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ABSTRACT

Towards Stochastic Modeling of

Spoken Dialogue Systems

Michel Généreux

Department of Linguistics

University of Vienna

2004

This thesis describes a statistical framework for Natural Language Understanding (NLU)

and Generation (NLG) in broad domain human-machine speech interaction. Class-based

n-grams models and a single set of speech acts are put to contribution from Understanding

to Generation, while contextual example-based parsing provides the additional necessary

depth of analysis for the difficult and crucial task of understanding human speech in

dialogues.

In Understanding, the input is first channeled through a class-based n-grams model for

unit selection in contextual parsing. Classification is made according to a pair of speech act

and topic. In contextual parsing, an empirical method for mapping speech input to shallow

semantic representation is used. Semantic parsing is realized through a bottom-up type

parsing paradigm where the operators are based on semantic concepts, obtained from a

lexicon. A statistically trained model specializes the parser, by guiding the runtime beam-

like search of possible parses. The semantic representation is a logical form equivalent

to a Discourse Representation Structure (DRS), in which basic discourse phenomena are

represented. In Generation, a n-grams model is used to produce a random set of utterances

for a given class, among which an arbitration module makes a selection, based on linguistic

likelihood, length and attribute replacement. The key aspect of Dialogue Management

(DM) is initiative taking based on the appropriate selection of a speech act.

The overall system is suitable for fast prototyping of broad conversational speech

domain, while the robust composite model, n-grams with contextual parsing, combines

efficiently the robustness of statistical modeling and the correctness of linguistic analysis.
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