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Abstract

Covariance approximation and structure identification become chal-
lenging in high-dimensional settings when the sample covariance matrix
is singular. We propose to utilize an improved Kullback–Leibler diver-
gence framework for comparing and approximating Kronecker struc-
tured covariance matrices for matrix-variate elliptically contoured dis-
tributions. The approach jointly estimates a regularization parame-
ter and the underlying covariance matrix by positive-definite separa-
ble covariance structures. Method applies number of penalty func-
tions representing different prior distributions on underlying parame-
ter. Simulation studies show that the proposed method reliably identi-
fies covariance structures as well as approximate structural parameters
in high-dimensional settings. Applications to food-habit, barley, and
gene-expression data illustrate its practical usefulness across longitudi-
nal, repeated-measurement, and phylogenetic settings. The proposed
framework provides a flexible approach to regularized covariance ap-
proximation and structure identification when conventional methods
are hindered by high dimensionality and singularity problems.
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