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Abstract: Linear mixed-effects models are widely used in analyzing repeated
measures data, including clustered and longitudinal data, where inferences of both
fixed effects and variance components are of interest. Unlike inference on fixed
effect, which has been well studied, inference on the variance components is more
challenging due to null value on the boundary and the unknown fixed effects as
nuisance parameters. Existing methods require strong distributional assumptions
on the random effects and random errors. In this paper, we develop empirical
likelihood-based methods for the inference of the variance components in the
presence of fixed effects. We derive a nonparametric version of the Wilks’ theorem
for the proposed empirical likelihood ratio statistics for variance components. We
also develop an empirical likelihood test for multiple variance components related
to a sequence of correlated outcomes. Simulation studies demonstrate that the
proposed methods exhibit better type 1 error control than the likelihood-based or
score test when the Gaussian distributional assumptions of the random effects are
violated. We apply the methods to investigate the heritability of physical activity
measured by actigraph device in the Australian Twin study and observe that such
activity is heritable only in the quantile range from 0.375 to 0.514.
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1. Introduction

Longitudinal and clustered data commonly arise from observational studies
or clinical trials, where subjects are measured repeatedly over time or within a
cluster. The repeated measures within a subject or a cluster are often correlated.
To analyze such data, linear mixed-effects (LME) models that incorporate both
fixed and random effects are widely used. Many statistical methods have been
developed for such linear mixed-effects models, especially methods for inference
of the fixed effects. However, inference on the variance components is less
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