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The Covariances of Quadratic Forms of Random Variables

and Their Applications in Linear Mixed Models

MA TIEFENG
(Statistics College, Southwestern University of Finance and Economics, Chengdu, 610074)

WANG Soncaur  YIN SuJju
(College of Applied Sciences, Beijing University of Technology, Beijing, 100124 )

An improved ANOVA estimator is obtained in this paper. For the linear mixed model, the improved
estimator can be obtained by this idea and dominates ANOVA estimator. For random effects model of

one-way classification, the estimator considered by Kelly and Mathew!"

is a special case. This idea is
also used to improve spectral decomposition estimator. This paper applys a simple property of variance-
covariance to prove that the spectral decomposition estimator uniformly dominates ANOVA estimator for
random effects model with one variance component when the covariance matrix of random effects only
has one eigenvalue. Finally, this result is extended and we obtain a better feasible generalized spectral
decomposition estimator.

Keywords: Variance component model, spectral decomposition estimator, ANOVA estimator,

mean squared error.
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