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Abstract

The conventional approach to modelling longitudinal RCT data places considerable emphasis
on estimation of the mean structure and much less on the covariance structure, between re-
peated measurements on the same subject. Often, the covariance structure is thought to be
a ‘nuisance parameter’ or at least not to be of primary ‘scientific interest’ and little effort is
expended on elucidating its structure. In particular, the idea that intervention might affect the
covariance structure rather than, or as well as, the mean rarely intrudes.

A decade on, we shall argue that these ideas are rather passé and that from an inferential
standpoint the problem is symmetrical in both parameters 1 and . Throughout, we will distin-
guish carefully between joint estimation which is now relatively routine and joint model selection
which is not.

At first sight the task of estimating the structure of X, from the data, rather than from a pre-
specified menu, may seem daunting, whence the idea of searching the entire covariance model
space, {C}, for ¥, may seem prohibitive. Thus, the final demand that we conduct a simultane-
ous search of the Cartesian product of the mean-covariance model space, { M x C}, may seem
impossible. However, below, we shall accomplish all three tasks elegantly for a particular, but
very general, class of covariance structures, {C*}, defined below.

The technique is based on a modified Cholesky decomposition of the usual marginal covari-
ance matrix X(t, 6), where ¢ represents time and 6 is a low-dimensional vector of parameters
describing dependence on time. The decomposition leads to a reparametrization, (¢, s, ¢), in
which the new parameters have an obvious statistical interpretation in terms of the natural log-
arithms of the innovation variances, ¢, and autoregressive coefficients, ¢. These unconstrained
parameters are modelled, parsimoniously, as different polynomial functions of time.

In this talk we trace the history of the development of joint mean-covariance modelling over
the last decade, from Pourahmadi’'s seminal paper in 1999 to recent times, discuss current
research in this paradigm and remark on the lack of impact on trial design and analysis.
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