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ABSTRACT

Thispaperintroducesanovelfeatureselectionmodelforsupervisedintervalvalueddatabasedon
intervalK-Meansclustering.Theproposedmodelexplorestwokindsoffeatureselectionthrough
featureclusteringviz.,classindependentfeatureselectionandclassdependentfeatureselection.The
formeroneclustersthefeaturesspreadacrossallthesamplesbelongingtoalltheclasses,whereas
thelatteroneclustersthefeaturesspreadacrossonlythesamplesbelongingtotherespectiveclasses.
Bothfeatureselectionmodelsaredemonstratedtoexplorethegenerosityofclusteringinselecting
theintervalvaluedfeatures.Forclustering,thekerneloftheK-meansclusteringhasbeenalteredto
operateonintervalvalueddata.Forexperimentationpurposefourstandardbenchmarkingdatasets
andthreesymbolicclassifiershavebeenused.Tocorroboratetheeffectivenessoftheproposedmodel,
acomparativeanalysisagainstthestate-of-the-artmodelsisgivenandresultsshowthesuperiority
oftheproposedmodel.
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INTRoDUCTIoN

Inthecurrenteraofdigitaltechnology-patternrecognitionplaysavitalroleinthedevelopmentof
cognitionbasedsystems.Thesesystemsquitenaturallyhandleahugeamountofdata.Whilehandling
suchvastamountofdata,thetaskofdataprocessinghasbecomecursetoprocess.Toovercome
curseindataprocessing,theconceptoffeatureselectionisbeingadoptedbyresearchers.Nowadays,
featureselectionhasbecomeaverydemandingtopicinthefieldofmachinelearningandpattern
recognition,asitselectthemostrelevantandnon-redundantfeaturesubsetfromagivensetoffeatures
usingafeatureselectiontechnique.Basically,thefeatureselectiontechniquesarebroadlyclassified
into:filter,wrapper,andembeddedmethods(Arturet.al.,2012).

Generally,theexistingconventionalfeatureselectionmethods(Arturet.al.,2012)failtoperform
featureselectiononunconventionaldatalikeinterval,multi-valued,modal,andcategoricaldata.These
dataarealsocalledingeneralsymbolicdata.Thenotionofsymbolicdatawasemergedintheearly
2000,whichmainlyconcentratesinhandlingveryrealistictypeofdataforeffectiveclassification,
clustering,andevenregressionforthatmatter(LynneandEdwin,2007).Asitisapowerfultoolin
solvingproblemsinanaturalway,wethoughtofdevelopingafeatureselectionmodelforanyoneof
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themodalities.Inthisregard,wehavechosenwithanintervalvalueddata,dueitsstrongnaturein
preservingthecontinuousstreamingdataindiscreteform(LynneandEdwin,2007).Thus,webuilt
afeatureselectionmodelforintervalvalueddatainthiswork.

Initially,ManabuIchino(1994)providedthetheoreticalinterpretationoffeatureselectionon
intervalvalueddata.Themethodworksbasedon thepretendedsimplicityalgorithmhandled in
Cartesianspace.Later,therearecoupleofattemptsfoundonfeatureselectiondoneonmixedtype
data(i.e.,interval,multi-valued,andqualitative).Bapuet.al.,(2007)proposedatwo-stagefeature
selectionalgorithmwhichcanhandlebothintervalaswellmulti-valueddatausingMutualSimilarity
Valueproximitymeasureforun-superviseddata.Qinetal.,(2014)proposedanapproachbasedon
informationtheorywhichselectsanoptimalfeaturesubsetbycomputingmodifiedheuristicmutual
information.Thisapproachhandlesbothnumericandintervalvaluedfeatures.Lyamineetal.,(2015)
proposedafeatureselectionmodelwhichhandlesheterogeneoustypedataviz.,interval,quantitative,
andqualitative.Theproposedfeatureselectionmodelmakesuseofsimilaritymarginandweighting
schemeforselectingfeatures.Inadditiontothisthemodelconvertsthedifferenttypesofdatainto
acommontypeandfurtheracommonweightingschemeisemployedonit.Lyamineet.al.,(2011)
present the feature selection of interval valued data based on the concept of similarity margin
computedbetweenanintervalsampleandaclassprototype.Thesimilaritymarginiscomputedusing
asymbolicsimilaritymeasure.Theauthorshaveconstructedbasisforthesimilaritymarginandthen
theyworkedoutatthemulti-variateweightingscheme.Theweightcorrespondingtoeachfeature
decidestherelevancyofthatfeature.Hence,theyconsideredLagrangeMultiplierforoptimizingthe
weightswhichresultswiththeoptimalsetoffeatures.Theexperimentationisdoneonthreestandard
benchmarkingintervaldatasetandvalidatedusingLAMDAclassifier.Chih-Chinget.al.,(2014)have
comeupwiththemodelwhichmakeuse(Lyamineet.al.,2011)inallaspectsinselectingthefeatures
butwithrespecttosimilaritymeasurecomputation,theauthorshaveusedrobustGaussiankernel.The
authorsalsohavegivenanexperimentationandacomparativeanalysisononlyoneintervaldataset.
Jianetal.,(2016)proposedaheuristicapproachforattributereduction.Thisapproachmakesuseof
roughsetandinformationtheoryforattributereduction.Inthetheoryofroughsets,iftheefficiency
oftheoptimalsubsetequalstotheefficiencyoforiginalfeaturesetthensuchprocessistermedas
attributereduction(insteadoffeatureselection).GuruandVinay(2016)proposedafeatureselection
modelbasedontwonovelfeaturerankingcriteriaforintervalvalueddata.Thismodelmakesuseof
vertextransformationtechniquebeforecomputingtherankofthefeatures.Therankedfeaturesare
thensortedbasedontheirrelevancybeforegetselectedthroughexperimentation.Thelimitationof
thismodelisthecomputationofvertextransformationforhigherdimensionaldatawhichleadsto
exponentialtimecomplexity.

Apartfromtheabove-mentionedworks,noworkcanbeseenonfeatureselectionofinterval
valueddatabasedonclusteringof features.Clusteringof featuresand then selecting thecluster
representativeshelpsinimprovingthepredictionaccuracy.Inaddition,italsoeliminatestheredundant
features,asitselectsfeatureswhichareofmostrelevant(Qinbaoet.al.,2013).Withthisbackground,
hereinthispaper,afeatureselectionmodelisproposed.

Theproposedfeatureselectionmodelisbasedonclusteringtheintervalfeaturesthroughinterval
K-Meansclusteringalgorithm.TheconventionalK-Meansclusteringismodifiedtoadopttheinterval
valued data by altering the conventional kernel with the symbolic interval similarity measures.
Theclusteringofintervalfeaturesforfeatureselectionisrealizedintwodifferentwaysviz.,class
independent features clustering and class dependent features clustering. In the former approach,
initiallythesupervisedintervalfeaturematrix(Figure1(a))istransformedandthenthetransformed
featurematrix(Figure1(b))isfedintointervalK-meansclusteringalgorithm.Thus,resultswiththeK
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