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Introduction

o XEARDEMKIIMERDEFEIFTTIHRESLLY,

a) The dog bit the man. _ B

b) The man bit the dog. LB LEKIGHRETIEE

e (@ D)DXDEKRDENIMEIE). DEYELDEE-ONBENDIERE
[Z&Ds

SEIRICE S TXIBENRET S (= #REEFHR)

o ERDEE-ADFHREXBEDFEHRZIME T H_LETXEMRELT
ELWMERMNFLND,



Introduction

SEIEIC &Y ELLV K BEE MDA ELIELEXRETOMR
HABECHD.

HEEDH)

The horse raced past the barn fell.

1I

The horse raced past the barn yesterday.

BAZEDHI)
BENFEICKEBERNENELEBLOVEXEZRE -,

II (Kamide & Mitchell, 1999)

BENFEICRZETIENELEBLLWVEXEERE ST,




Introduction

¢« TR XBEDREEIXZERT AT RTHDEZRT-ELTH
SITHNHDM?

= BARIDERMEER 2RV EFTT N TOREAZERICRETFT S
DIEAARE(RE, AFHETED).

* e.g., It was the banker that praised the barber that alienated
his wife that climbed the mountain.

= ERRICIEZ TSI FHZz B R AHE (incremental processing)L
Eh LA -EEEHTLDS,



Incremental processing (&2 A AL IE)

« 55L& ZE (=Listening) TILEFfHE L. & & E(=Reading) TI&
ZERIEICBWLWTEREIFHRZEBIHICEZLONS

= ZO2L T

ITEADIFIMRZIERLIET S5 ETABDRONT:

cognitive resourcez={E> TG X T HIENTES,

:>%|=|n|:|

&8 DIEICES>THIFIEH LD SNIEARBDE

ALEDRFHRESTAD.




KE
o NFEALDREELEL TR —FRILERERTE., £
NIRRT S,
« FOEMSIZCEWLWTUEARMNIEIS,

I

T

>t~ ERILHZHRMWLEDER RN R THSD,

The horse raced past the barn fell.



One example (English)

The horse raced past the barn %
| | |

NP (animate) b (papst) PP
VP
Z

n
agent In cladse

Verb (past)




‘ One example (English)

- mHE
The horse [ raced  pastthe barn
NP (animate) Verb (past PP Verb (past)
‘ participle) ‘
agent in MC \_/ Main ol
alin clause
| T
patient in RC BE (% &

“(which was) raced past the barn”



Another example (Japanese)

S

E.Q. /\

NP VP

OLS  TIE MATLE- o

NP Vv

wine drinking



Another example (Japanese)

Eg. OLAY D142  BATLS ESHIV/ 2"
Office lady-NOM wine-ACC drinking businessman
S

S /\

NP VP
/\ oL /‘\\
NP VP )

oL /\ NP
/\ ?
NP V
S

wine drinking N;

/\ businessman
e VP
NP V

|
wine drinking




Another example (Japanese)

Eg. OLAY T14>F BtATLVE ESHAIXT "
Office lady-NOM wine-ACC drinking businessman
S

NP VP

oL /

DA EBRATOBDIFOLTIEALT |
ERATUIEDT= ]




Incremental processing

o SRFEHMANFRMICNEINSRYBERIEDEVDIITFELLELY,

e FTHIDLIIIXDEEBRICEVLVTEANZHGNDIZLTDX
% Garden-path3 EFE AL,

« Garden-pathX[ZH(+HMNIZEREH (X AN E BB HREFRMIZMIELTLY
HEDFHTH B,

v

4 h
Q1. SOESHEXITHEVTE D ESITHRMLELTHNEDH 2

Q2. EQFILGEEFHRNEDAMIEEZEZALDMN?

- /




2DOMNEZRA

1) Serial syntax-driven models
> —EII—DOOXEELITREIT S
> FIMEBREBOLIATEZEETS

Garden-path model (Frazier, 1987)

2) Parallel interactive models
> —EICEHROXEEZTRTT S
> RRGEBMDFZEICKYDTNRES,

Constraint-based models (MacDonald, Pearlmutter, &
Seidenberg, 1994)



Garden-path model

> BIRETEREFEORFOFEHRZEALMERFRICEI OTXEEINR
ENnbd, BEFRMIZIEZDODRANIZHES,

1) Minimal attachment
- FILWEEARRLO VT IVGEEZESSIICHEESNS,

e.g., The student forgot the solution was in the back of the book.

= RAAZEEEMELLTRRT SANEXIVIBEMIZO T IL

2) Late closure

- BEMNLGEHSIARIFDSES. HTLOETIEIZAEL-qaTIEEL, B
FEAIELTLVA(i.e., late)AIIZ 1I¢<ﬁrh?’%)

e.g., John said he would leave yesterday.

P e

= BITRFOT-FERMZEIRENS(i.e., fixed-choice model)



& TN DIFIRITENT(FE2ERRET) ivnd,

<E1ExFE>

IR

5

2l

Garden-path model

CDETIVIZEDF1E

EELRNILOER) (B

<SH2ExkE>

IE R

B

ﬁj\

—

[ ERAMEZ S (Plausibility) O XAREHRZEE DEEITENTEND, }




Constraint-based models

c BALEEBHMOALLT IIEEBBFEREST HoWDHIFHRAENEIZHIFE
(Constraint) ELT/ERAL . AIEELEEIRD P TRELZDHIRISE S LT-f#
RAEREIND,

EE%'/&)I/ <> %D*E,‘]ﬁ'&'lﬁi
DIEH
7

DETILIZEDF1E

HaaTEHR

[ HoHIFWMAERICH RIS EEEZD :




Lo

AR

BEELANILVDOERR. HICHEEDEBGEOFOEE=LANILOHMEFESRN 9
WICEEZE5Z5H5M7?
- Garden-path model => B Z70

- Constraint-based models => 5z 5%

B {A45)
“The young athlete realized her exercises one day might make her a world-

class sprinter.” (Pickering et al., 2000)

FOXENIET BEEIZEFrealize AN X DEERE (HIEHMEED AR
S IFOEWLSTERIENRIZFEHLNEZMNESIM ?

« BEOMRBERIEIZHINTNS,



Garden-path model D H7R—

Mitchell (1987) S5 =E&

o REDEIRRMNBEIRRAMNEINELIBEHRMEIFIZELNLEIMNED
MERE,

After the child had sneezed the doctor | prescribed a course of
Injections.

e ‘the doctor’ [ZHE WL\ THEAEFB D IEMA G HT= = the doctor’ HY
sneezeMEIEBBIEESLLVIEST-ERE1To1=,

o BEDENGNLENFE THANBEENF THAMNELDFHRIFEARS
Na. DEYEB=LANILOMEBRRITDATIZEHLNGUEREHR.



Garden-path model D4 7R —

Ferreira & Henderson (1990): 5 E&

o X DEIFIENZUEIZE(Wish)EE B O EIFENSUVE]
&l (forgot)’&ttﬁxb OLI-RE=ER OEIFIFHRMNENRICED
NEMEIMHAE

a) He wished Pam needed a ride with him.

b) He forgot Pam needed a ride with him.

= (B (b)LEEDRIFHEREIEBFEAL, needed TRIBREE (F—
TUINZAMR) NRELNT=,

= BELANILOHFEEFERIIDSHTIFEHONLEELESR




Constraint-based models® H1H—k

Altmann & Steedman (1988): 5 & EE&&

> 3—7vbX
1a) The burglar blew open the safe with the new lock. - % SREEER
1b) The burglar blew open the safe with the dynamite. - BjZAE1{E R

o BEXEHEAEBHNFENDS. (1a)ITBESMIINEBERFmIIIND,
e LAOLUTOEATXIRDETIX(L)DAMNAb)KYELMEREZ o1,
> o173 AR

e.g., A burglar broke into a bank carrying some dynamite. He planned to blow
open a safe. Once inside he saw that there was a safe with a new lock and a safe

with an old lock.

= XARFHRNXBES IS EEE X -0 TGP modelZ REEY 5 &



Constraint-based models® 71—

Spivey, Tanenhaus, Eberhard, & Sedivy (2002): Visual World Paradigm

in the box” 75‘53"?.'*5*(B—"f“E’]Lmodlflerb\IEL,L\)
A NERI-FER
1.0
A E |B. nambiguous
E._ "
+ v + E% 04_‘ \
Sz |

T

tio

e
o

Fixa

~ @ A=

I I Referent 2 Referent 3&1 Referents

.

> YACHKZDHAIESEIEZIELL I modifierDfEIFRE{To1=(HIZVDEDDE S (L
Garden-pathh 2 E1=)

> Visual context ((&RIBIZE>TERALNDIXAR) BNATAUDERICEELXE
Z1=0) TCB modelszHR—r3 B AR

=
<




—DDNETILOZEEE

+ BEOHMRBRZRLE. FEREBRDFHRAEFICEHODNLINED
THRREFIZH2SNTNDS

g Ehhiy N[ &> A
Ferreira & Henderson, 1990 Clifton et al., 1984
Mitchell, 1987 Garnsey et al., 1994
Pickering et al., 2000 TStOWG ﬁt ?'-’|1%%193
o rueswell et al.,
Pickering & Traxler, 2003 Staub, 2007

Van Gompel & Pickering, 2001
\_ P J VARN J

« [ A 2

= XAREGEHELIS DOIERIZGP model DE2MIBEEE TEHLNT-(DFEY
BAAES T EXETEHIEETE, SS5LEREA S THRER O
B%4->TGP modelzEEIZREET H&IFEELLY,

= Ff=. CB modelslZEALBMET RN TEELISEE>TLSN, EFEE
DEBRNE DIEEZETINGERMMIEFTRIIII TONT ELEHELLY,



BE DR D ERE R

e.g., “The young athlete realized her exercises one day might
make her a world-class sprinter.”

= SETREBFADERDAZFARVICEITHNEZR TV

= HRAZRITRoERRTEDSOGLENTHOHNTODIONR TV
LY,

= CCTEFERADFRHRNEHRHBICLEEZNLIDOTHNIL., EFEZEFE
W =EF R TIRIZEMNELIMIELSFRICEEEZEZHIET,



HZ7a+EX

® SETORARICKYADNXZEFT D8, BRI TR -1FHRZE
MIBLTWDIZF TG, TDIREHZETICRIZED KS73EEA.
MIBEN RN FRIZLTLSZEA LM TINVS,

® _NET. FRICEAIT HAMEBERIIEIZ, 1) IXEETHAI, 2) Visual
World Paradigm|Z& 4 FHIFIRREKEE), T L T)imAIZH 1THER
BIEEETAIIZE>TEHLMN SN TET-=,




FRTOERDEH 1
BFEDEED T
> Delong, Urbach, & Kutas (2005)

e.g, The day was breezy so the boy went outside to fly...

- TR IT LS4 ERA] ‘an airplane’ ZEIULN-BFIZIEFREY O B
i ‘a kite’ ZRAVN=BFEIT E A o= &It (N400) M ERRIEI N T=,

- BEGZEIZZOMBEN LA TIIG{EAZEVL - A TEASHh
T=

— ClozeT AMZ&AFRIFEZEENAOOD K TE AR EEFHI L 1= B 7 &
HMEFHIFIELIFEENIOR G [T RENST-. ),

L= E DG EEFTADFERIIA TR EETVan Berkum et al. (2005).
ARA2EET Wicha et al. (2004)IZ&>THESNTILNS,




FRTOEXDEIEH 2
A EDERIIFERICES T
Altmann and Kamide (1999): Visual World Paradigm3§&

eat ...
“When the boy will { mMove

T—F e RI-HER(RE) DA LO—R

1.0
T T
.8 ] E lllllllllll
8 2 ©
£ 5
T4 g E
= &
S e
8 5
A
Q
£ 4 PR SNCttee pe atod shatets
E N ™ G Tt Pt
P Y . usch oo —8—eal cake
- - move cake
A =C—aal othar
.

== maove othar

1000 1200 1400 1600 1B00
Time from Verb Onset

0 200 400 600 aoo



EitherlZ&k borl Z#e< 5 ¥Rk ) F Bl
> Staub & Clifton (2006)

a) Either Linda bought the red car or her husband leased the green one.

b) Linda bought the red car or her husband leased the green one.

= (@)D AN R TR or[Z#t< % 57 F] (her husband) (28
[T 55EA BN E N1,

(b)D I TIE, HEERERlorD R AFA A DF L IEMBIEZIREA T S
EICKHUNERENRoNT=A, (a)TIXRLNGEI 1=,

NIZE-TEHEASFHeitherMHo1-5FE . orx RI-BF R TZDE
ICXEIDFEMIEHRBENKLSILET E'lbf’;&b‘*)h\ﬁf:o




TR OERADEIEH 4

RROEKRMIFHRICLSTHE
Altmann and Kamide (2007)

“The man will drink ...

has drunk ...”

DT SRECTYHLSIENDE—LER-FER

Table 1

Experiment 1. Proportion of trials on which the eyes were fixating the wine glass or the beer in the future and past tense conditions
Ohbject: Beer Wine glass

Condition: will drink has drunk will drink has drunk
At onset of “willlhas A6 A3 A0 A1

At onset of ‘the winelbeer' 32 > 2 A6 < 25




FRIMTOEXDESEH 5

BEEMERICESF A
Ito & Speer (2008)

“First, hang the green drum”
“Now, hang the BLUE drum”

Fixation proportion to the target object cell

Time from noun onset (ms)

Contrastive focus cue (L+H*)IZ&k>TAR—

TICADFERMMREENT-,




TR 7O XDESH] 6

Y | R
Kamide, Altmann, & Haywood (2003)

5y o

| A :

2) rb:»rhlsz‘rz;l:;?éb’ﬁl:j @ % )
i

VANY {—ﬁ‘_éﬁlsio

|
b) 714hbxh§§£§ébﬁl:§

e

M,

m———rrrrrrr e

= (a)DI%&IZ](dative case) D& TIF. = . ol
(b)D &% I(accusative case)D & % | = amirger usative)
[CHEARTNN—H—%ZL{RT-, pg B “ — -
5 -
1; tress-nom tormer-dat merril burg { bring




FRIZEMRTHLET

e TNEXZITE =R TZDEEADIRIHABNEIZE
NAENHNBIEMTED,

o BIRHIMIBNEREDISIZEETVANGFMIZTHAETS
CEMTED,

o TRIIDWMEIZLY., FRISNI=EEG)-HEEELE. TDERERIC
FNODEREZITEST=-FOULIEAFTTOREFZRMEIZDLNT
Eﬂrﬁh\l:fd:’)-té—f:o

FRlZTCUEIR T E T S LOEIENEET )L
M12M8(Hale, 2001; Levy, 2007),




AZEESATEXXNEBET)L

Surprisal theory (Hale, 2001; Levy, 2007)

c W _ EFTTTFRINIBROERLW T2 (TSR DZTDE@BROER
D Z= (= surprisal) WWMLIE & i L LEFIT B,

<E%> Surprisal = —log(Pr(w, ,|w; ,1))
« INIEDFEY  log(Pr(wy ,-4)) — log(Pr(w, ,)) &RBIC,
t t
FRDEERS | | EROEESF

= Wn-1[2EWTHAHARHODBEIREERNSL, ZLT

ZDIERMNERRIZIRN=FF(ZIXSurprisal DE(X0

(2<% %,

= F[TWn-1ZEWTHLHFHmDFEREINMES, LHL
WnTIRNT=1FE . Surprisal DIEIEKELHS,

curmerprely garder - pathing

1.
|_| 0150888 e 41303
i 1]

=2 o norsE e =" == =2 o

(Hale, 2001)



Summary

o ANIHRMICEEFHRZNEITLETEROIRIEZITOTLDA. £
NEXITEBIRMEICLDRATDIRINELS,

& XALIBET )UIZIEserial syntax-driven® Garden-path model &parallel
interactive® Constraint-based models&E L\ =D D BN =EZ AL H B,

¢ COZONETILDEBIFEBZLANILDIERNVIDITIZZEL 5 Z 5H
EMNMZH B,

¢ SETOMRBRIEIZANSNTNDD, TOEAD—DITEEDHART
[T RELHO>TLDEETIF L, EDRICHEGEICHITH0ET O+ RX%H
ELTW=CELEITOND,

o PRITORREZRACLETCHERNZDELZR--EUWV-ERTOT7OER%E
RAZENTE, HIRNIEDORERRIZEMNS,

o FPRHISNI-FEA-BEDHRICH>TUNEERMNRFELSILTHFRTAE
RZEEDO-XNBETIILAIGEFRIESN . XEEICET5FRTOEAD
REIDREICALHIGE>TE =,
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(1995). Integration of visual and linguistic information in spoken language
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£ D19955F [CSciencel“H{E SN I=sm X ZHH . (1) IR DHARETHE O
TULVA3C"Put the apple on the towel in the box" A @ ENIEEE#Z 5=
DMERNIBOEH S NBERBAL., 2) HRESN TULSERBERENGE
Constraint-based models% X L . Garden-path modelx &R EET 5 &12% 5
DM ERBAL TIZE0Y,



