WX W E 0 BB

55 CEH Latent Variable Models for Discrete Data and the Learning
Methods
(BT — & O D OEBEEBET NV & FDFEE)

K 4 INFE AR

GEXHABEDER)

Latent variable models are probabilistic models that are widely applied in modern data
analysis. Latent variable models have unobserved random variables, which are beneficial for
revealing hidden structures behind observations and giving meaningful interpretation to
complex data.

While the latent variable models became known as popular methods, there are still research
questions remaining. A practical issue is how to design latent variable models according
to the properties of tasks. Unless suitable models are used, the users will fail to obtain
desirable latent representation. Another issue is how to learn the models when observed data
are given. While efficient learning algorithms have been proposed for many models, several
models have not been explored enough. Such exploration is important for clarifying the
characteristics of learning methods and finding better ones for the models.

On the basis of the above perspectives, this thesis studies two specific problems about
the latent variable models. In Chapter 3, we focus on search queries on the Web search engines.
A search query consists of a combination of terms and the possible number of them is enormous.
However, the search queries can be represented as common low-dimensional patterns. We propose
a probabilistic topic model that extracts such patterns as pairs of latent topics. Using
two real query datasets, we demonstrate that the obtained topics are intelligible by humans
and are highly accurate in keyword recommendation and query generation tasks

In Chapter 4, we study the variational Bayesian inference methods of the infinite relational
model for network data that have not attracted attention. We derive the collapsed variational
Bayesian inference that we obtain by marginalizing out the parameters analytically. The
collapsed variational Bayesian inference empirically outperforms the standard variational
Bayesian inference in many real network datasets. The results imply the collapsed variational

Bayesian inference indicates even better performances in dense networks.
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