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Motor sequence prediction learning hypothesis

Toshio Inui*

*Department of Intelligence Science and Technology, Graduate School of Informatics, Kyoto University

We introduced our neural model concerning
language functions which is called the “Motor se-
quence prediction learning hypothesis”. In this
model, the region that generates articulation and
hand movement is the posterior part of Broca’s
area, namely Area 44, also known as the pars oper-
cularis of the inferior frontal gyrus. What then is
the role of Area 45, the pars triangularis within
Broca’s area? We maintain that visual and auditory
information is transformed into articulatory and
hand activity, and works to predict motor se-
quences. In other words, the pars triangularis
transforms visual and auditory information into in-
formation for the individual’s (articulatory) motor
behavior, and, by means of interaction with the
working memory, allows the prediction of subse-
quent motor sequences. Furthermore, interaction
between Area 40 and 44, transforms between motor
information and auditory and visual information. I
would argue that Area 40 can perform such a func-
tion due to interactions with Wernicke’s area with-

in Brodman’s Area 22. For the production of silent
speech or inner speech within our heads, the gen-
erating programs of Area 44 are activated, and via
the articulatory-to-auditory transformation occur-
ring at the supramarginal gyrus, we can “hear” our
own inner speech. This mechanism is thought to be
a fundamental process in various thinking behav-
ior. Furthermore, we assume the prediction learn-
ing of word sequences as a model of syntax acquisi-
tion. Furthermore, the prediction learning of word
order is related to the following functions. The first
is the process of language understanding and the
second is the process of language generation. In
both processes, predictive processing and the con-
trol of predictive processing are important and this
predictive learning of word order plays an impor-
tant role. For both language understanding and
generation, undoubtedly smooth and rapid process-
ing is necessary. We believe that Area 45 is in-
volved in both prediction and control.

(Japanese Journal of Neuropsychology 14 ; 144-149, 1998)



