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Abstract

A COMPUTATIONAL ANALYSIS OF INFORMATION STRUCTURE
USING PARALLEL EXPOSITORY TEXTS
IN ENGLISH AND JAPANESE
Nobo N. Komagata

Supervisor: Dr. Mark J. Steedman

This thesis concerns the notion of ‘information structure’: informally, organization of information

in an utterance with respect to the context. Information structure has been recognized as a critical
element in a number of computer applications: e.g., selection of contextually appropriate forms
in machine translation and speech generation, and analysis of text readability in computer-assisted
writing systems.

One of the problems involved in these applications is how to identify information structure in
extended texts. This problem is often ignored, assumed to be trivial, or reduced to a sub-problem
that does not correspond to the complexity of realistic texts. A handful of computational proposals
face the problem directly, but they are generally limited in coverage and all suffer from lack of
evaluation. To fully demonstrate the usefulness of information structure, it is essential to apply a
theory of information structure to the identification problem and to provide an evaluation method.

This thesis adopts a classic theory of information structure as binomial partition between theme
and rheme, and captures the property of theme as a requirement of the contextual-link status.
The notion of ‘contextual link’ is further specified in terms of discourse status, domain-specific
knowledge, and linguistic marking. The relation between theme and rheme is identified as the

semantic composition of the two, and linked to surface syntactic structure using Combinatory



Categorial Grammar. The identification process can then be specified as analysis of contextual-
link status along the linguistic structure.

The implemented system identifies information structure in real texts in English. Building on
the analysis of Japanese presented in the thesis, the system automatically predicts contextually-
appropriate use of certain particles in the corresponding texts in Japanese. The machine prediction
is then compared with human translations. The evaluation results demonstrate that the prediction
of the theory is an improvement over alternative hypotheses. We then conclude that information
structure can in fact be used to improve the quality of computational applications in practical

settings.

Vi
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e ltalic: (1) Cited word, (2) Grammatical subject (in examples) [p. 2], (3) Utterance number

in Roman numerals (in discourse examples) [p. 1]

e Math font(appears very similar tagalic): (1) Semantic representation [p. 81], (2) CCG
category [p. 95]

e Boldface (1) Technical term with definition/description, (2) Phonological prominence (in
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e SMALL CAPS: (1) Terms for referential status from Prince [1981] [p. 28], (2) Grammatical
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e Typewriter font: Computer source code, output, or data

e Underline (1) Attention to an element in examples (not a phonological/pragmatic feature),

(2) Cancelled categories in CCG derivations [p. 96]
e Single quotes ‘": (1) Technical terms in general, (2) Special character and short symbol
e Double quotes “ ": Cited expression (more than one word)

e Parentheses (): (1) Argument of functional application [p. 82], (2) Presupposition (in
gloss) [p. 126], (3) Utterance number in the form @f-¢ U) corresponding to th&'th
utterance in Text [p. 182]

e Square brackets []: (1) Citation, (2) Span of information-structure units (i.e., theme/rheme),

(3) Functor of functional application [p. 82]
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Curly brackets| }: Span of coordination

Angle brackets ): (1) Exclusion from information-structure analysis [p. 2], (2), Struc-
tured meaning (as ifX,Y), _g whereL /R are left/right boundaries) [p. 88], (3) General

meta-variable [p. 95]

Double square brackefq: Semantic value [p. 82]

Asterisk *; Ungrammatical sentence [p. 17]

Number sign #: Contextually inappropriate utterance [p. 17]

Prime’: Translation of linguistic expression to semantic representation [p. 82]
Right-arrow—: CCG rule [p. 96]

Hollow circle o: Functional composition [p. 97]

Plus+: Category combination [p. 110]

Up-arrow (superscript): Type-raised category [p. 97]

Double slasly/: Modification structure (in semantic representations) [p. 81]

Grammatical labels for Japanese:

— TOP = topic marker (thematic function ofa)

— CONT = contrastiveness marker (strong contrastive functiowa)f
— NOM = nominative case marker

— ACC = accusative case marker

— DAT = dative case marker

— GEN = genitive case maker

— coP=copula

— CoMP = complementizer

— NML = nominalizer

— NEG = negation

Q = question
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