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% Dependency Data Compression with Self-
Organizing Lists

Damras Wongsawang, Masayuki Okamoto
(Shinshu University)
A locally adaptive data compression scheme
developed by Bentley, Sleator, Tarjan and Wei, so
called BSTW algorithm, is known as one of the
most efficient data compression algorithms due to
its simplicity, speed and one pass property. Hor-
spool and Cormack investigated this form of algor-
ithm and found it inferior to other more popular
techniques such as Ziv and Lempel coding. This
paper proposes a dependency data compression
algorithm (DDC) as a more efficient alternative.
The DDC algorithm is similar to the BSTW algor-
ithm but takes advantage of dependent occurrences
of data, i. e., occurrences of symbols which depend
on preceding symbols. A prediction model of next
symbols is built based on previous contexts and self
organizing code tables. Compression of data can be
achieved by employing shorter codes for symbols
which are located near the beginning of the code
:able. The model is simple and improves the com-
sression perfomrance. This paper first describes the
nodels and then investigates many types of self
yrganizing lists. By comparing experimentally with
ther algorithms currently in use, we demonstrate
e efficiency of the DDC algorithm.
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% An Information-Theoretic Model of Dis-
course for Next Utterance Type Prediction

Masaaki Nagata (NTT Network Information
Systems Laboratories)
Tsuyoshi Morimoto (ATR Interpreting
Telecommunications Research Laboratories)
We propose a statistical model of dialogue that is
based on an informationtheoretic interpretation of
discourse, to predict the illocutionary force type of
the next utterance. The model consists of a second-
order Markov model of utterances classified by
their illocutionary force types, such as REQUEST,
INFORM, etc, and it gives us a criterion for
measuring whether the speech recognition candi-
date forms a natural discourse in terms of the
speech act sequence. By predicting the next utter-
ance in an abstract level, we can rule out erroneous
speech recognition candidates that are syntactically
and semantically correct, but contextually incor-
rect. We show the effectiveness of the statistical
dialogue model for utterance type prediction by
extensive experiments using 100 telephone dia-
logues containing 7531 utterances. The model
achieves 61.7% accuracy for the top candidate and
85.1% for the top three candidates, when 50 dia-
logues were used for training and the other 50
dialogues were used for testing. We also show that
the model can capture the basic characteristics of
the local discourse, such as turn-taking and speech
act sequencing, and dialogue-type dependent fea-
tures, such as initiative, which is the allocation of
the control and the manner by which the control is
transferred.
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