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Abstract. We present the score and Wald test analogues to Srivastava's 
(1985, Comm. Statist. A--Theory Methods, 14, 775-792) likelihood ratio 
tests for the multivariate growth curve model with missing data, and 
illustrate their use with data from an immunotherapy experiment 
(Fukushima et al. (1982, Int. J. Cancer, 29, 107-112, 113-117)). 
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1. Introduction 

Potthoff and Roy (1964) introduced a generalization of the usual 
multivariate analysis of variance model, and showed that their generalized 
model is pertinent to polynomial growth curve analyses. Rao (1965, 1966) and 
Khatri (1966) further developed the Potthoff-Roy growth curve model, 
deriving appropriate likelihood ratio test procedures and confidence intervals 
for the unknown model parameters. Kleinbaum (1973) considered a further 
extension of the growth curve model to incorporate missing data problems, 
and proposed in these situations asymptotic Wald tests for parameter values 
based on best asymptotically normal estimators. However, various difficulties 
attend Kleinbaum's procedures: his estimated covariance matrices may not 
necessarily be positive definite in small samples; and, Schwertman (1974) and 
later Leeper and Woolson (1982) reported that his procedures can be 
profoundly anticonservative, simulated significance levels being much too 
large with small data sets. Recently, Srivastava (1985) explicitly derived 
likelihood ratio tests for Kleinbaum's growth curve problem with missing 
data. Our aim in this note is to present an alternative development to that of 
Srivastava: in particular, we shall provide the score and Wald tests analogues 
to his likelihood ratio tests. These procedures complement Srivastava's 
approach, and may be computationally more attractive. Section 2 contains 
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