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The use of prosodic information in dependency analysis of Japanese
sentences: evaluation by numerous speakers
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Prosody and syntax are significantly related with each other. In the field of speech synthesis, many
efforts have been made to control prosody so that it reflects the syntactic structure of the sentence.
However, the inverse problem, recovery of syntactic structure using prosodic information, has not been
so much investigated. We have been working on a method that incorporates prosodic information into
a dependency analysis parser as linguistic knowledge and exploit it in the search process. The basic
idea is to make a statistical model of prosodic feature distribution for each dependency distance. Then,
by using the Bayes theorem, the dependency distance of each phrase is predicted from a given feature
value. Duration of pauses at phrase boundaries and relative fundamental frequency (Fp) contour features
have been found to be effective for parsing in our previous works, in which evaluations were made in
speaker-dependent conditions. In this paper, effectiveness of pause and Fy information was examined in
speaker-independent conditions by using prosodic features extracted from the spoken version of sentences
uttered by 44 speakers. By simplifying the estimation of both pause and Fy contour models, better
performance was obtained. It was shown that the effectiveness of pause information was larger when
pause models were estimated separately for zero-duration and non-zero-duration pauses. Linear combi-
nation of pause and Fj information gave significant improvements in parsing accuracy. The optimum
values of combination weight were different for different speakers, which may be caused by some speaker
characteristic concerning the production of prosody.

Key words: prosody, syntax, pause duration, fundamental frequency, minimum penalty parser, depen-
dency analysis
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