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ABSTRACT
In this chapter we compare the performance of two contrasting evolutionary
algorithms addressing a similar problem, of information retrieval.  The first,
BTGP, is based upon genetic programming, while the second, MGA, is a
genetic algorithm. We analyze the performance of these evolutionary algorithms
through aspects of the evolutionary process they undergo while filtering
information. We measure aspects of the variation existing in the population
undergoing evolution, as well as properties of the selection process.  We also
measure properties of the adaptive landscape in each algorithm, and quantify
the importance of neutral evolution for each algorithm.  We choose measures
of these properties because they appear generally important in evolution. Our
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results indicate why each algorithm is effective at information retrieval,
however they do not provide a means of quantifying the relative effectiveness
of each algorithm.  We attribute this difficulty to the lack of appropriate
measures available to measure properties of evolutionary algorithms, and
suggest some criteria for useful evolutionary measures to be developed in the
future.

INTRODUCTION
Evolutionary methods have been the focus of much attention in computer

science, principally because of their potential for performing a partially directed
search in very large combinatorial spaces (Sloman, 1998). Evolutionary algorithms
(EAs) have the potential to balance exploration of the search space with exploitation
of useful features of that search space.  However the correct balance is difficult to
achieve and places limits on what can be predicted about the algorithm’s behaviour.
In addition, EAs are often implemented in system-specific ways, making it very
difficult to predict and evaluate performance on different implementations. This
makes the need for measures to evaluate and compare different algorithms all the
more urgent.

In this chapter we focus upon the comparison between algorithms for
information retrieval.  This is one of the tasks at which evolutionary algorithms have
been found particularly effective.  Such algorithms deal with the situation where a
relevant sub-set of documents or records must be isolated from a larger pool.  This
chapter considers two such algorithms which were developed for the task of
information filtering in a telecommunications context.  The BTGP is a genetic
programming system where the programs produced execute Boolean searches
through keywords (Fernández-Villacañas and Exell, 1996). The MGA is a genetic
algorithm which also uses a Boolean tree representation, through a relatively
complicated mapping between genotype and phenotype.

We compare the performance of these algorithms using a collection of
measures chosen from consideration of evolutionary processes.  Such measures
have been developed within an evolutionary computation context and also within
evolutionary biology. To understand why such measures might be useful, we first
consider the evolutionary process itself.

Evolution can be described as “...any net directional change or any
cumulative change in the characteristics of organisms or populations over
many generations ...” (Endler, 1986).

But this evolutionary change may occur as the consequence of a number of
different processes, acting to differing extent.  Comparison of biological and
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