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Abstract Hierarchical linear models with a block circular covariance structure are
considered. Sufficient conditions for obtaining explicit and unique estimators for the
variance–covariance components are derived.Different restrictedmodels are discussed
and maximum likelihood estimators are presented. The theory is illustrated through
covariance matrices of small sizes and a real-life example.
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1 Introduction

Mixed linear models offer large flexibility in modeling data structures consisting of
multiple levels of nested groups. These models are also known as multilevel models
or hierarchical linear models (see e.g. Searle et al. 1992; Demidenko 2004). Hierar-
chically structured data naturally arise in various applications including sociology,
education, biology and life sciences.
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