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Abstract

Likelihood analysis for logistic regression models in matched case-control studies is
based on a conditional likehood. We provide a formal derivation for this
conditional likelihood in a general setting by conditioning the sampling
distribution of the risk factors (in each matching group) on its observed order
statistic with respect to lexicographical ordering. The required joint distribution of
the rank and order statistics for vectors is derived in a more general context. The
conditional likelihood depends only upon the odds ratios of interest, ie. for
different values of the risk factor and same value of the matching variable. Hence
the conditional analysis may be used in parametric (e.g.. logistic regresssion) as well
as in nonparametric models for the odds ratios. In the presence of only two disease
categories (case and control) and 1:M matching the conditional likelihood is a
product of multinomial probabilities (reducing to binomial probabilities for M =1).
In this case the conditional analysis can be done within the framework of
generalized linear models. In the presence of more than two disease categories the
conditional distribution of the covariate in each matching group is a multivariate
noncentral hypergeometric distribution (whose basic properties are also given) and
the conditional analysis requires a higher computational effort.
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