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A Note of Brain Activity within Broca’s Area during Syntactic Processing:

Data Obtained from Near-Infrared Spectroscopic Measurement
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The main purpose of this paper is to present preliminary data about the brain activity patterns within
Broca’s area through use of functional Near-Infrared Spectroscopy (fINIRS). We examine especially
how Broca’s area is activated when dealing with the structural property of natural language. The
stimulus sentences in our experiment include anaphors such as zibun ‘-self’ or himself / herself. Since it
is well-known that the distribution of anaphors is subject to a certain structural condition (that is, the
so—called Binding Condition A), it might be the case that processing of a sentence with an anaphor
involves an analysis of its sentence structure and, accordingly causes brain activation in Broca’s area.
We use two languages in our experiment ; one is Japanese as a native language, and the other, English
as a foreign language (of Japanese native speakers). The data indicates that some increase in blood flow
within Broca’s area was observed during processing of Japanese sentences with anaphors, as was
expected. The data also shows that during processing of English as a foreign language, on the other
hand, there seems not so significant brain activation in Broca’s area as in the case of processing of

Japanese sentences.
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Appendix 2 : FFEZ 2 ZI2HW2EEE Lo ) A b John likes the picture of himself.

TI—DI AT John’s parents looked at himself.
talked the Mary Himself’s mother hit John.
dog parents at Mary’s father talked to herself.
the likes picture Herself hit Mary’s dog.
looked friend knows A friend of Mary knows herself.
sister read ate Herself gave Mary a present.
gave mother to Mary likes the picture of herself.
cat brother cat Himself’s father gave John the dog.
boys picture to John’s sister knows himself.
John of John’s friend likes himself.
father hit father Himself hit John’s cat.
sister at likes John read the book of himself.
read  talked  wrote (H21.2 .10 %%H)

of Mary parents
friend boys picture
mother book mother
dog friend book
likes looked car
John of at
parents the the
brother girls cat
sister friend the
read John dog
car mother car
at talked knows
Mary brother the
parents gave gave
ate book picture
likes hit of
friend father talked
cat read cat
DY AT
John’s friend talked to the boys.
John ate the book of the girls.
John’s brother knows Mary.
The car looked at John’s book.
John hit the picture of the dog.
John’s father read the boys.
John’s sister likes the dog.
The picture of the girls hit John.
John’s brother talked to Mary.
Mary’s book looked at the cat.
A friend of John talked to Mary.
The cat gave John the book.
John’s father ate the car.
The girls like the picture of John.
Mary’s friend hit the boys.
BisED ¥ 2 7
John’s friend talked to himself.
Himself read John’s book.








