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Abstract

The aim of this talk is to determine the best approximation of
a positive definite symmetric matrix Ω of order n by Ψ ⊗ Σ, where
square matrices Ψ and Σ are arbitrary (unstructured) or one of them,
say Ψ, can be structured as compound symmetry (CS) correlation, i.e.,
(1 − %)I + %11>, or autoregression of order one (AR(1))) correlation,
i.e.,

∑
i=0 %

i
(
Ci + Ci>) with C = (cij), and cij = 1 if j − i = 1 and

0 otherwise. The best approximation means here that the entropy loss
function (cf. [1])

f(Ω,Ψ ⊗ Σ) = tr
(
Ω−1(Ψ ⊗ Σ)

)
− ln

∣∣Ω−1(Ψ ⊗ Σ)
∣∣− n

is minimized with respect to Ψ⊗Σ, where Ψ is unstructured or struc-
tured as CS or AR(1).

We show that for a given Ω and positive definite component of
Ψ⊗Σ, say Σ, the best approximation is obtained for positive definite
Ψ.

Presented results can be widely used in multivariate statistics, for
example for regularizing the covariance structure of a given covariance
matrix, for determining the estimators of covariance structure or for
testing hypotheses about the covariance structures.
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