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Analysis of singularities in learning theory by Schwartz distribution
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Takeaki Takahashi, Miki Aoyagi

Abstract: The purpose of alearning system is to estimate an unknown true density function that generates the data. In order
analyze such data, we usually use hierarchical learning models. These are, however, singular learning models, which cann
be analyzed using the classic theory of regular statistical models. In this paper, we discuss the method to analyze singularitie
in learning theory, using a Schwartz distribution. The Mellin transform of the Schwartz distribution is a zeta function in
learning theory. The poles of such zeta functions give the behavior of stochastic complexities, which are likelihood functions
of learning models in Bayesian estimation.
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