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Tutorial: Nonparametric Bayes

KazuyosHr Yossarf!

In this tutorial, we introduce probabilistic modeling techniques based on non-
parametric Bayes, which has recently gained a lot of attention in the field of
machine learning. To use conventional probabilistic models, we need to specify
their complexity in advance, where the complexity means the number of mix-
tures in the case of Gaussian mixture models (GMMs) and the number of states
in the case of hidden Markov models (HMMs). Therefore, we should usually
perform model selection based on evidence comparison or cross validation. The
framework of nonparametric Bayes enables us to formulate a probabilistic model
with infinite complexity to avoid model selection. In practice, however, a lim-
ited number of parameters are used to represent the limited amount of observed
data. In other words, the effective model complexity is automatically adjusted
according to the observed data. In the field of music information processing,
the framework of nonparametric Bayes is very useful for blind source separation
of music audio signals and similarity-based clustering of musical pieces.
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