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Abstract, The growth curve model with an autoregressive covariance 
structure is considered. An iterative algorithm for finding the MLE's of 
the parameters in the model is presented, based on the modified likelihood 
equations. Asymptotic distributions of the MLE's are obtained when the 
sample size is large. A likelihood ratio statistic for testing the auto- 
regressive covariance structure is presented. 
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1. Introduction 

The growth curve model  (Pot thoff  and Roy (1964)) is given by 

E(Y) = A 3 g ,  
(1.I) 

V(vec (Y')) = & Z', 

where Y= (yl, . . . ,y~) ' :  N × p  is an observat ion matrix,  vec ( Y ' ) =  (yl, . . . ,  
y~v)', A: N x k is a known design matrix of rank k, Z" k x q is a matr ix of 
u n k n o w n  parameters ,  B: q x p is a known  matr ix  of rank q, 2~: p × p is 
positive definite and the rows of Y are independent ly  normally distributed. 
This model  has been considered by many authors,  including Po t thof f  and 
Roy (1964), Rao (1965, 1967), Khatri (1966) and Grizzle and Allen (1969). 
In general,  p is the number  of t ime points  observed for each of the N 
subjects, (q - 1) is the polynomial  degree, and k is the number  of groups. 
In most  applications of the model,  p is small, i.e., the data  consist of very 
short  series for each subject. Most  theoretical results are for the case when 
the correlation structure is arbitrary. 

In this paper  we consider the case when 2; has an autoregressive 
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