
DOI: 10.4018/IJKBO.2021010103

International Journal of Knowledge-Based Organizations
Volume 11 • Issue 1 • January-March 2021


Copyright©2021,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



29

Performance Analysis of Some 
Competent Learners on Medical Data:
Using GA-Based Feature Selection Approach
Amit Kumar, Birla Institute of Technology, Mesra, India

Bikash Kanti Sarkar, Birla Institute of Technology, Mesra, India

ABSTRACT

Researchindiseasediagnosisisachallengingtaskduetoinconsistent,classimbalance,conflicting,
andthehighdimensionalityofmedicaldatasets.Theexcellentfeaturesofeachdatasetplayan
importantroleinimprovingperformanceofclassifiersthatmayfolloweitheriterativeornon-iterative
approaches. In thepresentstudy,acomparativestudy iscarriedout toshowtheperformanceof
iterative and non-iterative classifiers in combination with genetic algorithm (GA)-based feature
selectionapproachoversomewidelyusedmedicaldatasets.Theexperimentassiststoidentifythe
clinicaldatasetsforwhichfeaturereductionisnecessaryforimprovingperformanceofclassifiers.
Foriterativeapproaches,twopopularclassifiers,namelyC4.5andRIPPER,arechosen,whereask-NN
andnaïveBayesaretakenasnon-iterativelearners.Fourteenreal-worldmedicaldomaindatasets
areselectedfromtheUniversityofCalifornia,Irvine(UCIRepository)forconductingexperiment
overthelearners.
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INTRODUCTION

Dataminingisatechnologyforfindingusefulpatterns,meaningfulinformationorknowledgefrom
rawdata.Infact,classification(asupervisedlearningtaskofdatamining)isusedforextractinguseful
knowledgeoveralarge volumetricdatabypredictingtheclass valuesbasedontherelevantattribute
values.Therefore,designinganaccuracy-basedclassificationmodelisoneofthemostimportanttasks
ofdataminingresearch.Amongthemultitudinousclassifiedmodels,themostwidelyusedmodels
arenamelytree based model,rule based model,probabilistic modelandevolutionary algorithms
(Bremermann,Rogson,&Salaff,1966).

At thepresentdate,datamininginmedicaldomaingreatlycontributes indiscoveryof
diseasediagnosis,andprovidesthedomainusers(i.e.,medicalpractitioners)withvaluable
and previously unavailable knowledge to enhance diagnosis and treatment procedures for
variousdiseases.Anumberoftoolshavebeenmadetoassistmedicalpractitionersintheir
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clinicaldecisions.Fewof themarecitedhere.SeeraandLim(2014)designedanefficient
hybridclassificationsystemformedicaldatausingfuzzymin-maxneuralnetwork.Anefficient
featureselectionbasedclassificationtechniqueforhealthcaresystemsisproposedbyusing
machinelearning(Selvakuberan,Kayathiri,Harini,&Devi,2011).Byapplyingbothartificial
andfuzzyneuralnetwork,KahramanliandAllahverdi(2008)developedahybridsystemfor
thediagnosisofdiabetesandheartdiseases.LeeandWang(2011)designedafuzzyexpert
systemtodiagnosisdiabetes.KalaiselviandNasira(2014)constructedanewsystemfordiabetes
diagnosisandcancerpredictionusingAdaptiveNeuroFuzzyInferenceSystem(ANFIS).Chen
andTan(2012)proposedapredictionmodelfortype-2diabetesbasedondifferentelement
levels in blood and chemo metrics. A systematic review on the effectiveness of computer
basedclinicaldecisionsupportsystemsispresentedonpractitionerperformancesandpatient
outcomes(Garg,Adhikari,McDonald,Rosas-Arellano,Devereaux,Beyene,Sam,&Haynes,
2005).Atthesametime,anothersystematicreviewonidentifyingcriticalfeaturesforsuccess
inenhancingtheclinicalpracticesispresentedusingdecisionsupportsystems(Kawamoto,
Houlihan,Balas,&Lobach,2005).

Theaffirmtrendsaysthatthesesystemshavewidelybeenusedinclinicaldiagnosis,prediction
andriskforecastingfordifferentdiseases.However,itistruethatmedicaldatasetscontainlarge
numberoffeaturesbutallthefeaturesdonotnecessarilycontributetotheclassificationperformance
rathersomeofthesemayaffecttheperformanceofthelearners.Also,adoptinglessnumberoffeatures
reducestheconstructiontimeofanylearningmodel.Further,indiagnosispointofview,usingless
numberofexcellentfeaturesassistsgreatlythemedicalprofessionals.Obviously,effectivefeature
selectionschemeistheessentialsolutioninthisrespect.

Thepresentstudyfocusesonconductingacomparisonstudyshowingperformancesof
somewell-knowniterativeandnon-iterativeapproachesovermedicaldatasets.Inthispurpose,
the study first adopts aGA (in-built inWEKA3.7.2package)over eachdata set to select
anoptimalsetoffeatures,andtheneachselectedlearner(namelyC4.5,RIPPER,k-NNand
Naïve Bayes)isappliedtotrainoverthedataset.Finally,thelearnedknowledgeisapplied
overtestdataforevaluation.

why GA is Used for Feature Selection?
It is true thatgenetic algorithm is aheuristic searchoptimization technique. It has capability to
findtheoptimalsolution(s)fromalargesearchspace.Inparticular,GAiswell-suitedforNP-hard
optimizationproblem.Certainly,featureselectionisaNP-hardoptimizationproblem.Thus,GAcan
beappropriatelyimplementedatthisproblemtoo.

why Medical Data Sets are Here Chosen?
Itmaybestatedthat,beinginnaturaldomain,medicaldatasetsarehighlyimbalanced,voluminous, 
conflictingandcomplexinnature.Existenceofmissing valuesisalsoavitalproblemfornatural
domaindatasets.Therefore,findingaccuratelearnedmodelformedicaldatasetsisachallenging
task.Thatiswhythepresentstudyprioritiesinthisresearch.

The paper is organized as follows. The INTRODUCTION Section introduces the
importance of data mining algorithms for classification tasks and its applications in the
medical domain. BACKGROUND Section briefly discusses the introduction of feature 
selection,genetic search algorithms,C4.5,RIPPER,k-NNandnaïve Baysian classifiers.
METHODOLOGY Section describes GA-based hybrid model, whereas experiments and
resultsareprovidedinRESULTS & ANALYSISSection.Finally,conclusionsaresummarized
inCONCLUSIONSection.
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