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Abstract

Let us consider an experiment, in which p characteristics are ob-
served in q time points for each of n treatments. The data from such
an experiment are arranged in three-indices matrix (tensor of order
three) and can be modeled using a generalize growth curve model

Y = (A,B,C)X + E ,

where (A,B,C)X is a product of tensor X from each of three ”sides”
by matrices A ∈ Rn×n1 , B ∈ Rp×p1 i C ∈ Rq×q1 respectively, i.e.,

((A,B,C)X )kij =

n1∑
α=1

p1∑
β=1

q1∑
γ=1

akαbiβcjγxαβγ ;

cf. Savas and Lim (2008).
Assuming independence of treatments, it is natural to study a

doubly-separable variance-covariance matrix of the tensor of observa-
tions, which can be presented as a Kronecker product of three matrices,
where one of these matrices is identity of order n. The aim of this paper
is to determine the maximum likelihood estimators of unknown param-
eters (expectation and variance-covariance matrix) under a generalized
growth curve model.

Presented results are some generalization of the paper by Srivastava
et al. (2009).
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