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ABSTRACT

Withthecontinuousimprovementofdigitalimagingtechnologyandrapidincreaseintheuseofdigital
medicalrecordsinlastdecade,artificialintelligencehasprovidedvarioustechniquestoanalyzethese
data.Machinelearning,asubsetofartificialintelligencetechniques,providestheabilitytolearnfrom
pastandpresentandtopredictthefutureonthebasisofdata.VariousAI-enabledsupportsystemsare
designedbyusingmachinelearningalgorithmsinordertooptimizeandcomputerizetheprocessof
clinicaldecisionmakingandtobringaboutamassivearchetypechangeinthehealthcaresectorsuch
astimelyidentification,revealingandtreatmentofdisease,aswellasoutcomeprediction.Machine
learningalgorithmsare implemented in thehealthcare sector andhelped indiagnosisof critical
illnesssuchascancer,neurology,cardiac,andkidneydiseaseaswellaswitheasinginanticipation
ofdiseaseprogression.Byapplyingandexecutingmachinelearningalgorithmsoverhealthcaredata,
onecanevaluate,analyze,andgeneratetheresultsthatcanbeusednotonlytoadvancetheprior
healthstudiesbutalsotoaidinforecastingapatient’schancesofdevelopingofvariousdiseases.The
aiminthisarticleistopresentanoverviewofmachinelearningandtocovervariousalgorithmsof
machinelearningandtheirpresentimplementationinthehealthcaresector.

KEywoRDS
AI-Enabled Support System, Artificial Intelligence, Clinical Decision Making, Computer-Aided Diagnosis, 
Healthcare, Machine Learning Algorithm

1. INTRoDUCTIoN

Machine learning, a subfield of Artificial Intelligence, provides algorithms to learn from past
experimentswhileperformingaparticulartaskandmeasuringperformance.Byworkingcontinuously
onatask,theperformanceofthetaskgetsimprovedandtheuserexperienceaswell.AMachine
learningsystemhasatrainingdatasetworkingasknowledgebaseandrulesfordecisionmaking
(Blum2007).Machinelearningisthebuildingandexploringofmethodsinacomputerprogramming
language and making them “learn”. The program developed using machine learning algorithms
accessesthedata,trainsthemachineandtestsitagainforperformanceevaluation.Themostimportant
characteristicofmachinelearningisitsabilitytoforecast.Inmachinelearning,amodelforprediction
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isbuildbyexistinginformationanditisfurtherusedforpredictingthedata.Themajoraspectof
learningisthefeaturesselectionfromthedatasetasallthefeaturescannotbeusedinlearning.The
datasetmayhavemultiplefieldsandperspectives.Theselectionoffeaturesisdoneaccordingtotheir
relevance,implicationandscenario(Du&Swamy2013).Theprimarygoalofmachinelearningisto
produceandenhancethelearningalgorithmsandmodelsinordertofacilitatetheireasyapplication
invariousdisciplinessuchasagriculture(Patrício&Rieder2018),banking(Erdogan2013),cyber
security (Buczak & Guven 2016), economics (Einav & Levin 2014), finance (Lin et al., 2012),
insurance(Gan2013),naturallanguageprocessing(Collobert&Weston2008),online&traditional
marketing(Tripathyetal.,2006),healthcare(Crown2015),network&telecommunication(Richter
&Khoshgoftaar2018)andothersaswell.

2. MACHINE LEARNING PARADIGMS 

Machinelearningalgorithmsarecategorizedaccordingtotheirdesign,requiredinput,producedoutput
andapplications.Themajorlyofmachinelearningalgorithmsarecategorizedassupervisedlearning,
unsupervisedlearning,semi-supervisedlearning,reinforcementlearning,evolutionarylearningand
deeplearningasshowninFigure1(Fatima&Pasha2017).SupervisedLearningalgorithmsconstruct
amodelthatusesasetoflabeleddataanddesiredoutput.Themachinehasbeentrainedwiththe
sampleddatahavingessentialfeaturesandpreferredoutput.Oncethemachineistrained,testingis
performedagainstthetestdataandtheresultsarematchedwithdesiredresultsandtheaccuracyof
themachineandalgorithmgetsmeasured.Withtheavailabilityofhugeamountofunlabeleddata,
supervisedlearningisnotpossible.Henceitisnecessarytouseunlabeleddatatotrainamachine.
Thelearningprocessusingunlabeleddataiscalledunsupervisedlearning.Unsupervisedlearning
accomplishesthetrainingprocessofanalgorithm,withunlabeleddatathataregroupedonbasisof
relationship,variationsandpatternswithinthedata.Basedonsimilaritiesanddifferencesahieratical
structureisformeduptothepointthatsimilarobjectsaregroupedtogether(Goyal&Kishnan2019).
Unsupervisedlearningalgorithmsarealsotermedasclusteringalgorithmsasaclusterofdataisformed
fromlargeamountpfunlabeleddatawhileconsideringresemblanceandvariation(Mohssen&Eihab
2017).ClusteringalgorithmsarefurthercategorizedasDensitybasedmethods;Connectivitybased
methods,HierarchyBasedMethods,CentroidBasedMethodorPartitioningMethodsandDistribution
BasedMethods.Semisupervisedlearninguseslabeleddata(insmallamount)andunlabeleddata(in
largeamount)(Zhu2005).Reinforcementlearningisquitedifferentfromsupervisedlearningand
unsupervisedlearning.Thereisneitheraknowledgeableexpertsupervisornoraninput/outputpair.
Reinforcementlearningisagoalorientedtechniqueofmachinelearningindynamicenvironments.
Reinforcementlearningismachinelearningprocesstoproduceintelligentprogramsoragentsthrough
learningandadoptingfromenvironmentalchanges.Learningcanbedoneeventhoughtheinformation
abouttheenvironmentisnotcompletelyknown.Agentsgetthefeedbackabouttheactionperformed
andreward/punishmentimmediately.Themethodsforreward/punishmentsignalareFinite-horizon
model, receding-horizon control, infinite-horizon discounted model, and average-reward model
(Kaelblingetal.,1996).Evolutionarylearningisalearningprocesswhereanalgorithmlearnsfrom
itspastresultandimprovesitsperformance(Zhangetal.,2011).Deeplearningistheimprovement
overMultilayerperceptronmodelwherethehiddenlayerscanbeincreased,toagivencomputational
level(Litjensetal.,2017).Indeeplearningtheminimumnumberofhiddenlayersmustbemorethan
two.CategorizationofmachinelearningalgorithmsisgiveninFigure1.

3. STUDy oF MACHINE LEARNING ALGoRITHMS IN HEALTHCARE SECToR

Healthcaresectorisoneofthemostemergingsectors,whichpresentlifesavingtomillionsofpeople;
it is alsobecomingoneof the top revenue-earning sectors invarious countries.Today in India,
approximately4.7%oftotalGDPisspentonthehealthcaresectorperyear(GlobalHealthObservatory
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