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Spatial Sign

We investigated principal component analysis (PCA) with kernel functions in
the framework of high-dimensional asymptotic theory to reveal non-linearity in high-dimensional
data. We proposed clustering and outlier detection methods by using PCA and discuss their
optimality, in particular, by providing a theoretical evaluation for the tuning parameters of the
Gaussian kernel, which is often used empirically. In the presence of outliers, we proposed a test
method using principal component scores, and devised a method that can identify multiple outliers.

With respect to outliers, we also studied the robustness of high-dimensional data, focusing on
spatial signs.
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