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ABSTRACT

In this chapter we compar e the perfor mance of two contrasting evolutionary
algorithmsaddressing asimilar problem, of informationretrieval. Thefirst,

BTGP, is based upon genetic programming, while the second, MGA, is a
genetical gorithm. Weanal yzethe perfor manceof theseevelutionaryal gorithms
through aspects of the evolutionary process they undergo while filtering
information. We measur e aspects of the variation existing in the population
under going evol ution, aswell-asproperties of the sel ection process. Wealso
measur e propertiesof theadaptivelandscapein each algorithm, and quantify
theimportanceof neutral evolutionfor each algorithm. We choose measures
of these propertiesbecausethey appear generallyimportant inevolution. Our
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results indicate why each algorithm is effective at information retrieval,
however they do not provide a means of quantifying ther el ative effectiveness
of each algorithm. We attribute this difficulty to the lack of appropriate
measures available to measure properties of evolutionary algorithms, and
suggest somecriteriafor useful evolutionary measuresto be devel oped inthe
future.

INTRODUCTION

Evolutionary methadshave beenthefocusof much attentionin computer
science, principally becauseof their potential for performingapartially directed
searchinverylargecombinatoria spaces(Sloman, 1998). Evol utionary algorithms
(EAS) havethepotentid toba anceexpl oration of thesearch spacewithexpl oitation
of useful featuresof that search space. However thecorrect balanceisdifficultto
achieveand placeslimitsonwhat canbepredi cted about theal gorithm’ sbehaviour.
Inaddition, EAsareoftenimplementedinsystem-specificways, makingitvery
difficulttopredict andeval uateperformanceondifferentimplementations. This
makestheneedfor measuresto eval uateand comparedifferent algorithmsall the
moreurgent.

In this chapter-we focus upon the comparison between algorithms for
informationretrieval. Thisisoneof thetasksat whichevolutionary a gorithmshave
beenfoundparticularly effective. Suchagorithmsdea withthesituationwherea
relevant sub-set of documentsor recordsmust beisolatedfromalargerpoal. This
chapter considers two such algorithms which were devel oped for the task of
informationfilteringinatelecommunicationscontext. TheBTGPisagenetic
programming systemwherethe programsproduced execute Bool ean searches
throughkeywords(Fernandez-Villacafiasand Exell, 1996). TheM GA isagenetic
algorithm which al so uses aBoolean tree representation, through arel atively
complicated mapping between genotypeand phenotype.

We compare the performance of these algorithms using a collection of
measureschosenfrom consi deration of evol utionary processes. Suchmeasures
havebeen devel oped withinanevol utionary computation context andalsowithin
evolutionary biology. Tounderstand why suchmeasuresmight beuseful, wefirst
consider theevolutionary processitself.

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 thisevolutionary changemay occur asthe consequenceof anumber of
different processes, acting to differing extent. Comparison of biological and
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