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Why every human language have a grammar?: A study on neural oscillation in
predictive language processing using MEG
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Why every human language has an elaborated system of grammar that is
distinct from one language to the other? This 1s a difficult question that no one can give a
conclusive account. This study tried to give neuroscientific answer to this question by examining
the nature of "prediction” in human language processing. In concrete, we conducted a series of MEG
experiments measuring neuromagnatic activities during the processing of classifier-noun combination
in Japanese that yields strong forward preeiction; "lp-pon-no eda (one bunch of a tree)" or "
ichi-mai-no kami (one sheet of paper)", for instances. We obtained a preliminary result that the

middle temporal gyrus is involved in predictive language processing and reported the result in
international conferences.



Poeppel and Embik, 2005; Embick and

Poeppel, 2014
Fukui and Sakai, 2002; Momo, Sakai, and Sakai, 2007
2016
Bastiaansen, et a., 2010; Wang et al., 2012

MRI 20 fMRI

fMRI

(prediction)
« )
(magnetoencepharogram) (neural oscillation)
(magnetoencepharogram) (neural oscillation )

fMRI( ) (electroencepharogram)

(Lewis and Bastiaansen  2015)
(Dikker and Pylkkanen, 2013)



2019 2
( ) LarsMayer
Vitoria Pial
Franklin Chang
BLIT International Symposium on Neurobiology of Language
(https://blitisnl 2019.wordpress.com/)

2019
(Brain Research)
Sinn und Bedeutung 2019
2
Experimental Pragmatics 2019 Sinn und
Bedeutung 2019
2019 All items
> Experiment 1
% e | Condition
S Target
80501 B[ el Orthographic
g - = = = Phonological
.‘g ------- Unrelated
X 0.25 A
* IR paass|
//, e < =" N
00050 400 6 460 800
(orthographic )
( )
Frontiersin Psychology
2020 2 dai_mm-dai_m
( ) 2% 2 ;" R
3 10
13 ‘ L SPM{T, “) 20
2020
10 The Twelfth Annual

Meeting of the Society for the Neuraobiology of Language 2020

2020 12 2021 2
16



4 4 4 4

Hestvik A, Shinohara Y, Durvasula K, Verdonschot R, Sakai H 1732
Abstractness of human speech sound representations 2019
Brain Research -

DOl
10.1016/j .brainres.2020.146664
Oseki Y, Sudo Y, Sakai H, Marantz A W19-4220
Inverting and Modeling Morphological Inflection 2019
ACL Anthology, Proceedings of the 16th Workshop on Computational Research in Phonetics, 170-177
Phonology, and Morphology

DOl
10.18653/v1/W19-4220
Rodrigo L, Igoa J M, Sakai H 9
The Interplay of Relational and Non-relational Processes in Sentence Production: The Case of 2018
Relative Clause Planning in Japanese and Spanish
Frontiers in Psychology -

DOl
10.3389/fpsyg.2018.01573
Ito A, Sakai H 12
Everyday Language Exposure Shapes Prediction of Specific Words in Listening Comprehension: A 2021

Visual World Eye-Tracking Study

Frontiers in Psychology

DOl
10.3389/fpsyg.2021.607474




8 2 7

Hara Y, Orita N, Deng Y, Koshizuka T, Sakai H

Neurolinguistic differences between evidentiality and Modality

The Eighth Experimental Pragmatics Conference

2019

Sakai H, Hara Y, Orita N, Deng Y, Koshizuka T

Neural correlates of inferential reasoning in evidentiality and modality: An ERP study

Exploring Interface #1: Grammatical Theory and Neurolinguistics

2019

Hara Y, Orita N, Deng Y, Koshizuka T, Sakai H

A neurolinguistic investigation into semantic differences of evidentiality and modality

Sinn und Bedeutung 24 Special Session on neurolinguistics approaches to semantics and pragmatics

2019

Uegaki W, Pablos Robles L, Sudo Y, Sakai H

An EEG investigation into clausal selection

Sinn und Bedeutung 24 Special Session on neurolinguistics approaches to semantics and pragmatics

2019




43

2018

Saka, H, Oseki Y, Orita N

Predictive processing of Japanese classifier-noun combinations: An ERP study

The 10th meeting of the Society for the Neurobiology of Language

2018

Shinohara Y, Hestvik A, Durvasula K, Sakai H

symmetric memory encoding for voicing contrasts across languages

The 8th Mismatch Negativity Conference

2018

Sakai H, Oseki Y, Matsumoto A, Ito A, Makuuchi M

Dissociating and localizing prediction in language comprehension: An MEG study on Japanese classifier-noun processing

The 12th meeting of the Society for the Neurobiology of Language

2020




BLIT
http://www.blit_sci.waseda.ac.jp

(Matsumoto Atsushi)

(20588462) (34431)

(Makuuchi Michiru)

(70334232) (82404)

(Oseki Yohert)

(10821994) (12601)

2
Mental Architecture for Processing and Learning of Language 2019 2019
BLIT International Symposium on Neurobiology of Language 2019 2019




Leiden University

University of Delaware

Michigan State University

New York University

Autonomous University of
Madrid

Humboldt-Universitat zu
Berlin




