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o fx;% (Electroencephalogram: EEG
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o %% (Electroencephalogram: EEG)
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http://www.miyuki-net.co.jp/jp/seminar/solveBrainfunc/solveBrainfunc.shtml




EREEEN

o EZREEEL (Event-related potential: ERP)
> - B EDORIES, FEOHIFEIELD &K S EESITH
LTELS. —BHEDNDESHEE]
> EEGICE X > TEEERS N 5
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http://cplnet.jp/index.php?Psychophysiology
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o EZREEEL (Event-related potential: ERP)
o EEMIBZEURIZERPH D MNFET S
e N400
* P600
o (Left) Anterior Negativity ((L)AN)

P600 — Index of syntactic processing N400 — Index of semantic processing
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The cat will EAT —The cat will EAT
----The cat will BAKE

http://peddieexp2013.blogspot.jp/2013/07/week-3-at-gab-lab.html
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o MRER
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rhase resetting

amplitude

http://en.wikipedia.org/wiki/Neural_oscillation




oscillatory EEG activity

o BRI EREARMT (Time-frequency analysis)
EEDEHRBBOKET—2 ICEDRRBFEHORNEDIEE
HHDM %, waveletZ#ig & Z 17> TRRNLEBFAE,
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http://www.miyuki-net.co.jp/jp/seminar/solveBrainfunc/solveBrainfunc.shtml




Oscillatory EEG activity

o FEIFEIRMMBETDA Y v k
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Oscillatory EEG activity

e Hagoort, Hald, Bastiaansen, & Petersson (2004)

world knowledge N400-effect Time-frequency analysis

(800 - 550 ms) Gamma scalp Theta scalp
topography correct sentence topography

— L — = - = =
3pV 0pv 3V 2 owv 3wV
time (ms)

correct: The Dutch trains are yellow and very crowded.
world knowledge violation: The Dutch trains are white and very crowded.
semantic violation: The Dutch trains are sour and very crowded.

control: The Dutch trains are yellow ...
world knowledge violation: The Dutch trains are white ...
semantic violation: The Dutch trains are sour ...




Oscillatory EEG activity

EDIEAZICEHET SR

o HMEEFEICLKRTHNEREZ2RLIZFEDOTFE (4-7Hz) TOHHES
MK = £ % % (event-related synchronization in theta band)

— BREDEEERNFERZ ONEENCMY HIT EW T KRR

(Bastiaansen, Van der Linden, ter Keurs, Dijkstra, & Hagoort, 2005)

e filler-gap dependencyMFEILIZ{# S BT, #HEEHEMT & KL
L T8 (13-18Hz) TREIDIETMNAKE LS

(event-related desynchronization in beta band)

(Bastiaansen, Magyari, & Hagoort, submitted)
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° RRIEA A TDXTHE SN SHP600

¢ Ungrammaticality P600
e.g., * The cat will eating ...
e Revision P600
e.g., The doctor charged the patient was ...
¢ Integration P600
e.g., Emily wondered who the performer in the concert had imitated ...
e Semantic P600 ...
e.g., For breakfast the eggs would eat ...




Semantic P600 effect

e Kuperberg et al. (2003)
a. For breakfast the boys would eat ...
b. For breakfast the boys would plant ... <- N400
c. For breakfast the eggs would eat ... <- P600!

“the eggs” IZDUL\T

syntactic cue: AGENT of “eat” © semantic cue: THEME of “eat”




Semantic P600 effect

[ Semantic

processing J \

—_

integration

Syntactic
processing

Kuperberg (2007). Brain Research, 1146, 23-49.




Experiment

e Semantic P600 & Revision P600 (L& U R &N I8
LTWhanDh?

1) Semantic P600
a. EENT-TOAM ELIPEDESEIZH LY DLV,
b. FDESIENEENT-TDAELYVIZHLY DLV,

2) Revision P600
a. LAZHFALTEISZTELNHLL L=,
b. ZENLAZHFEA-FEICHILL 1=,
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Results: ERPs

Revision P600
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Results: ERPs

Semantic P600




Interim discussion

e 1b) 2R L =[RIZERE S 7-P600(ESemantic P600 & (&
2711 45P6007
o MMEBHIBMICEDUV-FEIRMNITHN., EERIERNMNE STz
(— N4OORIEIENE) £ DD, FELBHHEBOMEMNCLEZ D S
< UsRtEI(E plausible XX EEY 2 5 Z ED BHEERIZERR L 1=
X & LTHE SN (— Ungrammaticality P600D E#E)
v BANERERZLI-E A, NAOOIRIEDIERMNBARTE > =D&
HEELSADI-4ZNREET, BYDHEEEICEAL TIX
Semantic P600 & BIH DGR MNERR SN TS RIREEN H 5




Results: Oscillatory activities

Revision P600: event-related synchronization in theta band

Control Target
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Results: Oscillatory activities

Semantic P600: event-related desynchronization in beta band

Control Target

Midline
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Summary and Discussion

e ERPs

e Revision P600X: positive shift from 300ms poststimuli

e Semantic P600X: negative shift (300-500ms) followed by
positive shift (600ms- )

o MEBAMIBMICEDV-FEIRNTHN., BERIGERNNE ST
(— N40OHRIEIENE) £ DD, FELBHEBOMEHMNEZD -
< YiRE(X plausible X &% Y 2 5 2 EQ BIREERIIZERR L 1=
X & LTHE SN (— Ungrammaticality P600D Ei#2E)

v BANERERZLIZEZA. NAOOIRIBDIEEMNBERZ > =D&
HEREEARD I~ A4ZNEET, BRYDEEEIZEL TIX
Semantic P600 & RHRDGHERENERL SN TLVNSRIEEELH S




Summary and Discussion

e QOscillatory activities

e Revision P6003: event-related synchronization in theta band
(100-300ms poststimuli)

¢ Semantic P600X: event-related desynchronization in beta
band (500-800ms poststimuli)

> Revision P6003Z & Semantic P6003C & TR 5 R ANALIEA
EITINTL S,

> Semantic P6003 [F#REERIICIERE LT-X & L THUEI N TLYS,
(e.g., Bastiaansen, Magyari, & Hagoort, submitted)




Summary and Discussion

o 75 Semantic P600 [FER ENGEMN =DM ?

For breakfast the eggs would eat ...
RDESEBDEENT-TDAELIIZHLY DLV,

secondary taskD & * =

(e.g., —iA 1T (Zgrammaticality judgment task)
RERXEADF(Z 5 & BHSemantic P600XXDEIE
(e.g., 120/240 in Kuperberg et al., 2007)

preceding context® A& £
(e.g., The hearty meal would devour -> LAN effect, Kim & Sikos, 2011)

FEREOERAICEKY ., HBEEOERAMNEBEEELY LB CIEOEKRKZECR L=
f=?? < Semantic P600I%. HAEKRFHLTIRET CLAMAERSINEL?




Summary and Discussion

e Semantic P6003 TIEN40OMERE S =D IZ. {aIEKERS in
theta band(3EiE I NEMHh>F=DOH?

a. The Dutch trains are sour ...
b. BHKODESIXNEEINT=-TODAELUIZHLY DLV,

o SRMIISERL LI=fRA oiR(THIT MDA

v NAQOHRIEDIZNE (X, ERAERD R ZRRT 572112




Summary and Discussion

e Revision P600 TEIE S L 1=ERS in theta band|d{a] Z Sz ik
LTLNHDOMN?

ZENLAZHEHFEA-BEICHLL L=,

o lexical retrievallZ# > ERIZRIL TS EEFEEZIZC LY
o BNIWIEDE. IFIHEENFNITHER~ADEZHFIT S

(for a review, see Mazuka, Jincho, & Oishi, 2009)

<> Revision P600XX TEIE & 1= ERS in theta band (B 27018
~NDINFHIHEBEDREEIZX DL D ?




Summary and Discussion
SBEERRE CEIZ S MN1=ERS in theta band

Incongruent

<- Hanslmayr et al. (2008)
Stroop task

Stimulus Incongruent Response Incongruent

<- Nigbur et al. (2011)
Flanker task
(upper)

-auo-ammmoo 200 400 600 800 -800-600 400-200 O 200 400 600 800 “800-800 400 -200 O 200 400 €00 80O S]mon taSk

Iwgﬁmmt

simon TasK (lower)

Fcz Compatible Incompatible
™z

. . v A,

-800-600 -400 -200 O 200 400 600 800 -800-600 400-200 O 200 400 600 800
HEE T A

0.0 pv 13V




Summary and Discussion

e Revision P6003C T 3B EE500msLLBE (= 3 & = 77 ERPIS &
REMNBE oN=DIZ. RERDBRTFTHES oscillatory
activity h & 5 N7EH - F=D (L] H ?

o ALNDERPRIENHSFMBET>T, BT LLARR
oscillatory activity A4 L % E TR 570N,

e ERPRIGITITEMELEED. oscillatory activityld—fiZrIER
HEEDFHIFE>ELD?




Conclusion

e { CERPEAAEREINI-NEEE>T, B9 LLRLERA
FILENRITESN TS EIER LG,

e MILMDERPRIEMB o>T=NMHEEST, BT LLEEL
oscillatory activity A4 L % &R 575 LY,

e ERP & oscillatory activity I&. BfZE#MIEERE

e FBISRBEEINZLOHDT. EobLHLE b o1=AM
518




