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There has been growing interest in kernel methods for classification, clustering and dimension reduction. For
example, kernel Fisher discriminant analysis, spectral clustering and kernel principal component analysis are
widely used in statistical learning and data mining applications. The empirical success of the kernel method is
generally attributed to nonlinear feature mapping induced by the kernel, which in turn determines a low
dimensional data embedding. It is important to understand the effect of a kernel and its associated kernel
parameter(s) on the embedding in relation to data distributions. In this paper, we examine the geometry of the
nonlinear embedding for kernel principal component analysis (PCA) when polynomial kernels are used. We carry
out eigen‐analysis of the polynomial kernel operator associated with data distributions and investigate the
effect of the degree of polynomial. The results provide both insights into the geometry of nonlinear data
embedding and practical guidelines for choosing an appropriate degree for dimension reduction with
polynomial kernels. We further comment on the effect of centering kernels on the spectral property of the
polynomial kernel operator. © 2013 Wiley Periodicals, Inc. Statistical Analysis and Data Mining, 2013
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