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ABSTRACT

In this talk, I will introduce some nonparametric Bayesian approaches recently grown in natural language
processing, using such as Dirichlet processes, Pitman-Yor processes and their hierarchical extensions.

In the first part of the talk, I will first present what natural language processing is and why language modeling is a
quite interesting and important problem. Nonparametric Bayesian priors will prove very useful there: it allows to
automatically infer latent “categories” (syntactic and semantic) without human intervention, which needed
enormous effort and are often inaccurate to describe actual phenomena in natural language. Among many natural
language processing techniques, “n-gram” language models, i.e. (n-1) order Markov models over words, are very
fundamental and heavily used in speech recognition and statistical machine translation.

In the second part of the talk, I will present my latest work on “infinite-gram” language model or “infinite Markov
model” in NIPS 2007, where Markov order # is integrated out nonparametrically. This amounts to introducing a
very simple prior over stochastic infinite trees, other than the Kingman's coalescents: it might have a close
relationship to tailfree processes. I will present experimental results on large texts using a Gibbs sampler, and
discuss about exchangeability and relationship to information theory.
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