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Abstract

This chapter shows several approaches to determine how the most relevant subset of
variables can perform a classification task. It will permit the improvement and
efficiency of the classification model. A particular technique of evolutionary computation,
the genetic algorithms, is applied which aim to obtain a general method of variable
selection where only the fitness function will be dependent on the particular problem.
The solution proposed is applied and tested on a practical case in the field of analytical
chemistry to classify apple beverages.
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Introduction

The main goal of any classification method is to establish either the class or the category
of a given object, which is defined by some attributes or variables. Nevertheless, not all
those attributes give the same quality and quantity of information when the classification
is performed. Sometimes, too much information (in this chapter, this term will include both
useful and redundant information) can cause problems when assigning an object to one
or another class, thus deteriorating the performance of the classification.

The problem of variable selection involves choosing a subgroup of variables from an
overall set of them that might carry out the finest classification. Some advantages
obtained after a selection process are:

• Cost reduction for data acquisition: If less data are required for sample classifica-
tion, the time required to obtain them would be shorter.

• Increased efficiency of the classifier system: Less information also requires less
time for its processing.

• Improved understanding of the classification model: Those models that use less
information to perform the same task will be more thoroughly understood. The
simpler the formulation of the classifier, the easier the extraction of the knowledge
and its validation.

• Efficacy improvement: Sometimes, too much information might deteriorate the
generalization ability of the classification method.

Variable Selection

A generic process of variable selection can be formalized by means of the following
definitions:

If A is a set of n objects:

A = {x
i
, i=1...n}

Each object x
i
 is described by a set of d variables, V, each one can be either quantitative

or qualitative:

V
 
= {V

j
, j=1...d }
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