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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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• Abstract
• Linear discriminant analysis (LDA) and principal components analysis (PCA) are two fundamental tools of multivariate statistics. 

Given
• a p-dimensional random variable X, PCA nds its optimal representation in a lower dimensional space. LDA assumes that the 

sample space of X is partitioned into two dierent 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 matrix.
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Resumen en Español

Componentes Principales Mutuas, reducción de la dimensionalidad en clasificación estadística. 

El Análisis Lineal Discriminante (ALD) y el Análisis de Componentes Principales (ACP) son dos técnicas 
fundamentales de análisis multivariado. Dado un vector de dimensión p, el ACP define su mejor representación en un 
espacio de dimensión reducida. Por otro lado, el ALD asume que el espacio muestral de este vector aleatorio está 
particionado en dos coategorías; dada una realización del vector, LDA infiere la categoría de origen. En este trabajo 
analizamos una combinación original del LDA y el ACP en donde el área bajo la curva ROC aparece como elemento 
de unión entre las dos técnicas. Hemos llamado a esta técnica “Componentes Principales Mutuas”. El objetivo es 
representar al vector aleatorio bajo estudio en términos de un número reducido de factores no correlacionados. 
Suponiendo que el Vector se distribuye conforme a una Mixtura Gaussiana, utilizamos un enfoque paramétrico que 
seleciona a aquellos componentes con máxima contribución al área bajo la curva ROC de la función lineal 
discriminante. Presentamos además una alternativa libre de distribución equivalente a maximizar el coseno del ángulo 
que forma esta función discriminante con el espacio vectorial generado por las columnas de la matriz de 
transformación resultante.

Palabras clave: Clasificación, Índice lineal, Curva ROC, ACP, Reducción de dimensionalidad.
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