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Dimensionality Reduction in Regression with Positive Definite Kernels

Kenji Fukumizu

The Institute of Statistical Mathematics

This paper explains our recent research on dimensionality reduction in regression with
positive definite kernels, following Fukumizu et al. (2004). In regression problems, where
the response variable Y is explained by explanatory variables X, the best subspace within
the explanatory space to explain Y is called effective subspace. Our goal of dimensionality
reduction in regression is to find the effective subspace. We formulate this problem as
conditional independence of variables, and show that this conditional independence can
be characterized by using covariance operators on the reproducing Hilbert spaces, which
are given by positive definite kernels. Based on this theoretical result, we derive a method
of estimating the effective subspace, given a finite number of samples. This dimensionality
reduction method is very general and applicable to a wide class of data, because we
do not need any strong assumptions on the conditional and marginal distributions, or
dimension of variables. The experimental results on real data are shown to demonstrate
the effectiveness of the method.

Key words: Kernel method, positive definite kernel, Hilbert space, dimensionality reduction, variable
selection, regression.



