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ABSTRACT

Theobjectiveofthisresearchworkistoeffectivelydeployimprovedbinaryartificialfishswarm
optimizationalgorithm(BAFSA)withthedataclassificationtechniques.Theimprovementhasbeen
madewithaccordancetotheconditionofvisualscopeandthemovementoffishtoupdatetowardsthe
centralposition,andchasingbehaviortowardsbestpointofmovementhasbeenmodifiedamongthe
givenpopulation.TheexperimentalresultsshowthatfeatureselectionbyBAFSAandclassification
by decision trees and Gaussian naïve bayes algorithm provides an improved accuracy of about
89.6%forPimaIndiandiabeticdataset,91.1%forlensesdataset,and94.4%forheartdiseasedataset.
StatisticalanalysishasalsobeenmadeusingFisher’sF-Testfortwosamplevarianceandtheselected
riskfactorssuchasglucose,insulinlevel,bloodpressurefordiabeticsdatasets,spectacleprescription,
tearproductionrateforlensesdatasetandtrestbps,cholesterollevel,thalach,chestpaintypeforheart
diseasedatasetarefoundtobesignificantwithPvalue<0.001respectively.
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INTRoDUCTIoN

Dataanalyticsisthescienceofprocessingdataandchangingintoinformationthatisemployedto
enhanceproductivityandbusinessprofit.Dataisextractedanddifferentiatedtorecognizeandanalyze
behavioraldataandpatterns,andtechniquesutilizedbyorganizationsvaryfromoneorganizationto
another.Dataanalyticsareemployedinseveralindustriestoallowfirmstoformahigherbusiness
decisions.Therearedifferenttypesofanalytics.TheyarePredictiveAnalytics,Descriptive,survival,
andSocialmediaanalytics.Whenconsideringalltheseanalytics,predictiveanalyticsisbeneficialto
predictfutureevents.Predictiveanalyticsusesmanytechniquessuchasstatisticallearning,machine
learning,datamining,andartificialintelligence.Thepatternsfoundinthepastandtransactionaldata
canrecognizerisksopportunitiesforthefuture.Applicationsofpredictiveanalyticsareasfollows;
CustomerRelationshipManagement(CRM),FraudDetectioninBankingsectors,RiskManagement,
DirectMarketing,Healthcare,etc.,

MainlyPredictiveanalyticsareusedbyhealthcareprofessionalstoprocesspatientdata,forecast
thepotentialforillness,identifyhigh-riskpatients,andreducehospitalreadmissionrates,andsoon.
Riskstratificationenablesinrankingclinicalprogress,reducingsystemwaste,andmakesfinancially



International Journal of Swarm Intelligence Research
Volume 13 • Issue 1

2

efficientpopulationmanagement.Forinstance,acalculatedriskscorewillpromotedecreasesystem
wastebysettingprogressprioritiesforpatientfollow-upinpatientpopulations.Usingthismechanism,
caremanagersarepromptedtoconcentrateonthosepatientsthehighestriskandpreemptivelyget
involvedwithmedicationreconciliation,planninghomevisits,orfollow-upappointments.

Theapplicationsinmachinelearninghavebeenadherentlyincreasedinrecentyears.Various
techniqueshavebeenproposedtoremoveandfilterthenon-importantfeatureshasbecomechallenging
taskYouchuanWet al.(2016).Thefeatureselectionparadigmhelpstolocatethemostessential
patternsinthedata.Itmakestoimprovetheoverallpredictionperformanceconcerningtimeand
spacecomplexityGirishChandrashekarG&SahinF(2014).Thereareaboutthreemethodsinfeature
selection, suchasawrapper, filter, andembeddedmethod (Deepa,Net al. 2020).Theworking
principlebehindthefiltermethodistherankingofattributes.Inwrappermethods,theclassification
andfeatureselectionparadigmiswrappedtogetthedesiredoutput.Intheembeddedway,thebest
subsetoffeaturesisobservedwithanimprovementoveraccuracyImanKet al.(2015).

Modernmedicinegeneratesalmostdaily,vastamountsofheterogeneousdata.Forexample,
medicaldatamaycontainSPECTimages,signalslikeECG,clinicalinformationliketemperature,
cholesterol levels, etc., aswell as thephysician’s interpretation.Thosewhodealwith suchdata
understandthatthereisawideninggapbetweendatacollectionanddatacomprehension.Extracting
usefulknowledgeandprovidingscientificdecision-makingforthediagnosisandtreatmentofdisease
fromthedatabaseisbecomingnecessaryChenet al.(2017).

Thehealthsectorneedstobeimprovedbyenhancingmedicalfacilities,disease-specificriskfactor
determination,andbyprovidinghealthawarenessamongthepeople.Inadditiontothehealthsector,
therelaysanindividualresponsibilityandawarenessparticulartothediseaseconcerned.Enhancing
andrenderinghealth-basedservicealsodependsuponthelikelihoodandhabitsofthepeoplearound
aparticularregion.Iftheriskspecificsyndromesaredetectedinadvance,cost-effectivenessand
treatmentexpensescanbeavoided,andthereby,wecanrenderpopulation-basedhealthcareservice.

Computerized techniques are needed to help humans address this problem. Data mining in
medicinecandealwiththisproblem,asgivenbyStolbaandTjoa(2002).Asmoreandmoremedical
proceduresemploy imagingasapreferreddiagnostic tool, there isaneed todevelop techniques
forefficientminingindatabasesofimages.Stuhlingeret al.(2003)discussedtheothersignificant
featuressuchassecurityandconfidentialityinhandlingthemedicaldatabywhichthereportsbased
oneachpatientcanbemanagedefficiently.Thisresearchfocusesonthedevelopmentofadecision
supportmodelusingtheBinaryArtificialFishSwarmoptimizationalgorithmwithdataclassification
techniquesuponparameterestimationChenetal.(2015).Thedeploymentofthemodelwillprovide
anefficientwaytodeterminethepredominantriskfactorsthatcontributetowardsmedicaldataand
itsco-morbidities.

Therealmofnature-inspiredcomputingliespreciselyatthefeatureselectionprocessandit’s
confirming parameters. In the existing paradigm, there occurs no such statistical validation and
evaluationwithfeatureselectionandclassificationformedicaldataanalysis.Thisresearchwork
entirely focuses on developing a decision support model with a Binary Artificial Fish Swarm
optimizationalgorithmalongwithdataclassificationtechniquesformedicaldata.Themodelhas
been explicitly developed to handle medical data with variant features and its significance. The
evaluationofthemodelhasbeentestedwithsignificancecorrespondingtoFisher’sF-Testandits
validationprocess.

LITERATURE REVIEW

AleksandarKet al.(2013)proposedasolutioncalledPE-CMRsolutionforestimatingthecardio-
metabolicrisk.Thegroupconsistsof1281respondents(692menand589women)agedfrom18to67
years.TheriskfactorsareBP,WHratio,Glycaemia,uricacid.Theimprovementcanbemadewith
thecombinationandrefinementoverthedevelopmentoftheneuralnetworkmodel.Theevaluation
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