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Abstract
In many statistical applications, principal component analysis is applied to reduce the
dimension of the data before clustering. This procedure, named “tandem analysis”, has been
criticized by several authors (Chang, 1983; De Soete & Carroll, 1994), because in the
reduction phase some information relevant for the successive classification can be lost. To
overcome this problem, some authors proposed methodologies for simultaneous classifica-
tion and reduction of two-way data (De Soete & Carroll, 1994; Vichi & Kiers, 2001) or
three-way data (Rocci & Vichi, 2001), in the context of hard or fuzzy partitioning. The
main purpose of this paper is to reformulate these previous works using a mixture
maximum likelihood approach. It is assumed that the observed data to be clustered are
sampled from a finite mixture of Gaussians, i.e, each observation is taken to be a realization
of a mixture density, where the components correspond to underlying groups. The groups-
constrained covariance matrix depends on occasions and variables following Browne’s
(1984) direct product model. This allows to decompose the within-group variability into
parts due to variables and occasions, respectively. The mean vectors of the groups are
constrained to lie in a reduced subspace according to a Tucker model. In this way, the latent
factors for variables and occasions that best explain the between-group variability in the
data are identified. A computationally efficient ECM algorithm (Meng & Rubin, 1993) to
compute the maximum likelihood estimates of the model parameters is also presented.
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