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High-dimensional tests for general linear hypotheses through spectral shrinkage

Abstract:

We consider the problem of testing linear hypotheses under a multivariate linear regression model when the dimension of the observations is comparable to the sample size. This framework also includes tests for Multivariate Analysis of Variance (MANOVA). We propose a family of rotation-invariant tests with a class of analytic functions used as spectral regularizers for the residual sample covariance matrix. We derive asymptotic normality of the test statistic under the existence of certain moments for the observations. We also study the asymptotic power of the proposed tests under various probabilistic local alternatives, which enables us to develop tests where the regularization parameters are chosen in a data-driven manner.  We carry out simulation studies to examine the numerical performance of the tests in the MANOVA set-up, and compare with several competing tests for the high-dimensional MANOVA problem.
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