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Abstract
Sliced inverse regression (SIR) is a renowned dimension reduction method for finding an effective low-dimensional linear subspace. Like many other linear methods, SIR can be extended to nonlinear setting via the ``kernel trick''. The main focus of this article is on the implementation algorithm of kernel SIR for fast computation and numerical stability. We use the reduced singular value decomposition technique for extracting kernel SIR directions and a low rank approximation to approximate the huge and dense full kernel covariance matrix. We also explore kernel SIR's ability to combine with other linear learning algorithms for classification and regression. Numerical experiments show that kernel SIR is an effective kernel tool for nonlinear dimension reduction and it can easily combine with other linear algorithms to form a powerful toolkit for nonlinear data analysis.
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