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RIPRHZEICOELIRERDGELGOM ?
Empirical scienceEUTCOEBME

RROMTE - RAOIUE - R - RAEOZSMORSE

il

Language competence (E:BRE1H)
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ICIFEENRA (G IEFENIEOBITE ) O EZRIHGI)
PR S 38550 | OHRICEED 25 BT S

ABMERZRA T BIENG 8RS ICGL,. BRORAM
CRBRERZITAIFOK



XIBFARICGE L IRERD L RGTOM ?
Empirical science U COEBHIZE

RROMTE - RAOIUE - R - RAEOZSMORSE
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language performance (&
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XIBRHA TR \SN31ER

fTENIEIR
SEHISR (reading time)
BREKEE]) (eye movement)



XIBARRHIA THI VSN SIEIR

fTENIEIR
sedtiSRS) (reading time)
BREKEE]) (eye movement)

EREPFAIEE
EREQEENGI (event-related potential: ERP)
BeafiisB (magnetoencephalogram: MEG)



XIBARHIA THI VSN SIEIR

fTENIEIR
sedtiSRS) (reading time)
BREKEE]) (eye movement)

EREPFAIEE
EREQEENGI (event-related potential: ERP)
feifi¢E (magnetoencephalogram: MEG)

FIMEIR(ANEACLTINR (MITEIRE) )
Epenyiit S Hemi®i% (functional magnetic resonance
imaging)

WRIMRE D% (near infrared spectroscopy: NIRS)



XIBARHIA THI VSN SIEIR

fTENIEIR
SEHISR (reading time)
BREKEE]) (eye movement)

EREBFMIEE
EREEEG (event-related potential: ERP)



sedt B FE)RIE
(READING TIME
MEASUREMENT)
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BeN—RwXiE (self-paced reading task)
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a. EENCAZHFACHMNIC: - - (FTHIRM)
b. EENCAZWHSACESEIC: -+ (2—F b RM)
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H:z& (TECHNICAL TERM)
Spill-over effect & delayed effect

XEil  XEn2 Xah3 KE4  Kah5 XKan6  XanT
ANEEN/ NOBRLY/ /RER% / i/ =BR% / IFHIS /.
— Btk — 1 L ti—FL KRB

Spill-over effect: XERSTHRTEINICMBR/FNIRO)
XIFCTRIE

Delayed effect: Xgi5 CREINSIEFMEINIC/NE
ARNXKESTIFF<ROXED (V) CIREINS L

—————




BREKIEENAE
(EYE MOVEMENT

MEASUREMENT)




8L IREEEOR G
BREkIEEEN:BITE (eye tracking measurement)

BRicX2#FH—EIC2T7XIND
A0l (Area of Interest) NOERRIFREINYEETTAREK R BN
EhzsgEnsd




EERh i BREKEENAIE
BREkEEENBIE (eye tracking measurement)
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INFRSEE RX A
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xKapnt 1
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1D AOFREE(A)
=HOFBRNISOSHFERRE (A1B)
sedtiBUISERIFRE) (D)
wi>mim(A+B+D) 20



5 RELEBALAE
(ERP MEASUREMENT)




fidi (ELECTROENCEPHALOGRAM) &lF

Es%: HOBEICIF-TEU S B RMiEE%. 3R L
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S RENEEL (EVENT-RELATED POTENTIAL)
Jr;

E5%: MD S FRNGHER (FEOAANGE) ICKREI
ICRREL TEUSiuOBREYEE

o EEGICEG->TiIND
o EEGICEENTEAENINILES, 1T EICREI DOFHE i

o —RBICIFMBEFIEZZM ), BRESEECG EECEIERI DIE
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ERP;ME (ERP measurement)
1XEhd PBMBPRICET
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The 10-20 system
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120)Area of interest( AOI) 1> ROAVINERRIKNFZENT
DFCICkBEG- IR

ERPRIE
FIRAADICHENICEREL TER (elicit) SNICERPRL 73

ik, E—7i88. iRIEE. SRR LD

BRBOROHGHI, €OEN, | \DIMIEHEF-IEOM
ISV \TERGI0JAE



OUTLINE

RIPARICERIECICERPRL



XIBABIECERRINSERPR 7 (1)

N400 (Kutas & Hillyard, 1980)

(1) a. He spread the warm bread with butter,
b. He spread the warm bread with socKks.
c. He spread the warm bread with BUTTER.

= I|.--"I"I-':l"i‘
!'Iu
il
W " ) s i
5 ey, DS P g . [
. ~ . A by S . e

C Semantic-strong D Physical

W8 BRI \HEFMICEIROMK DK ((1b) &, RELEICRREO
HdDK ((1c)) ECRIGDERPRAAIHER (elicit) XNl

N400I3 Z B0 =W RImICEECIERR R ?
B oo BImICHd SERPRIGZERDEET]



XIPAHBAIE CEREINSERPRY 7 (2)
P600 (Osterhout & Holcomb, 1992: Hagoort et al, 1993)

Osterhout & Mobley (1995)

a. The elected officials hope ---
b. The elected officials hopes ---

—— The elected officials HOPE ... -=---  *The elected officials HOPES ...

> HRNTRENECERIC, NJOOERRITEBIFERLG IR RN
TiEeINE,

v XOgisanfimE SHIRIMENRATRERINTIS? ?
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—RaHEEREFEORBIC OV T : BFIETIL
(SERIAL PARSER) VS, #7JE7IL (PARALLEL
PARSER)

—RFERIER a1
XEFBIEOGIFATERBARIREEDNHEIIE

Serial modular two-stage model (e.g, Garden-path
model)

First-pass analysisTld, KXIMIBEBIFHEMBEIROHFHICED|)
CHEICADXNEEeFOEEICERdT D

Parallel interactive one-stage model (e.g, Constraint -
based model)

First-pass analysisQERBENS, $EBMNISHRICEI<SIEEOHGS
d. AFRIBRGENIFREMBIRICEISIBETHIEL, R¥EMIC
[FD]REGFARFROHDHE CHREHWVICHED I DENZHIRT S



—RaE SRR ORRBIC OV T : BFIETIL
(SERIAL PARSER) VS, 3t7IE7ZIL (PARALLEL
PARSER)

ESSOETILHSZELEOM ?
ERPIC& BHREE



—RFEE SR EORBIC OV T : BFIETIL
(SERIAL MODEL) VS, #%IE7ZIL (PARALLEL
MODEL)

o Osterhout, Holcomb, & Swinney (1994)

(3) a. The doctor hoped the patient was lying. (intransitive)
b. The doctor believed the patient was lying. (intransitively-biased)
c¢. The doctor charged the patient was lying. (transitively-biased)
d. xThe doctor forced the patient was lying. (transitive)

- BHIETILICS 5Tl

- BhzO  FLEEES{E1EER= MARL.. FUMTHDTHBR (minimal
attachment strategy) ICE D\ \CRERMAGIEEEIEET D

- £TOKT "the patient” 2EEBMBELTRMTTSEH,. £T
KC was BANINERICH—TNKRIARHECD




—RaHB SR ORRBIC VT : BIIETIL
'(:SAEA?SIAE\E)PARSER) VS. 3FIEFIL (PARALLEL

Osterhout, Holcomb, & Swinney (1994)

(3) a. The doctor hoped the patient was lying. (intransitive)
b. The doctor believed the patient was lying. (intransitively-biased)
c¢. The doctor charged the patient was lying. (transitively-biased)
d. xThe doctor forced the patient was lying. (transitive)

WHETILICSFDTFiH

KIBRE(FENA0) MUSEEEEREROWGSHT . AENRI1TRET
HIALCTIRE=RERI S

(3¢, d) TlF “the patient” NEFZBEEEELTRAZNICH.
‘was” BANINERICTH—T L RRARKRHELS



—RaEEREIEORBIC VT BIIETIL
(SERIAL PARSER) VS, S6FIEZIL (PARALLEL

PABSERZe doctor hoped the patient was lying. (intransitive)
b. The doctor believed the patient was lying. (intransitively-biased)
c. The doctor charged the patient was lying. (transitively-biased)
d. xThe doctor forced the patient was lying. (transitive)

o ERBRMEATIRBRIE (e, ‘was™)

- BRIETILICSSTHI

ENza0) FILEEES{EIEIRZ R0 . FOMINDTBE (minimal
attachment strategy) ICEI\ \CTHEBHAGIEEZIEET D

LTOKT "the patient” ZEEBBEEL TR SEH).
LTOKT was" BANINERBICH—T P NKRIREHECD
o WHIETILICSDFiH

transitively -biasedR {4 F & UtransitiveR{ETIF the patien
FEEBMEBEELTRIEINTEL. was HANINERE, aid
BFEEOBRAHITHN, BRETIFIEXHNRAIND




P600%1EIRELT

P600 (Osterhout & Holcomb, 1992: Hagoort et al, 1993)
Osterhout & Holcomb (1992)

a. The broker hoped to sell the stock was sent 1o jail.
b. The broker persuaded 1o sell the stock was sent 1o jail.
(Osterhout & Holcomb (1992), EXP2)

= permiaded to ool e stock WAL .. e ol o el the whach WAS . . .

P600I3F X OB IHEICRT 5B R RICIESREHTRIR
EORHTXOFGEREORBINITHRICONE HIHF SICHOIEIR



Results

o
1 1 1 21 2
1 1 4
patient was lying
(@) — hoped the PATIENT WAS LYING. (€) - *forced the PATIENT WAS LYING.
(b) —— believed the PATIENT WAS LYING. (d) --- charged the PATIENT WAS LYING.

(3a, b) TIFERPICEIFFM-IENI, (3¢, d)TlFiEEF600ms L ITE—7%
HZIBREBUANBATEINE < P600

WTNLRETILICF SFAERE < HTIINR%EZHI DER
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SERPREANIRING BLRAEIILIBIC DL 1T :
oo FOMERSE ---

(GEEBIG AR -
N400 = Y LEBICH ISR

HISICANENICEBZ ZITXIRICEHNICHE I DoICHhhdAREZRR

He spread the warm bread with butter/#socks,
P600 = #2MMIBICH M SIR

HZ 5 sa0iiERAICRIG SEBNANINLIRZS Y, BRFONBIBEES
BEUGL B2 BRI DBENANINERICEUSA 2RI

The elected officials hope/ xhopes -
The broker hoped/persuaded to sell the stock was -
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N40OICFad 7Ok R
Federmeier & Kutas (1999)

N4007hisemantic integrationicHhm3dARNO)HERBRT D
o>lF. BTfEEICcloze probabilityO) Bl \(ie, semantic
integration costERIIEE) ) REICH S SNL00HRIBRIC
ZFECH\EFRIEND

(5) They wanted to make the hotel look more like a
tropical resort, So along the driveway they planted
rows of ..

a. palms/b. pines / c. tulips

R. medial
central

v sz

pinas

palms

1 ; ; . 1 ; . 1
0 400 800 ms



N40OICEIS SEIZFT ARk R

semantic integration costHRIIEEQ2RHMBT N4OOIFIEEIC

BEENECE

ARIKIRONBZEWIBICRRE L., ROBEETH - N400iHR

REFFHEON—REERELH

Federmeier et al. (2002)

High Constraint

He caught the pass and scored another
touchdown, There was nothing he enjoyed more
than a good game of
football /baseball /monopoly.

Low Constraint

Eleanor offered to fix her visitor some
coffee. Then she realized she didn’ 1+ have a clean
cup/bowl/spoon,

e;“k?*i monopaly

\ i baseball
L
] i

o % .. Tootball

mmmmmmmmmmm
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P600ICRITF SEi7ERkR
— i — G AEEER S P60 STEO LA % R BR

C.

Kuperberg, Sitnikova, Caplan, Holcomb, 2003

- 2uv

Pz

Every morning at breakfast the boys would eat ...
Every morning at breakfast the boys would plant ...
Every morning at breakfast the eggs would eat ...

Kolk et al., 2003

a 200

De muizen die voor de kat viuchiten ...
The mice that from the cat fled,,, ., ..
(The mice that fled from the cat ...)

De kat die voor de muizen viuchite .
The cat that from the mice ﬂedmwﬂ,
(The cat that fled from the mice ...)

Kim & Osterhout 2005, Experiment 1

- 3;.1VT
Pz

900 msec

A

L]
/ '\"‘
‘- -
P&00
The hearty meal was devoured ...

The hearly meal was devouring ...

Hoeks, Stowe, Doedens, 2004
D. -suv
1000 msec

Pz t T T

P&0O0O
De speer werd door de atleten geworpen.
The javelin was by the athletes thrown.
(The javelin was thrown by the athletes)
De speer heeft de atleten geworpen.

The javelin has the athletes thrown.

(The javelin has thrown the athletes)




P600ICRIT 3~

RkR

HENICIFRIOBBRTE L\, HSTEOZTH%AIGRARD
B2FND3XCTPO00HHHIR --> “Semantic P600

(5) Kuperberg et al. 2003

a, For breakfast the boys would eat ---
b. For breakfast the eggs would eat ---

c. For breakfast the boys would plant ---

LR A K]

3R D A K

“the eggs’
“the boys’

EMEE ey TR

B Qmﬁ
Bkl P RICRS

CCTEIR72+TH



P600ICRIT BEI7TRk R

REBIEHTIH<ATZ #5—HAREVECHATERSNTI S

(6) Hoeks et al. 2004 (Dutch)
a. De speer werd door de atleten geworpen,
The javelin was by the athlefes fthrown
b. De speer heeft de atleten geworpen,
The javelin has the athlefes fthrown

FNER5EC)H105T, BF B HAREVEHATEERRINTINS

(7) Oishi & Sakamoto, 2009 (Japanese)
a. HIRATOVIN TTHD1 A L OBANFZRUICRENSTS,
b. 1AL OBANBRUDH I 1OIN1ITHICRED TS,



P600ICRIT BEI7TRk R

st FOFFOH RN E

(8) Kolk et al, 2003
a. De muizen die voor de Kat viuchtte --- (Control)

The mice that from the cat fled
b. De Kat die voor de muizen viuchtte --- (Semantic P600)
The cat that from fthe mice fled

IEAEEOREOROEHFMIREEOMGNIRE

(9) Kim & Osterhout, 2005
a. The hearty meal was devoured --- (Control)
b. The hearty meal was devouring --- (Semantic P600)
c. The dusty tabletops were devouring --- (N40OQ)



P600ICRIT BEI7TRk R

M REKIFHuRMTENICERMINTI\SEIHTTEL,
ENENOBRICEDMIPNMITC TEITENTI DS,

ENENOLENERERBLTHREZENGILMNIRRERE
d3h, EFNBRICEONBOLNOZE NN DS
EEOREERX TR URSICIFRENIIRIRICE I
BOLNICTME 22 5mEhidS.

EHMEBICE < IMEOHNASHELCER, HE0
BIBICE < IMBOHNICEL NS BEHERL, P60ONH
ERIND?



P600ICEIS DElI7ERk R HOZ

Svyntactic P600 = Semantic P600 ?7?
(10) EENIRAZIBFZIEEIEIC ..
(11) AL OBABZUNDY IR A1T0I1 ITTICRED TS,

55t F/M EIFRUP600RE P TIFHDN- - -

> FRBEERE &R (Time-frequency analysis)



P600ICRTF BEiAR AR HOZ
R BEiRE R ElF ?

RiREXE T (IR ORBIROIRIRET—2IC, EORIRET
BRORNENZEEHDONE, BB 77— | TZR%Z1T-
C ANBERThik. BAIREIEIC, €03EI%KY)
DIENTES.

4

1'2000

10000

8000
2

6000
|:| |

4000
; |
2 2000
4 - 0

0 B 10 0 10 20 30
By [=] Bl [He]

fIzIF, AIFEFICLTISETIL77ikR (8~ 13Hz)OlkiRhIBAL.
IS, INICKRPLTIDE, TIL77iRIGRML, R—2ik(13~Hz)
o EOAIRZROE RNIBKT S,



P600ICRTF BEiAR AR HOZ
R BEiRE R ElF ?

RIEEREX AR : D SIS CRERK 7— ITEIR%ELT, €
OFBZEZDd SLTL K EL \SERE.

RXEI LT
http:/ / eegKaisekiweb fc2.com/f+ himl
http:/ /brainsc.com/eeg/Kaiseki himl

* Igdh. BERX 77— I T ERTIFGL, "7x—2L v ERZRI\DHIETHD.
:£0U<IFwebT,



P600ICEIS DElI7ERk R HOZ

Svyntactic P600 = Semantic P600 7?7

(12) a. EENBAZIHFACEEICHILEE IS,
b. LATMFACEEICEBNFHILZE-E.

(13) a. FTALOBRNBZUNH IO T-HIEEDSE.,
b, H IR ONL T D1 AL OBRNZUICEEDIE,

(12a)% 2RUEEOET—2&(13a)% 2 RUEEOR
F—RICHV\TERBIERRITET, SE(EI SRR
FENEUCHEN SRS S



P600ICRId 3~

06
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Time (ms)
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o XIERMZTHI SN SIER

o XIPARICERELUICERPRX 73

o ERPERI \EXIBRETILOZEEORIE
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o FEH




FEN
KIMPERZEIC T+ BERPOE A



FEN
KIMPERZEIC T+ BERPOE A

RIBARMRENEL \( ImsH(I)



FEN
KILIBEAZEICHH SERPOR Mt

RIBARMRENEL \( ImsH(I)

32 6 frO) BRI (SIS BRI ON, §i:EaY0 MR
100N ICHRIRE



FEN
KILIBEAZEICHH SERPOR Mt

B RSAMEE NS \( ImsH(T)

R H HOBEMEIMm ( EHMNGRIBTON, At BER
oON ) ICERE

S Clcl \ <MK IMIBICEREU ISRk 2 Ofunctional
significancelcFAL TS <LOMENTEHERHNTI D



FEN
KILIBEAZEICHH SERPOR Mt

B RSAMEE NS \( ImsH(T)

R H HOBEMEIMm ( EHMNGRIBTON, At BER
IO ) ICERRE

S CIch \<72MO XK IMBICEREU ISRk 2 Ofunctional
significancelcFAL TS <LOMENTEHERHNTI D

("FMiEEIGEE Cldd 5Nt ) BAFEMICERPZZ AV 'CE 55 (FHC
XLAILO) ) BB PINICKI-> T DA BIF I 1OT
F<ICTBFTOFNMBICADHAES ICTND



FEN
KILIBEAZEICHH SERPOR Mt

B RSAMEE NS \( ImsH(T)

R H HOBEMEIMm ( EHMNGRIBTON, At BER
IO ) ICERRE

S CIch \<72MO XK IMBICEREU ISRk 2 Ofunctional
significancelcFAL TS <LOMENTEHERHNTI D

("FMiEEIGEE Cldd 5Nt ) BAFEMICERPZZ AV 'CE 55 (FHC
XLAILO) ) BB PINICKI-> T DA BIF I 1OT
F<ICTBFTOFNMBICADHAES ICTND

(TMEEFEE ClF DN MEGY), fMRIOS ST =1—0
% i—é—’)?’?‘%@‘lﬂ?ﬁl:btl\“t'&‘Q EEERBIFFEEICTEBRNE



THANK YOU FOR YOUR
ATTENTION!




XIBABIECERRINSERPR 7 (1)

Semantic congruity
{a) Within sentence (c) Sentence final (d) Word repetition

Wrritien word y P

. . . AV
-, — Repeated
| T Unrepeated

T - -"{—\‘_‘ —
N k““‘x;
—  Congruous AT

--------- Incongrucus (e) Word frequency

Spoken word d
— S 7
M \f\ —— Frequent
N . T, e Less frequent
1 ] -"" K -

(b)) Semantic category

— ) Word position
r Line drawing (f) P
1 1 sy
0 400 soo0 7
o W
— Antonyms ' _ — 13th+ word
— — High typicality member Ll ; o — — 10ith—12th word
—-—  Low typicality member 'iﬂ - /\/ - - —  4th—6th word
--------- Unrelated A ceeeeees 2n0d—3rd word

fremas i Cognifive Sciences

N400OiEiERI3cloze probability )R Ek

Cloze probability: the proportion of individuals who provide that
particular word as the most likely completion for that sentence
fragment in a paper and pencil test.



