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ABSTRACT

Theuseofensembleparadigmwithclassifiers isaprovenapproachthat involvescombiningthe
outcomesofseveralclassifiers.Ithasrecentlybeenextrapolatedtofeatureselectionmethodstofind
themostrelevantfeatures.Earlier,ensemblefeatureselectionhasbeenusedinhighdimensional,low
samplesizedatasetslikebioinformatics.Toone’sknowledgethereisnosuchendeavorinthetext
classificationdomain.Inthiswork,theensemblefeatureselectionusingdataperturbationinthetext
classificationdomainhasbeenusedwithanaimtoenhancepredictabilityandstability.Thisapproach
involvesapplicationof the same feature selector todifferentperturbedversionsof trainingdata,
obtainingdifferentranksforafeature.Previousworksfocusonlyononeofthemetrics,thatis,stability
oraccuracy.Inthiswork,acombinedframeworkisadoptedthatassessesboththepredictabilityand
stabilityofthefeatureselectionmethodbyusingfeatureselectionensemble.Thisapproachhasbeen
exploredonunivariateandmultivariatefeatureselectors,usingtworankaggregators.
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INTRodUCTIoN

Featureselectionhelpsreducethedimensionalityofadatasetbyselectingasubsetofattributesthat
arecapableenoughtorepresenttheknowledgeoftheentiredataset.Methodsusedtocarryoutdata
classificationgainalotfromfeatureselectiononcetheredundant,noisyandirrelevantattributesare
removedfromthedataset.Withtheavailabilityofsomanyfeatureselectiontechniqueschoosing
asuitabletechniqueforagivendatasetisachallenge.Generally,thecriterionsusedtogaugethe
effectiveness of an attribute selection method are the classification performance and algorithm
complexity.Latelythestabilityoftheattributeselectionmethodhasalsobecomeametricforthe
same(Awada,Khoshgoftaar,Dittman,Wald,&Napolitano,2012).Thisisduetotherequirement
inrealworldapplicationsofchoosingasimilarsetofattributeseachtimethemethodisusedonthe
samedatasetwithalittleperturbation(Kalousis,Prados,&Hilario,2007).Stabilityisthemeasure
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oftherobustnessoftheresults,whenthedatasetcompositionischanged.Robustnessimpliesthat
removingoraddingasmallpercentageofdatainstancesshouldnotaffectthesetoffeaturesselected
inasignificantway.Unstablefeatureselectionmethodsreducetheconfidenceofdomainexpertsand
confusethem.Researchershavebeenworkingintheareaofstabilityandclassificationperformance
offeatureselectionalgorithmsinthegeneticanalysis(orbioinformatics)domain.Howevertilldate,
thereislackofworkonstabilityinthetext classification domainandisanopenareaofresearch
infuture.Dittman,Khoshgoftaar,Wald,&Napolitano,2013studiedtheeffectofdatasetdifficulty
onthestabilityoffeatureselectionmethodinthedomainofgeneselectionfromhighdimensional
micro-arraydatasets.

Ithasbeendemonstratedthatthereisnoloneoptimalattributeselectionmethodandthatquit
afewsubsetsofattributesarecapableofdiscerningthedatajustthesame(Saeys,Abeel,&Vande
Peer,2008).Insteadofusingaparticularattributeselectiontechniqueandusingitsoutput,ensemble 
approachmaybeusedbycombiningthesubsetsobtainedfromvariousattributeselectionmethods.
Thevariousfeaturesubsetsobtainedfromdifferentmethodscanbeconsideredaslocaloptimain
thefeaturesubsetspace,whereastheensemblefeatureselectionmaygiveamorefavourablesubset
(Saeysetal.,2008).

Creatingafeatureselectionensembleincludes(i)Decidingtheensemblecomponentsthatproduce
differentsubsetsoffeatures;(ii)Aggregationoftheabovesubsetstoafinalfeaturesubsetbasedon
somerankaggregationstrategy.

Thedataperturbationapproachforcreatingfeatureselectionensembleinvolvesapplicationofthe
samefeatureselectortodifferentperturbedversionsofthetrainingdata,obtainingdifferentranksfor
thesamefeature.Thisisfollowedbyrankaggregationproceduretoobtainafinalrankforeachfeature.

Contribution
Thisworkinvolvesanalysingtheeffectofensembleattributeselectionusingdataperturbationapproach
inthetext classificationdomain.Theaimistostudytogether,boththerobustnessandpredictability
oftheensemblemodelinthetextclassificationdomain.Theeffectonpredictiveperformanceand
stabilityusingthefeatureselectionensembleversionhasbeenstudiedonfourfeatureselectors–
InformationGain(IG),MaximumRelevanceMinimumRedundancy(mRMR),ReliefFandoneR,using
tworankaggregationfunctions-meanandmedian.TheIGandoneRmethodsrepresentunivariate
methodswhereas theReliefFandmRMRrepresentmultivariatemethods.Theauthorshavealso
comparedtheperformanceofthefeaturesselectedthroughensembleattributeselectionofIGand
mRMRmethodstothatofthefeatureschosenusingtheirearlierproposedfeatureselectionmethod
-Normalized IG and CHI feature selection (NICFS)(MehtaandChandra,2019).Theperformance
resultsofNICFSwerebetterthantheresultsoftheensemblesofIGandmRMRmethodscreated.A
diversitystudyamongthefourrankerswasalsoconductedtoensurethattherankerschoseninthis
workarediverseinbehaviour.Thestabilityofthefourfeatureselectionmethodswasalsocompared
inwhichIGturnedouttobethemoststablemethod.

LITERATURE SURVEy ANd BACKGRoUNd

Basedonthewaytheyinteractwiththeclassifierfeatureselectionmethodsmaybeclassifiedinto
filter,wrapperandembedded(Guyon,Gunn,Nikravesh,&Zadeh,2008).Fromthevaluesofthe
attributeandthetargetclass,filtermethodscalculatethescoreoftheattribute,independentofthe
classifier.Theoutputmaypossiblybetheattributeweight,attributerankortheattributesubset.The
wrappermethodssearchthroughthespaceofsubsetsofattributes,guidedbytheperformanceofthe
associatedclassifier.Wrappersarecomputationallycostlybutyieldbetterperformancethanfilter
methods.Lastly,embeddedmethodsuse the internalparametersofaclassifierwhileperforming
featureselection.Theseobtainagoodtrade-offbetweencomputationalcostandperformance.The
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