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Abstract

The aim of this thesis, and the research project within which it is embedded, is to
delineate a neural model of grammatical competence. For this purpose, we develop
here a novel integrated, multi-discpilinary experimental paradigm that endorses the
fundamental premise of generative grammar, that the study of langauge is in essence,
the study of the mind.

We use functional Magnetic Resonance Imaging (fMRI) to monitor brain activa-
tion while subjects listen to short narratives. The texts have been written so as to
introduce various syntactic complexities (relative clauses, embedded questions, etc.)
not usually found (in such density) in actual corpora. We have calculated a num-
ber of complexity measures (both at the level of the single word and at that of the
phrase) based on current linguistic and psycholinguistic theory and with the use of
a computationally implemented probabilistic parser. By correlating these measures
with observed brain activity, we are able to identify the different brain networks that
support linguistic processing and characterize their particular function. Conversely,
we use the rich brain data to inform our cognitive, and linguistic, theory.

We report here the neural correlates of surprisal (based on contextual predictions),
syntactic complexity, structural ambiguity and disambiguation, Theory of Mind and
non-local dependencies. This work made use of novel solutions to compute numerical
predictions for these linguistic dimensions, which are often tested only qualitatively,
and of a novel parametric fMRI design that allowed for the use of single subject un-
averaged data as the dependent variable. The thesis ends with a synthesis of the
results in the form of a blue print for a neural model of grammatical competence.
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