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ABSTRACT

Evolutionaryalgorithmsareinspiredbythebiologicalmodelofevolutionandnaturalselectionand
areusedtosolvecomputationallyhardproblems,alsoknownasNP-hardproblems.Themainmotive
touse thesealgorithms is their robust andadaptivenature toprovidebest search techniques for
complexproblems.Thispaperpresentsacomparativeanalysisofclassificationofalgorithm’sfamily
insteadofalgorithmscomparisonusingKEELtool.ThisworkcomparesSSMA-C,DROP3PSO-C,
FURIA-C, GFS-MaxLogitBoost-Cand CPSO-C algorithms. Further, these selected evolutionary
algorithmsarecomparedagainsttwostatisticalclassifiersusingtheWilcoxonsignedranktestand
Friedmantestonfollowingdatasets—bupa,ecoli,glass,haberman,iris,monks,vehicle,andwine—to
calculateclassificationefficienciesofthesealgorithms.Experimentalresultsrevealsomedifferences
amongthesealgorithms.Visualizationmoduleinthemodelhasbeenusedtogiveoverallresults
asasummarywhilestatisticaltestusingClas-Wilcoxin-STcomparedthealgorithmsinapair-wise
fashiontoconcludeexperimentalfindings.

KEywoRDS
Data Classification, Evolutionary Algorithms, Friedman Test, KEEL Tool, PSO

1. INTRoDUCTIoN

Withtheimmensegrowthintheamountofdatastorage,therehasbeenafocusoneffectiveuseof
DataMining(DM)techniquestoidentifytheinformationandpatternsinthesedatastorages.Research
hasshownhowdataminingtechniquescanhelpinextractingrelevantinformation(withintelligent
methods)fromadataset(Alcalá-Fdezetal.2008).Thisdiscoveredinformationshouldbecorrect,
comprehensible,relevantandinterestinginordertoconsiderthewholeprocessofminingasuccessful
one(Kamath&Cantu-Paz2005).



International Journal of Swarm Intelligence Research
Volume 12 • Issue 1 • January-March 2021

18

DataclassificationisaclassicalDMtechniquewhichisusedtofindrulesandpropertiesthat
classify thedata intodisjointgroups (Romero&Ventura2010).Thegoalof classification is to
correctlypredict a category class for each inputdata in thedata.Researchers inpast haveused
severalconventionalandevolutionarytoolsandtechniquesfordatamining.Conventionaltechniques
sufferfromdrawbackofproducingnonoptimalresultsastheytendtoincreasecomputationalcost
byproducinglargenumberoffeaturesthanactuallyrequired.Thesemethodsworkedonassumption
ofa-prioriknowledgeaboutthedataset,whichinmostcasesisnotavailable.Ontheotherhand,
evolutionaryalgorithmsproducemuchbetteroptimalresultsbecausetheyaredomainindependent
and can manage attribute interaction much better than the conventional data mining techniques
(Alcalá-Fdezetal.2008).

EvolutionaryAlgorithmsaregeneticprocessesthatarenaturallyevolvedoptimizedalgorithms
(Sharma2015).Inpastfewyears,differentevolutionaryalgorithmshavebeendevelopedsuchas
geneticalgorithms(GA),backtrackingsearchoptimizationalgorithms,differentialsearchalgorithms,
multiobjectivebatalgorithm,hybridparticleswarnoptimizationalgorithmetc.(Engelbrecht2007).
Forpre-processingandpost-processingthediscoveredknowledgegeneticalgorithmsareusedwhereas
forrulediscoveryanddatapre-processinggeneticprogrammingisused(Freitas2003).Evolutionary
algorithmsneedstobepredesignedbyprogrammingexpertisewhichrequiresconsiderabletime,
effort,knowledgeandexperience(Alcalá-Fdezetal.2009).

KEELisanopensourcejavasoftwaretool.Itisspecificallyusedforclassification,patternmining,
regression(Alcalá-Fdezetal.2008).ItmakesefficientuseoftheseEvolutionaryAlgorithmswith
astrictimplementationofobjectorientedapproval.Itcompletelymanagesdataandexperiment’s
designusingdatasetrepositoryandnumberofinbuiltevolutionaryalgorithms.KEELservesseveral
features,firstly,itconsistsofseveralevolutionaryalgorithmswellclassifiedintodifferentcategories
(Alcalá-Fdezetal.2008,Alcalá-Fdezetal.2009).Secondly,itincludespre-processingtechniques,post
processingmethods,differentvisualizationmodulesandsoonforvariouspurposes.Furthermore,this
toolhasagreatadvantagethatextendstherangeofusers(Alcalá-Fdezetal.2008).Itisduetouser
friendlyinterfacethatprovideseasytousesoftwarewhichrequireslessknowledgeandexperience.

InthispaperweundertakecomparativeanalysisoffiveevolutionaryalgorithmsusingKEEL
toolnamelyCPSO-C,SSMA-C,FURIA-C,GFS-MaxLogitBoost-CandDROP3PSO-Coneight
datasetsnamely,bupa,ecoli,glass,haberman,iris,monk,vehicleandwine.Theanalysisisbased
oncomparisonofmaximumandminimumefficienciesofselectedalgorithmson8datasets.Further
Clas-Wilcoxin-ST(Wilcoxon1992)isusedasstatisticaltechniqueforpair-wisecomparisongiving
outpositiverank,negativerankandp-valueasoutput.

Themaincontributionofthisworkistocompareclassificationalgorithm’sfamilyinsteadof
classificationalgorithmscomparison.Further,theseselectedevolutionaryalgorithmsarecompared
againsttwostatisticalclassifiersusingtheWilcoxonsignedranktestandFriedmantestonfollowing
datasets:bupa,ecoli,glass,haberman,iris,monks,vehicleandwine.

Section2discussesrelatedstudiesthatcorrespondtoourwork.Section3describesmethodology
usedinthispaper:evolutionaryalgorithmsusedinthemodel,datasetsused,experimentalsetup.
Section4illustratesfunctionalblocksandtheexperimentalcasestudywiththeexperimentalresults.
Finally,section5framesconclusionsandfuturework.

2. RELATED STUDy

ThissectionpresentsresearchworkrelatedtouseofEvolutionaryAlgorithmsindataclassification
publishedbetweenyears2009to2019.Alcal´a-Fdezetal.2009introducedKEELtooltoanalyze
EvolutionaryAlgorithmsthatarebasedonvarietyofapproacheslikePittsburgh,Michiganetc.The
mostimportantfeatureofthistoolisthatitenablesresearcherswithlittleknowledge.KEELhas
beenpicturedasabigcollectionofgeneticfuzzysystemalgorithmsbyAlcal´a-Fdezetal.2008.A
casestudyhasbeenillustratedoftheexperimentpreparedinKEELwhichmadeuseofwilcoxon’s
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