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Mutual Principal Components, reduction of
dimensionality in statistical classification

Carlos Cuevas-Covarrubias

Anahuac University, Mexico

Abstract

Linear discriminant analysis (LDA) and principal components anal-
ysis (PCA) are two fundamental tools of multivariate statistics. Given
a p-dimensional random variable X, PCA finds its optimal representa-
tion in a lower dimensional space. LDA assumes that the sample space
of X is partitioned into two different categories. Given x, a particular
realization of X, LDA lets us infer whether x comes from one category
or the other. We present an original combination of PCA and LDA
where the area under the ROC curve appears as the link between both
methods; we call this Mutual Principal Components. Our objective is
to represent X in terms of a small number of non correlated factors
and maximum separability. Assuming that X is distributed according
to a Gaussian mixture, a parametric approach selects those compo-
nents with maximum contribution to the area under the ROC curve of
an optimal linar discriminant function. A distribution free alternative
shows that this principle is equivalent to maximize the square cosine
between this discriminant function and the vector space generated by
the colums of the resulting principal components transformation ma-
trix.
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