighall & Altmann, 2011)

s

(Dittmar, Abbot-Smith,
Lieven, & Tomasello, 2008), R
(Hakansson & Hansson, 2000)

, Diessel = Tomasello (2005)
4
, Ozeki  Shirai (2009)
, 5 (0~4 )
(head-final) ,
, Lau (2006) -
(action-out) - (sentence-picture matching)
Brandt, Diessel
Tomasello (2008) 2~5
(38.25%),
(25.29%), ) 21.31%,
4.11%,

s

(Adani et al., 2010) Eisenberg (2002) “ -
2 3’\’6

s

Fragman, Goodluck Heggie
(2007)
(Specific Language Impairment)

s

Brandt, Kidd,

Lieven  Tomasello (2009)

H

> ( > the

car that we bought last year) s
3 2 3

13 £, EXRENAMIAXRIENLE: KBRK
RS F ORISR

(Specific language
impairment SLI)
(agrammatism)

s H

(Friedmann, 2008; Hestvik,
Schwartz, & Tornyova, 2010; Wiseheart, Altmann,
Park, & Lombardino, 2009)
Novogrodsky (2004)
(binary sentence-picture matching
task) (7~-11 )

Friedmann
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4~6 ) «“ (head-initial)” «
s , (clause-final)” s «
6 (head-final)” (clause-initial)”
’ ’ 2 . EXENAMIAFRIER S

’ 4 EJESES

, Friedmann

(2008) :
, Aydin (2007) ,
s (Traxler, Williams, Blozis, & Morris,
N 2005; Andrews, Birney, & Halford, 2006; Traxler,
s R 2007; Di Domenico & Di Matteo, 2009 )
Su,
Lee Chung (2007) , ,
(2010) )
Broca Wernicke (incremental strategies),
2l “ »
5 1 ce 3
(filler)” “ (gap)” , ’

(gap)” ¢ (filler)” e "
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, Andrews  (2006), Traxler (2007) Chen
(2008) ,
MacDonald  Christiansen (2002)

s s

(Reali & Christiansen,
2007; Wells, Christiansen, Race, Acheson, &
MacDonald, 2009) s ,

Mak
(2002)

(Traxler, Morris,

& Seely, 2002; Gennari & MacDonald, 2008),
(Traxler et al, 2002; Mak et al,
2000), (Jackson &

Roberts, 2010)

s

Gennari  (2008)

(3) a. The director that watched the movie

received a prize. (SRC-- )

b. The director that the movie pleased
received a prize. (ORC-- )

c. The movie that pleased the director
received a prize. (SRC-- )

d. The movie that the director watched
received a prize. (ORC-- )

, Gennari  (2008)
, ( a d),
, ( b),

3 F.EXRMNUMIAFRE IR

31 AEAGeER

(syntactic role theory)

(MacWhinney & Pléh, 1988)

s

“The reporter that attacked the

senator disliked the editor” s

s 5 s

“reporter”

s

“The reporter that the senator attacked disliked
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the editor” , “reporter”

2 bl

, “reporter” S S

b
b
> >
bl

(subject-extracted) ,

(“the reporter that
attacked the senator disliked the editor” & “the
reporter that the senator attacked disliked the

editor”), (object-extracted)

(“the senator disliked the editor that attacked
the reporter ” & “the senator disliked the editor that
the reporter attacked”)

R (O-SRC) ,
“editor”
(0-ORC),
“editor” s
(head-final) s

(Chen et al., 2008; Gibson & Wu, 2011; Hisao &
Gibson, 2003; Hsu & Chen, 2007)

32 “HEFIB-FHLIKMIEIE (filler - gap
dependency theory)

(gap)”,
(filler)” ,

(The reporter
filler that g attacked the senator disliked the editor),
“reporter”

( 2

(The reporter fjer that the senator

reporter\that),

attacked gap disliked the editor), “reporter”

( 5
reporter\that\the\senator\attacked),
3 (ﬁller)” 13 (gap)”
Gibson (1998) “ (locality
of syntactic dependencies)”
«“ (referents)” ,
3 (gap)75 “ (filler)”
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3.3 FMEFRREERIZ

>

(active-
filler strategy )” ,
( “that” 4‘wh0!7) S

(The reporter fjer that

gap attacked the senator disliked the editor),
(The reporter fjer that the senator attacked gqp disliked
the editor),
(reporter)” ,

113

“senator”

(Demiral, Schlesewsky, &
Bornkessel-Schlesewsky, 2008; Wang, Schlesewsky,
Bickel, & Bornkessel-Schlesewsky, 2009)

>

s (Traxler et al., 2005;
Gennari & MacDonald, 2008)

(constraints-based satisfactory

theory) , R

s

(Wells et al., 2009) s

s

3.4 ZIAREARMERIEL
(noun phrase

accessibility hierarchy NPAH)
Keenan  Comrie (1977)

50 ,

(subject) >

(indirect object) >

(direct object) >

(oblique object) >
(genitive object) > (object of
comparison) R

H

H

Reali  Christiansen(2007)
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( , 2010; Wu, 2009)

b

(Chen et al., 2008; Wu, 2009)

3.5 AT LIRS (similarity interference theory)

s s

, Gordon,
Hendrick  Levine (2002) 2~3
, Gordon,
Hendrick, Johnson Lee (2006)
(Gennari &

MacDonald, 2008; Jackson & Roberts, 2010; Mak,
Vonk, & Schriefers, 2006; Traxler et al., 2002,
2005)

5

( 3), , (  3b),

s

(clause-initial) “«o”

>

(topichoodness hypothesis)
(canonical order hypothesis )

(thematic-role assignment account)

5

>

4 E. EXFMNAMNT AR FRIERR AT
22 4 TR A

, ERP, fMRI

41 £, EXRNAMI AR HEE
HHLE: EF ERP R
ERPs (event-related potentials)

(EEG) ,
ERPs )
, Mecklinger, Schriefers,
Steinhauer  Friederici (1995) ERP
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) N400
P345 ,
(Fiebach,
Schlesewsky, & Friederici, 2001) )
( )
, P600 s
, Miiller, King  Kutas (1997) ERP
.0 (gap)”
ERPs

Ueno

b}

“ B (attacked)”
“%C  (reporter)”,

(reporter)” ,

Kwon, Kluender, Kutas

Garnsey (2008)

5

“HC

Polinsky (in press)

, (2010) ERPs ,

- (
, S-SRC) - (
, S-ORC)? ,
(VI/N1)
(V2/V2 N3/N3)
(N1/V1) ,
N400 “or
, (SN),
380ms 700ms, s
(N2/N2) ,
N400 ,

42 F. BEXEMNAMIAFAFRESEEIHEZ
EHH: EF IMRI IR

(ERPs) ,
(fMRI)
, Just,
Carpenter, Keller, Eddy  Thulborn (1996)
3
, (a<b<c),
(Wernicke’s area, Broca’s area)
s (Wernicke’s
area) (Broca’s area)
> a . (SSRO)
V1 NI N2 V2 N3
b. - (S-0R0Q)
N1 VI N2 V2 N3

* a. Active conjoined: The reporter attacked the senator

and admitted the error.

b. SRC: The reporter that attacked the senator admitted
the error.

c. ORC: The reporter that the senator attacked admitted
the error.
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s

(the dorsolateral prefrontal

cortex)
Fiebach (2001)
ERP s fMRI
, Caplan (2001)
(BOLD) , s
(BOLD) ,
, Caplan,
Stanczak ~ Waters (2008)
\ >
> , a ¢
(unconstrained condition)
(BOLD) s b d (constrained
condition)
(BOLD) >

5 WEMARE

4 a. Object-extracted unconstrained: The fireman who the

deputy called saved the sailor.

b. Object-extracted constrained: The thief who the
policeman arrested watched the driver.

c. Subject-extracted unconstrained: The fireman who
called the deputy saved the sailor.

d. Subject-extracted constrained: The policeman who
arrested the thief watched the driver.

51 F. EXRAMAMIAHIRMENL: ESH
SMAKMBESERBERAR?

>

, (Chen et al., 2008;
Hisao & Gibson, 2003) (Carriras et al.,
2010) (Miyamoto & Michiko, 2003)
(Kwon et al., 2006)

H

(Zhong, submitted; Lin & Garnsey, 2011;
Wu, 2009) , >

52 . BEXFMOMIAMHEHHEE: 5
B5EE
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113 £
> >
113 ” « ”
s
113 ELENTS ELEN TS
13
>
s
>
>
s
113 ” 113 )
113 £
3 2
13 £
113 29
>
s
5
s
113 2 ” « ”

(Wells et al., 2009)

>

(fluid mark theory)”

s

5.3

2010),

)

(Clahsen & Felser, 2006)

. EXRAOMIRAFRIRE: * R
R

]

s

5

(drop-pro)
»

(Lin & Garnsey,
) 2 LC(

s

>
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The Processing Asymmetry Effect of Subject/Object Relative Clause
and Its Neural Mechanism

HE Wen-Guang; CHEN Bao-Guo; CUI Peng
(School of psychology; Beijing Normal University; Beijing 100875, China)

Abstract: The processing asymmetry effect of Subject\object relative clauses is a phenomenon across many

languages. Studies have found two important factors contributing to this effect: cognitive resources and

syntactic structure. The present paper analyzed this phenomenon from the three following perspectives: 1)

its universality and particularity in Indo-European and non-Indo-European languages, revealed in the

language by adults, children, and aphasics; 2) different models of the processing asymmetry effect,

including the syntactic role theory, filler-gap dependency theory, active-filler strategy, noun phrases

accessibility hierarchy theory and similarity interference theory; 3) ERPs (event-related potentials)

components and brain activations. Finally, “fluid mark theory” based on our studies and others was

constructed to account for sentence processing, and future research directions about the issue were pointed

out.

Key words: subject relative clause; object relative clause; processing asymmetry effect



