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2 PCA

We created two high-dimensional PCAs which we called the noise-reduction
methodology and cross-data-matrix methodology. We proposed a new model, the power spiked model, for
eigenvalues and gave consistent estimators of the eigenvalues, eigenvectors and PC scores. We did
pioneering work on band-width confidence regions, two-sample problems, classification, variable
selection, regression, pathway analysis and so on. We created the extended cross-data-matrix methodology
which gives an unbiased estimator at low cost and applied it to the test of correlations. We considered
multiclass discriminant analysis and showed that the distance-based classifier, geometric classifier and
feature selection by DQDA are superior to sparse regularized classifiers. We proved their
misclassification rates go to zero in high-dimension, non-sparse settings. Our work can be applied to
many fields, such as medicine and big data, and has much lower computational costs with higher accuracy
than existing methods.
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