Analysis of two mutliblocks tables: DO-ACT
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Abstract

Many generalizations of standard linear multivariate analysis like Principal Compo-
nent Analysis (PCA) or Canonical Correlation Analysis (CCA) have been proposed
for study three or more sets of variables, that is to say a multiblock table. In this
paper, a multiblock table (or a multiblock) is a set (or group) of matrices measured
with the same observations. Most of the extensions of CCA determine the dimension
(or rank) of the model step by step, using linear combinations of the variables of each
matrix and optimizing a criterion. Only few methods optimize a global criterion and
generate in a right way a solution with fixed rank. In the case of two multiblocks,
some methods exist in the chemometric literature for building regression models.
But if the problem is the simultaneaous analysis of a pair of multiblock tables, only
a few methods exist, but working only with two three-way arrays.

The purpose of this paper is to introduce a new approach for finding common di-
mensions inside two multiblocks tables with different length (different number of
variables in each tables) and for describing each one of them. This global approach,
referred as DO-ACT (DOuble ACT), is closely related to the STATIS (or ACT)
strategy (Lavit et al., 1994) and Tucker inter-battery method (Tucker, 1958) and
is made of three successive steps: interstructure, compromaise, intrastructure. The
first is based on the optimization of a criterion using the Hilbert-Schmidt scalar
product. During the second step, two compromises (one per multiblock) are defined
and in the third step the compromise is analyzed and each table is compared to the
compromise by mean of graphical representations of the observations and variables.
The DO-ACT methodology is built to take into account the block structure (two
multiblocks) of the data and can be useful to analyze large data sets where the
measurements are organized with an important number of tables.

This new method will be described and an application on a real dataset will be
made, using a S-Plus 6.0 program.
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