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Abstract

This thesis describes methods associated with general random effects models. It

is divided into two parts. Part one describes a technique for investigating mean-

varia¡ce relationships in random efiects models. A simple one-way random effects

model is proposed as a basis for deriving a score test for homogeneity of variance

in one-way random effects models. An arbitrary mean-variance relationship is cap-

tured by a single parameter which allows for the possibility of detecting situations

where the variance changes systematically with the mean, Part two derives an

approximation to the likelihood function using a Laplace expansion to the fourth

order. This approximation may be applied to general models with multiple crossed

and/or nested effects. The score test of homogeneity and the approximate likelihood

function are examined using simulations and simple data analyses.
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