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ABSTRACT

Inmachinelearning,itisrequiredthattheunderlyingimportantinputvariablesareknownorelsethe
valueofthepredictedoutcomevariablewouldnevermatchthevalueofthetargetoutcomevariable.
Machine learning tools are used in many applications where the underlying scientific model is
inadequate.Unfortunately,makinganykindofmathematicalrelationshipisdifficult,andasaresult,
incorporationofvariablesduringthetrainingbecomesabigissueasitaffectstheaccuracyofresults.
Anotherimportantissueistofindthecausebehindthephenomenaandthemajorfactorthataffectsthe
outcomevariable.Theaimofthisarticleistofocusondevelopinganapproachthatisnotparticular-
toolspecific,butitgivesaccurateresultsunderallcircumstances.Thispaperproposesamodelthat
filtersouttheirrelevantvariablesirrespectiveofthetypeofdatasetthattheresearchercanuse.This
approachprovidesparametersfordeterminingthequalityofthedatausedforminingpurposes.
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1 INTRoDUCTIoN

Adatascientistusuallystartswithsomehypothesisaboutwhatshouldgoinapredictivemodel.Since
amodelisasimplifiedrepresentationoftheworld,willneverconclusively know thatavariablecauses
someeffect.Thedatascientistcanonlytrytodifferentiatecorrelationandcausation,bymeasuring
avariable’spredictivepoweracrossalongtime-span.Perhapsevenacrossthewholelifetimeofthe
project.Themostimportantcharacteristicsofvariableimportanceandfeatureselectionarelessdata
ensuresimplerdatalayer;simplermodelsensurefastermachinelearning;lowerVarianceensures
modelsgeneralizeandcomprehensive.Nowtherearesomededicatedlineartimesalgorithmsfor
feature selectionbutnoneof themaregeneralized.Thispaperproposesageneralizedalgorithm
thatnotonlyselectsthemostrelevantfeaturesbutalsoselectslessnumberofvariableswhenever
possiblewithoutsacrificingtheaccuracy.Firstly,theexistingworksaredescribedintheliterature
surveysection,andthentheproposedalgorithmisdescribedinthemethodologysectionalongwith
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themathematical justificationoftheuseofthealgorithmasregardingits improvedperformance
ascompared to thepresentworks.Then the results arecompared forvarious testdataand their
interpretationsareexplained.Thissectionalsodescribeshowtheresultssupportthedata.Finally,
concludewiththefurtherscopeofimprovementintheconclusionsection.

2 LITeRATURe SURVey

Any typicalmachine-learningalgorithm involvesextracting theoutput fromagivensetof input
variables. These variables are also called as features in the input space, the input space can be
representedasavector in n

.Thealgorithmsaredevelopedassuminga functional relationship
betweentheinputvectorandtheoutputvariable. f n

: → .Thisassumptionmaynotalwaysbe
true;theremaybesomevariablesthatmaynothaveanyinfluenceontheoutputvariables,tofilter
suchvariablesnumerousalgorithmsforrankingsuchvariablesareproposed.InapaperbyAlain
RakotomamonnewmethodsforvariableselectionareproposedforSupportVectorMachines.Initial
developmentscamefromGuyon&Elisseeff(Guyon&Elisseeff,2003).Thispapercontainedan
algorithmforselectinggenesthatarerelevantforcancerclassificationproblem.Hisgoalwastofind

asubsetofsizeramongdvariablesthatmaximizestheperformanceofpredictor.Thecriterion w
2

isusedwhere: f x w x b� � � � � �.� ;ɸisthekernelusedinsvm,wandbaretheparametersfor

aparticularmodel.TherankingcriterionthathasbeenusedisR i w
c � � � �

2

hisalgorithmruns
inlineartime.

Similarlyothermethodsforvariableselectionhasbeenproposedforneuralnetworksalso,the
startingdevelopmentinthisareawasdonebyGarson(Beck,2018)whichwaslatermodifiedbyGoh
(Goh,1995)torankthevariableimportance,thereasimpleequationthatisbasedonconnection
weightswereproposed,Qikdeterminedtherelativeimportanceofi-thinputonk-thoutput.However,
themaindisadvantageoftheGarson’salgorithmwasitusedabsolutevaluesofweightsthatsometimes
ledtoerroneousresults.ThisdisadvantagewasremovedbyOlden(Oldenetal.,2004).Inalatest
paperbyLiuandZaho(Liu&Zhao,2017)avariableimportanceweightedrandomforestisusedfor
classificationandregression,theproblemwastheperformanceofrandomforestfalldownwhenthe
numberoffeaturesincreased.InanotherpaperbyKvalheimetal(Kvalheimetal.,2014)variable
importance in latent variable regression model is proposed they presented some new graphical
toolsforimprovedinterpretationoflatentvariableregressionmodelsthatcouldassistinvariable
selection.Therefore,fordifferentAItoolsyouhavedifferentalgorithms.Inthispaper,presenta
novelalgorithmthatrunsforanytypeoftoolsomeoneisusingandprovidesthecriteriontodecide
whethertheresultsaremeaningful.

DataMining is a termcoined todescribe theprocessof sifting through largedatabases for
interestingpatternsandrelationships.Inthispaperanalyzesthecancer,Wisconsinperformanceof
DecisionTree,BreastcancerclassifierCARTwithandwithoutfeatureselectionintermsofaccuracy,
timetobuildamodelandsizeofthetreeonvarious.ThispaperistheCombinationofattributeselection
methodwithLogisticRegression;heretheQuickReductAlgorithmisusedforattributeselection.The
differentattributeselectionapproachesdefinedforLogisticRegression,theyarelogisticregression
withBackwardElimination,LogisticRegressionwithForwardSelectionandLogisticRegressionwith
QuickreductAlgorithm,andtheresultselaboratestheIntercept,CoefficientandAICmeasuresfor
theDiabetesdataset(Samya,2017).Bydistinctivetheforemostsalientoptionsforlearning,focuses
alearningalgorithmicruleonthoseaspectsoftheinformationmosthelpfulforanalysisandfuture
prediction.Atechniqueforcorrelation-basedfeaturechoice,supportedconceptsfromtakealookat
theory,isdeveloped.Itevaluatedusingcommonmachinelearningalgorithmsonavarietyofnatural
andartificialproblems.Iteliminatesimmaterialandredundantinformationand,inseveralcases,
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