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ABSTRACT

Thepastfewyearshaveseenanexplosioninthebusinessuseofanalytics.Corporationsaroundthe
worldareusinganalyticaltoolstogainabetterunderstandingoftheircustomer’sneedsandwants.
Predictiveanalyticshasbecomeanincreasinglyhottopicinanalyticslandscapeasmorecompanies
realizethatpredictiveanalyticsenablesthemtoreducerisks,makeintelligentdecisions,andcreate
differentiated customer experiences. As a result, predictive analytics deployments are gaining
momentum. Yet, the adoption rate is slow, and organizations are only beginning to scratch the
surfaceinregardstothepotentialapplicationsofthistechnology.Implementedproperly,thebusiness
benefitscanbesubstantial.However,therearestrategicpitfallstoconsider.Thekeyobjectiveof
thisarticleistoproposeaconceptualmodelforsuccessfulimplementationofpredictiveanalytics
in organizations. This article also explores the changing dimensions of analytics, highlights the
importanceofpredictiveanalytics,identifiesdeterminantsofimplementationsuccess,andcovers
someofthepotentialbenefitsofthistechnology.Furthermore,thisstudyreviewskeyattributesofa
successfulpredictiveanalyticsplatformandillustrateshowtoovercomesomeofthestrategicpitfalls
ofincorporatingthistechnologyinbusiness.Finally,thisstudyhighlightssuccessfulimplementation
ofanalyticssolutionsinmanufacturingandserviceindustry.

KeywORdS
Big Data, Business Intelligence, Cognitive Analytics, Data Mining, Descriptive Analytics, Diagnostic Analytics, 
Embedded Analytics, Predictive Analeptics, Prescriptive Analytics

1. INTROdUCTION

Dataisgrowingfasterthaneverbeforefromavarietyofsourcesincludingsocialmedia,mobile
devices,andtheInternetofThings(IOT).AccordingtoGartnerResearch,datavolumewillgrow
800percentoverthenext5yearsand80percentofthatdatawillbeunstructured(Fekietal.,2016).
Severaltrendshavecontributedtothisdataexplosionincludingmassivegrowthinvideoandphoto
data,staggeringusageofsmartphones,50billionsmartconnecteddevicesintheworld,widespread
usageofCRM,ERP,andproduct/servicelogs(Marr,2015;Perrin,2015).Additionally,growing
numbersofcompaniesarecollectingdatafromtheircustomers.Thistrendwillcontinueinthefuture.
Bytheyear2020,about1.7megabytesofnewinformationwillbecreatedeverysecondforevery
humanbeingontheplanet.Bythen,ouraccumulateduniverseofdatawillreach44trilliongigabytes
(McAfeeandBrynjolfsson,2012).
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ThemajorityofBigData(unstructureddata)doesn’tofferalotofvalueinitsunprocessedstate.
Ofcourse,onecanpullpowerfulinsightsfromthisstockpileofdatabyapplyingtherightsetoftools
andanalytics.Onecanalsoseepatternsandbuildamodelofhowthesedatawork.Onceyoubuild
amodel,youcanpredict.TherightuseofBigDatacanenableanalyststofindtrendsandgivebig
insightsthathelpcreatevalueanddriveoperationalefficienciesfortheenterprise.Moreover,Big
Datacanbringotherimportantbenefitstoorganizationssuchas:enablingnewproductsandservices,
helping to better meeting customer demands, and facilitating growth and analytics use. Insights
hiddenpreviouslybydatatoocostlytoprocesscanhelpinthecreationofnewproductsandinthe
discoveryofwaystogaincompetitiveadvantages.Similarly,theabilitytoprocesseveryitemofdata
inreasonabletimeandsuccessfullyexploitingthevalueinBigDataremovesthetroublesomeneed
forsamplingandpromotesaninvestigativeapproachtodata.

After years of slow adoption, Big Data and business analytics solutions have finally hit
mainstream.Amongallanalyticstools,PredictiveAnalytics(PA)hasbecomeanincreasinglyhot
topicinanalyticscircleasmoreorganizationsrealizethatpredictivemodelingofcustomerbehavior
andbusinessscenariosisthebigwaytogaininsightsoutofBigData.PredictiveAnalyticsisalso
consideredasoneofthekeypillarsofenablingdigitaltransformationeffortsacrossindustriesand
businessprocessedglobally.Furthermore,heighteneddevelopmentandcommercializationofanalytics
toolsbyITvendorshasalsohelpedexpandpredictiveanalyticscapabilities.Asaresult,therehas
beenanincreaseinadoptionlevels.

Whenimplementedproperly,thetechnologycanenableorganizationstotaptheircollectionof
datatogainbusinessbenefits.Althoughthecurrentusersofpredictiveanalyticsareprimarilylarge
corporations,therearenumerousadditionalindustriesandorganizationswherepredictiveanalytics
toolscouldadvantageouslyassistdecisionmakers.

Inspiteoftheapparentadvantagesofusingpredictiveanalytics,a2015studybytheMHI/Deloitte
revealedthatlessthanone-quarterofcompaniessurveyedhaveadoptedpredictiveanalytics,though
thatnumberisexpectedtoclimbtonearly70percentby2020(DeAngelis,2015).Therefore,itis
importanttoexploretheopportunitiesandchallengesofimplementingpredictiveanalyticsintothe
corebusinessapplicationsofbusinesses,andpresentthefindingsforenterpriseleaders,administrators,
managers,andpolicymakerstoconsider.

2. THe eVOLUTION OF BIG dATA ANd ANALyTICS

2.1. The Rise of Big data
Theterm“BigData”wascoinedinmid1990sandisdefinedasdatathatistoolarge,complex,and
dynamic,andexceedstheprocessingcapacityofconventionaldatabasearchitecturesofanorganization
(WeissandIndurkhya,1998).AccordingtoGartner,BigDataiscomprisedofhighVolume,high
Velocity,andhighVarietydata,whichhecalls3V’s.Thedataistoobigandcannotbehandledeasily,
itmoveswithexcessivespeedflowinginandout,makingitdifficulttoanalyze.Finally,therange
andtypeofdatasourcesaretoogreattoassimilate(Figure1).(Diebold,2012)

Theactofgatheringandstoringlargeamountsofdataforeventualanalysisisnotnew.Since
1950s,businesseswereusingbasicanalyticstouncoverhiddenpatternsandtrends,showchanges
overtime,andconfirmorchallengetheories.Asenterpriseshaveamassedbroaderpoolsofdatainbig
dataplatforms,ithascreatedincreasedopportunitiesforthemtominethatdataforpredictiveinsights.
Typically,organizationscannotmanagethedataeffectivelywithcurrentdatabasearchitecturesrather
theyshouldchooseanalternativewaytoprocessBigDatatogainvaluefromit.Awell-defineddata
managementstrategyisessentialtosuccessfullyutilizeBigDataincorporationsaroundtheworld.
Dataandanalyticsareplayingimportantrolesinimprovingcompetitiveadvantage.(Taylor,2012).
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2.2. The Rise of Business Analytics
Analytics,intheformofbusinessintelligence,isdefinedasasetoftechnologies,processes,andtools
thatusedatatopredictlikelybehaviorbyindividuals,machineryorotherentities.

Byusingtherightanalytics,BigDatacandeliverricherinsightsanduncoverhiddenpatternsand
relationships.Moredatacouldtranslateintomorepossibilitiesforabusinessonlyifitcandiscover
themeaninginsideofit(Minelli,etal.,2013).

Sincethe1950s,decadesbeforeanyoneusedtheterm“BigData,”businesseswereusingbasic
analyticstouncoverhiddenpatternsandtrends,showchangesovertime,andconfirmorchallenge
theories.Thenewbenefitsthatmoderndataanalyticsbringstothetablearespeedandefficiency.
Theabilitytoworkfaster–andstayagile–givesorganizationsacompetitiveedgethattheydidn’t
havebefore.Over thepast decadedata exploded andbecamebig, andbusiness intelligencehas
been revolutionized. Widespread access to the Cloud, insightful data visualizations, interactive
businessdashboards,andriseofself-serviceanalyticsmadethetechnologyavailableandaffordable
forbusinessesofallsizes.Suddenlyadvancedanalyticsisnotjustfortheanalysts(Gaitho,2017).
AnalyticsiscommonlyusedinFinance,Marketing,HumanResources,HealthCare,Government
Policiesandeverypossibleindustrywheredataisgenerated(AnalyticsVidhyaContentTeam,2015).

Thepastfewyearshaveseenanexplosioninbusinessuseofanalytics.Corporationsaroundthe
worldareusinganalyticaltools,includingbusinessintelligence(BI),dashboardsanddatamining
togainabetterunderstandingoftheirpresentcustomersandtopredictwhowillpotentiallybecome
customers,andwhattheirneedsare.Withthehelpofnewanalyticstools,enterprisescanleverage
BigDataanalyticstodriveahostofbusinessobjectives,fromstreamlinedoperationstoimproved
customerrelations(Henke,etal,2016).Infact,BigDataanalyticswilltransformvirtuallyevery

Figure 1. 3 V’s of big data
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business activity, andbringbusinessesbenefits including enhanced customer service, optimized
productionlevels,superiorcapacityplanning,reducedrepairandmaintenancecosts,andimproved
workingcapitalutilization(Bughin,2016).Accordingtoa2016Foresterstudy,thetopthreetangible
analyticsbenefitswereidentifiedas:increasedmargin,profitability,andincreasedgrosssales(Evelson
and Bennett, 2015). Several research studies have documented the advantages and widespread
applicationsofanalyticstoolsincorporationsaroundtheworld(EvelsonandBennett,2015;Gaitho,
2017;Lebied,2016;Eckerson,2016;Henke,atal.,2016;Minelli,etal.,2013).

2.3. Traditional Vs Modern Analytics
Inthepastfiveyears,technologyhassetoffwavesofchangesintheBIlandscape.Advancesindata
collection,computationalpower,machinelearning,anddeeplearninghaveexpandedthefieldofBI
wellbeyondpreviousforecasts.Moresophisticatedalgorithmsarebeingdevisedbyscientists(Henke
etal,2016).Moreover,thegrowthofcloud-basedplatformshasgivencompanieselasticscalability,
up-to-datesecurity,andthetoolsandstoragecapacitytoconductadvancedanalytics(Attaran,2017).

Intoday’sbusinessenvironment,analyticsisincreasinglystrategicandisnowcentraltomost
businessroles.ArecentstudybyGartner,publishedin2015,identifiedshiftoffocusfromIT-led
reportingtobusiness-ledself-serviceanalytics(GartnerReport,2015).Traditionalreporting-based
BIplatformsarenotdesignedtohandletheexponentialgrowthintermsofthesources,volume,and
complexityofdata.Thetraditionalplatformsenforcestrictdataandreportgovernance,onlyallowing
accessbyspecializedreportinggroups.Incontrast,themodernapproachviewsdatagovernanceas
animportantstepincreatingself-serviceanalytics.TraditionalBIplatformsarebeingaugmented
withmoreagilesolutions.Wheretraditionalsystemscouldtakemonthstoimplement,themodern
approachtakesaslittleasafewhours.Latencyisnolongertolerated.TheadvancesintheInternet
haveresultedingreaterexpectationsandlesspatience.

ModernBIplatformssupportorganizationalneedsforgreateraccessibility,agility,andanalytical
insightfromadiverserangeofdatasources.Everybusinessprocessisananalyticsprocess,andevery
businessuserisananalyticsuser.Tomeetthetime-to-insightdemandsoftoday’scompetitivebusiness

Table 1. Categories of Business Analytics

Business Analytics Questions Tools Outcomes Focus

Prescriptive
(Automation)

•WhatshouldIdo?
•WhyshouldIdoit?

•Decisionmodeling
•Optimization
•Simulation
•Expertsystems

•Optimization-Best
possiblebusiness
decisions

•Focuson
decisionmaking
andefficiency

Predictive
(Foresight)

•Whatislikelyto
happen?
•Whatwillhappen?
•Whywillithappen

•Datamining
•Text/mediamining
•Predictivemodeling
•ArtificialNeural
Networks(ANN)

•Accurate
projectionsofthe
futureconditions
andstates

•Identifypast
patternstopredict
thefuture

Diagnostic
(Insight)

•Whydidithappen? •Enterprisedata
warehouse
•Datadiscovery
•Dataminingand
correlations
•Drill-down/roll-up

•Accurate
projectionsofthe
futureconditions
andstates

•Identifypast
patternstopredict
thefuture

Descriptive
(Hindsight)

•Whathappened?
•Whatishappening?

•Datamodeling
•Businessreporting
•Visualization
•Dashboard
•Regression

•Welldefined
businessproblems
oropportunities

•Uncovering
patternsthatoffer
insight
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environment,manyorganizationschangedthetraditionalBImodelandend-userrequirements.The
modernBIplatformaimstodemocratizeanalyticswithself-servicecapabilities.Itischaracterized
byagility,flexibility,andeaseofuse(GartnerReport,2015).

2.4. Categories of Analytics
Analyticsisconstantlyevolvingandhaschangeddramaticallyovertheyearsandisadvancingrapidly
today.Therearefourcategoriesofanalytics:descriptive,diagnostics,predictive,andprescriptive
(Table1).Thesecategoriesbuildoneachotherandenableenterprisestomakefasterandsmarter
decisions.Asorganizationsevolve,theymovefromfocusingonhistorical“what”and“why”questions
toamoreforward-lookingpredictive,andprescriptivepredictions.Theadvancedanalyticsmaturity
pathisshownonFigure2(Intel,2017).Descriptiveanalyticsisthesimplestclassofanalytics.Itallows
youtocondensebigdataintosmaller,moreusefulnuggetsofinformation.Thepurposeofdescriptive
analyticsistosummarizewhathappenedinthepastanduncoverpatternsthatofferinsights.Ituses
datamodeling,reporting,visualization,andregressiontocollectandstoredatainanefficientway,
tocreatereportsandpresentationinformation,andtofindtrendsinthedata.Sincedataisscattered
inlargenumbersofdisparatedatasources,analyzingallrelevantdatacanbeachallengeformost
organizations.Mostdescriptiveanalyticsareexact(numberoflikes,numberofclicks,etc.)because
theyaredefinedbyasingle,deterministicmodelwhichdoesnotallowcontradictingresults.Itis
estimatedthatmorethan80%ofbusinessanalytics,mostnotablysocialanalyticsaredescriptive.

Diagnosticanalyticsisthenextstepupindatareductionanditisusedfordiscovery.Itexamines
dataorcontent toanswer thequestion“Whydid ithappen.”Diagnosticanalytics takesadeeper
lookatdatatoattempttounderstandtherootcausesofeventsandbehaviorsinanorganization.To
optimizediagnosticanalytics,itneedstobeextendedtooperationalemployeesoftheorganization.
Theresultofthediagnosticanalyticsisoftenananalyticdashboardthatisusedfordiscoveryorto
determinewhysomethinghappened.

Predictiveanalyticsanalyzecurrentandhistoricaldatatoprovideinsightsintowhatwillhappen
andwhywillithappeninthefuturewithanacceptablelevelofreliability.Itattemptstoaccurately
projectthefutureconditionsandstates.Itdoesnotpredictonepossiblefuture,butrathermultiple
futuresbasedonthedecision-maker’sactions.Itutilizesavarietyofstatistical,modeling,datamining,
text,mediamining,forecasting,andpredictivemodelingtoidentifyprobabilitiesofpotentialoutcomes
and/orlikelyresultsofspecificoperations.Predictiveanalyticscanonlyforecastwhatmighthappen
in the future,becauseallpredictiveanalyticsareprobabilistic innature.Predictiveanalyticscan
helpbusinesseswithawiderangeofproblems.BusinessesareusingPredictiveAnalyticstoanalyze

Figure 2. Moving up the Analytics Value Chain
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historicaldataandfacts inorder tobetterunderstandclients’needs,marketpotentials,products,
suppliers, and partners and to identify potential risks and opportunities for a company (Lebied,
2016).Otherbusinessesusethistypeofanalyticsforpredictingwhichcustomersaremostvaluable,
schedulingpreventivemaintenance,anddetectingfraud.Airlinesusetheseanalyticstodecidehow
manyticketstosellatwhatdiscountedpriceforaflight.Similarly,hotelsuseittopredictthenumber
ofgueststheycanexpecttobookonanygivennighttomaximizerevenue.

The emerging technology of prescriptive analytics goes beyond descriptive and predictive
models and shows the likely outcome of each decision. It goes a step further in the future and
attempts to answerswhat shouldbedoneandwhy. It employsdata techniques suchasdecision
modeling,graphanalysis,simulation,neuralnetworks,heuristics,andmachinelearningtosuggest
actionsthattheorganizationcouldtaketoachievethedesiredoutcome.Prescriptiveanalysistriesto
evaluatetheeffectoffuturedecisionsinordertoadjustthedecisionsbeforetheyareactuallymade.
Futureoutcomesaretakenintoconsiderationintheprediction.Prescriptiveanalyticsarecommonly
usedinorganizationstooptimizescheduling,production,inventoryandsupplychaindesign,and
otherorganizationalactivitiestodeliverwhatthecustomerswant,andmeetandexceedcustomers’
expectations.Prescriptiveanalyticsisthemostvaluablekindofanalyticsandusuallyresultsinrules
andrecommendationsfornextsteps.However,itislargelynotused.A2012surveybyGartnershows
mostlargeretailersstillfocusonmeasurementofthepast,withonly13percentofthemmaking
extensiveuseofpredictiveanalytics.Less than3percentof largeretailersareusingprescriptive
analyticstoolssuchasdecision/mathematicalmodeling,simulationandoptimization(Hetu,2015).
Anotherstudyshowsthatby2020,40percentofnewinvestmentinanalyticstoolswillbeinpredictive
andprescriptiveanalytics(Intel,2017).

3. THe eVOLUTION OF PRedICTIVe ANALyTICS

PredictiveAnalyticsisanextensionofDataMiningtechnology.Botharebasedonahugeamountof
mathematicaltheorydatingbacktoseveraldecades.Dataminingtechnologyhelpstoexaminelarge
amountsofdata.Onecansiftthroughallthechaoticandrepetitivenoiseindatatodiscoverpatterns
andusethatinformationtoassesslikelyoutcomes,andthenmakeinformeddecisions.DataMining
refersonlytopastdataanduncoversrelationshipsbetweenmeasurablevariables.Despitebeingaround
forsuchalongtime,DataMininghasnotyetreachedthebusinessmainstream.

3.1. Business Intelligence Vs Predictive Analytics
TraditionalBIisasetoftechnologies,applications,infrastructure,andbestpracticesthataggregate
datafrommultiplesources,preparethatdataforanalysis,andthenprovidereportingandanalysison
thatdatatooptimizedecisionsandperformance.Thesesystemsarespecificallydevelopedtooperate
byorganizations’analystandoptimizedforsupportingmanagerialdecisionsthatrequireaggregated
viewsofinformationfromacrossadepartment,unit,orentireorganization.

PredictiveanalyticsisthenaturalevolutionofBIprocesses,toolsandtechnologiestoforecast
futureactivities,behaviorandtrends.WhileBIfocusesonhistoricalanalysis,analyticsbuildsupon
thissetoftechnologiesandtechniquestore-focusonthefuture.TraditionalBIplatformsfocuson
datapreparationandintegrationandprovideanalysisviascripting,reports,interactivevisualizations,
andstaticdashboards.AnimportantshortcomingoftraditionalBIisitslatencyinreceivingreports.
Bythetimethedecisionmakerreceivedthereports,ittypicallywastoolatetoundertakeanyaction.
Embeddedanalyticsfacilitateindealingandaddressingthatlatencybyshiftingfromreactiveanalytics
toproactiveanalytics.Embeddedanalyticsinsertsintelligenceorasetoftightlyintegratedcapabilities
insidetheeverydaysystemsorapplicationssuchas(CRM,ERP,marketingorfinancialsystems)that
employeesorcustomersusetoimprovetheanalyticsexperience.Thismakesusersmoreproductive
bycombininginsightandactioninthesameapplication.Thereisnoneedforuserstoswitchbetween
multipleapplicationstoderiveinsightsandtakeaction.Figure3showstherelationshipbetween
traditionalBIandpredictiveanalytics.
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3.2. Predictive Analytics Process
PredictiveAnalyticsallowsorganizationstobecomeforwardlooking,anticipatinganddecidingbased
uponthedatanotonassumptions.Thefollowingprocessessummarizestepstakentoimplement
PredictiveAnalytics(Figure4.):

1. Problem Definition:Definetheprojectoutcomesandbusinessobjectives.Identifythedatasets
whicharegoingtobeused;

2. Data Collection:Collectdata(structuredorunstructureddata)frommultiplesourcesforanalysis;
3. Data Analysis:Analyzedatausingdifferentprocessesincludinginspecting,cleaning,modeling,

andtransformingdata.Theobjectiveistodiscoverusefulinformation;
4. Statistical Analysis:Usestandardstatisticalmodelstovalidateandtestthehypothesesandthe

assumptions;
5. Modeling:Usepredictivemodelingtocreateaccuratepredictivemodelsorthebestsolutions

aboutfuture;
6. Implement Actions:Deploytheanalyticalresultsineverydaydecisionmakingprocess.Monitor

andreviewthemodelperformancetoensuretheitprovidestheexpectedresults.

3.3. Predictive Modeling Process
PredictiveAnalyticsusesanumberofmodelingmethodsincludingstatistics,artificialintelligence,
andmachinelearning.Themodelischosenonthebasisoftesting,validation,andevaluationofan
outcome.Eachmodelhasitsstrengthandweaknessandisbestsuitedforspecifictypesofproblems.
Predictivemodelingistheprocessofrunningoneormorealgorithmsonthehistoricaldatawhere
predictionisgoingtobecarriedout.Theprocessinvolvestrainingthemodelandusingmultiple
modelsonthesamedatasetandarrivingonthebestfitmodel.

PredictiveAnalyticsutilizesthreecategoriesofmodeling(Figure5):

Figure 3. Traditional BI Vs Predictive Analytics
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• Predictive Models:Themodelsinthiscategoryanalyzethepastperformancetopredictthefuture;
• Descriptive Models:Themodelsinthiscategoryquantifytherelationshipsindata.Thesemodels

areusedtoclassifydatasetsintogroups;
• Decision Models:Themodelsinthiscategorydescribetherelationshipbetweenallthevariables

ofadecisioninordertopredicttheresults.

Algorithmsperformstatisticalanalysisanddatamininganddeterminetrendsandpatternsin
historicalstructuredandunstructureddata.Mostofthepredictiveanalyticssolutionshavebuilt-in
algorithmssuchastimeseries,decisiontrees,regression,neuralnetworks,andclustering.Table2
summarizesthesealgorithms.

3.4. The Rise of Predictive Analytics
Theconceptofbuildingpredictiveanalyticsalgorithmstoboostbusiness’sbottomlineisnotnew.It
hasbeenaroundaslongastherehasbeenBIsoftware.Figure6showsanalyticalplatformevolution
wherewehavebeen,whereweareandwhereweneedtogointermsofouranalyticscapability.The
transitioninmajorcompaniesisevident.FromBusinessReportingusingKPIMetricstoBusiness

Figure 4. Predictive Analytics Process
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Figure 5. Predictive Analytics Modeling

Table 2. Predictive Modeling Algorithms

PA Core Techniques Methodologies Used

PredictiveModeling •Statisticaltechniquesforanalysisandpatterndetection
•linearandlogisticregression
•Linearandnonlinearmathematicalprogrammingalgorithms
•Constrainedoptimization
•NeuralNetworks
•BayesianandMonteCarloStatistics
•Matrixoperations
•Constrainedoptimization

DecisionAnalysisandOptimization •Decisiontrees
•Time-seriesanalysis
•Proprietarymathematicalmodeling&optimizationtechnology
•Dataanalysis
•Clusteranalysis
•Associationrules

TransactionProfiling •Neuralnetworkmodels
•Computationallinguistics
•Matrixandgraphalgorithms
•Unsupervisedclustering
•Datamining

PredictiveSearch(supervisedlearning) •Machinelearning
•Languageprocessing
•Textanalytics
•Primarycomponentsanalysis
•Scriptinganddevelopmenttools
•Marketbasketanalysis
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IntelligenceandDataVisualizationandDashboardstoDescriptiveAnalyticsandfinallytoPredictive
Analytics.Aswemove,fromReportingtoPredictiveAnalytics,thequalityandvalueofanalytics
improves.Staticreportingof1980swasextremelyinefficientandimpracticalathelpingdetermine
andguidedecision-makingStaticreportsof1980shaveevolvedtothesimplestclassofanalytics
“descriptiveanalytics”of1990s.Descriptiveanalyticsprovidedclarityastowhereanorganization
standsrelatedtodefinedbusinessmeasures.Thisleapforwardcameasaresultofanexplosionin
thequantityofdataandadvancesinthecomputertechnology.Atthenextstage,therewasagrowing
trendamongbusinessestousepredictiveanalyticsalgorithmstoboosttheirbottomline.Extracting
informationfromdatainordertoclassifydataandpredictdatapatternsbasedonstatisticalmodeling
becamepopular.Moreover,whathaschangedbythe2000sisthereporttoolthatsoftwarevendors
includedintotheircommercialsoftwarepackages.Staticreportsof1980shaveevolvedtointeractive
reports and dashboards in the 2000s and self-service and blended analytics today. Furthermore,
relationaldatabaseswerepredominantdatasourceof1990s.Inthe2000s,BItoolscouldaccessa
muchbroaderrangeofdatathantraditionaldatasources.Today,manyBItoolssupportBigData
sources;CloudapplicationsandCloudfilesystems,serverlogs,eventstreams,andsearchindexes.
Today,thebestanalyticsarecharacterizedbybeingrepeatable,shareable,scalable,andtransferrable.
Figure6summarizestheevolutionofanalyticsoverthedecades(Eckerson,2016).

Technologycompanies,softwarecompanies,financialservices,manufacturing,andretailsare
amongthehighestusersoftheembeddedanalytics.Theadoptionofembeddedanalyticscontinuesto
growandexceedthatofstandarddatarecovery.A2017surveyof500executivesandmanagersfound
that93percentofrespondentsarecurrentlyembeddinganalyticsintheirapplications.Companies
nowgobeyondsimplyaddingopen-sourcechartsorstaticvisualizations.Theyarewillingtospend
thetimeandresourcestoembedsophisticatedanalyticstoimpressendusers.Investmentinembedded
analyticscontinuestogrow.Ninetypercentofrespondentsplantoinvestinembeddedanalyticsgoing
forward.Additionally,60percentofendusersleverageembeddedanalyticsonaregularbasis,and
98percentsaidembeddedanalyticscontributedtorevenuegrowth.Respondentsalsoreportedthat
embeddedanalyticsplaysacritical role in improvingcustomersatisfactionanduserexperience.
Executivesandmanagersarepayingmoreattentionastheircompetitorsuseembeddedanalyticsto
winandretaincustomers(Butler,2017).

3.5. Forces driving Predictive Analytics Adoption
Today,enterprisearoundtheworldstorelargevolumesofdiversedatafrommanysources.Theinsights
hiddenwithinthisBigDataholdtremendousbusinessvalue.Thehighestvalueisachievedthrough
predictiveanalyticswhichapplyadvancedanalyticaltechniquestopredictfutureeventsanddrive
decisionsoractions.ArecentIBM-sponsoredstudybyVentanaResearchhasrevealedthatPredictive
Analyticshasemergedasthehighestpriorityfromtheresponseofallparticipantsregardingthetop
capabilitiesofBigDataAnalytics(VentanaResearch,2015).

Today,businessleadersarelookingforanalyticssolutionsthatareflexible,saleable,andeasy-to-
implement.Businessanalysts,powerusers,andcustomersalikeshouldbeabletoapplytheanalytics
toolsfortheirspecificanalyticsneeds.Thereareavarietyofmarketforcesdrivingpredictiveanalytics
includingtheadventofBigData,anincreaseincomputingpower,abetterunderstandingofthevalue
ofthetechnology,andtheriseofcertaineconomicforces(Figure7).Theincreasingvolumeand
availabilityofdata,advancesindatacollections,computationalpowerandstoragecapacity,advances
inanalyticaltechniquesandtechnologiesareallleadingtoformationofnewbusinessmodelsand
reshapingindustrycompetition.Companiesarelookingtousethetechnologytopredicttrendsand
understandbehaviorforbetterbusinessperformance.Predictiveanalyticsutilizesdatamining,business
intelligence tools, and statistics and modeling techniques to make predictions. Additionally, the
emergenceofenormousamountofstructuredandunstructureddataandground-breakingtechnology
deploymentsarethemajordriversforthepredictiveanalyticsmarket.Furthermore,theheightened
levelofcompetitionisforcingenterprisestoadjusttheiroperationstocompeteinaglobalmarket.
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Customersarelookingforvisualanalyticsthatrequiresnotrainingnortechnicalexpertise.These
visualanalyticsmustalsobeavailablefromavarietyofdatasources.Internalemployeesdesirea
solutionthatallowsthemtopushdatain,andreturneasy-to-readanalytics,allowingthemtoquickly
produceresultsandsolveproblems.

3.6. Benefits of Predictive Analytics
Traditionalanalyticsrequiresignificantdevelopmenttimeandareaccessibleonlywithinananalytics
silo that must be accessed separately. Traditional BI tools quantify and compare historical data
touncoverwhathashappenedinthepast.Ontheotherhand,predictiveanalyticsusesthatsame
information toenablequickandaccurateforecasting.Manyof thebenefitsofferedbypredictive
analyticsarespecifictobusinessapplicationswhereanalyticsisseamlesslyintegrated.However,
organizationsof all sizes areusingPredictiveAnalytics to supportbusiness core functions such
as marketing, merchandising, sales, and risk management. According to several recent studies,
organizations that incorporatepredictive analytics tools into their business strategies can realize
significantbenefitsincluding(Siegel,2016;Stedman,2017;Angelis,2015;Kalakota,2014):

• Optimizeproductivityandcostefficiency;
• Morerapididentificationofemergingopportunities;
• Higherlevelsofprofitability;
• Greatercustomerloyaltyandretention;
• Fasterdetectionandcorrectionsofproblems;
• Reducerisk,eliminatewaste,andacceleratetimetoimprovement;
• Determinetrueprocesscapacity;
• Reduceprocesscycletime;
• Optimizeresourcesespeciallystaffinglevelsandschedules;
• Improveequipmentmaintenanceandreliability;
• Real-timeinsightsofequipmenthealthandperformance;
• Improveavailability,reliabilityanddecision-making;

Figure 6. The Rise of Predictive Analytics
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• Betterinsightintobothlargeandsmallcommunitiesofinterest;
• Identifymarketgaps,turningthemintorevenue;
• Achievebetteraccuracyinsalesforecasts;
• Increaseassetutilizationandtheabilitytoidentifyunderperformingassets;
• Proactivelyidentifyandtargetcustomersatriskofchurningwellbeforetheloss;
• Moretargetedandeffectivepromotionsandcampaigns,increaseusageofvalue-addedservices;
• Createforecastsforassortmentplanning,shelfreplenishment,pricingandpromotionanalysis,

andsalesandpurchasingplanning;
• Selectspecificpromotionalchannelsforyourproductsandservices;
• Dynamicallypricewhatyou’reselling(footballtickets,low-costairlineseats,etc.);
• Detectfalseclaimsorapplications.

Predictiveanalyticssolutionstransformrawdataintoeasy-to-understandandactionableinsights.
Ithelpsplantpersonneltakeadvantageofthemassiveamountsofdataanduseittomakereal-time
decisionsthathaveasignificantlypositiveimpactonequipmentmaintenanceandreliability.Early
warning detection and diagnosis of equipment problems help employees work more effectively-
plannecessarymaintenanceandavoidpotentialequipment failure.Predictiveanalytics solutions
canidentifyproblemsdays,weeksormonthsbeforetheyoccur,creatingtimeforpersonneltobe
proactive.Organizationscanleveragepredictiveassetanalyticssolutionstospendlesstimelooking
forpotentialissuesandmoretimetakingactionstogetthemostoutofeveryasset.Severalrecent
studieshavedocumentedthekeybenefitsofincorporatingpredictiveanalyticsintoorganization’s
businessintelligencestrategies.Arecentempiricalstudyof205Indianmanufacturingorganizations
found thatPredictiveAnalyticshadsignificant impactonsocialperformanceandenvironmental
performance (Dubeet al,2017).Another IBM-sponsored studybyVentanaResearch found that
68percentoforganizationsthathaveimplementedpredictiveanalyticshavegainedacompetitive
advantagefromit(Rajpurohit,2014).Thestudyidentifiedothersignificantadvantagesincluding
findingnewrevenueopportunities,increasedprofitabilityandcustomerservice,andgainedoperational
efficiencies(Figure8).

Figure 7. Forces Driving Predictive Analytics
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4. eFFeCTIVe dePLOyMeNT ANd USe OF PRedICTIVe ANALyTICS

4.1. Challenges of Implementing PA
PredictiveAnalyticsfacesnumerousimplementationchallenges.APredictiveAnalyticsBenchmark
ResearchconductedbyVentanaResearchonbehalfofIBMidentifiedseveralchallengesorganizations
haveencounteredintheiruseofpredictiveanalytics.Thestudyalsoidentifiedthelargestbusiness
barriertotheeffectivedeploymentanduseofpredictiveanalytics.

Thesechallengesfallintwocategoriesoftechnicalandorganizationalchallengesashighlighted
inTable3andsummarizedbelow(VentanaResearch,2013):

1. Difficultyofintegratingpredictiveanalyticsintoorganization’sinformationarchitecture;
2. Difficultyofaccessingsourcedata;
3. Difficultyofusingtheresults;
4. Lackofresourcesincludingbudgetandskills;
5. Lackofawareness-anunderstandingofhowtoapplypredictiveanalyticstobusinessproblems;
6. Lackofin-houseexpertstoimplementtheresults;
7. Focusingonpastpattern;
8. Thedataistooexpensivetomeasure;
9. Lowaccuracyofresults.

Figure 8. Reported Benefits of Predictive Analytics
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4.2. Strategic Pitfalls
OrganizationsshouldnotapproachpredictiveanalyticsliketheydootherITprojects.Whenpredictive
analyticsisimplementedproperly,thebusinessbenefitscanbesubstantial.Buttherearesomemainly
strategicpitfallstowatchoutfor:

1. Plan ahead:CompanieslookingtotakeadvantageofPAtoolsshouldthinkstrategicallyabout
implementationupfront.Companiesneedtostartwithacomprehensiveassessmentofanalytics
needs,andinternalresourcesandskills;

2. Make data accessible for analysis:Aswithothertypesofbusinessintelligenceandbusiness
analyticsinitiatives,predictiveanalyticsapplicationsmustincorporateeffectivedatamanagement
strategiesinordertointegrate,unifyandstandardizedatacomingfromdifferentsourcesystems.
Withoutaneffectivedatamanagementstrategy,analyticseffortsarewasted;

3. Do not Use inexperienced workers:Implementationofpredictiveanalyticsrequiresknowledge
ofstatistics,regression,andotheranalyticstoolsandtechniquesthatmightnotbefoundinsidethe
organization.Hireacompetentteamcomposedofdataanalysts,businessanalysts,statisticians,
anddataengineers;

4. Define the Role of Data Scientists: Organizations often give data scientists too much
responsibilityandputtoomuchemphasisontheroleofdatascientists.Mostdatascientistsdo
notunderstandbusinesspractices.Businessmanagersshouldbetheonesinchargeofidentifying
thekindofbehaviorsandtrendstheorganizationshouldpredict;

5. Focus on one business initiative at the time:Limitthenumberofmetricsyoutrackandfocus
ononebusinessinitiativeatatime.Oneneedstobetightlyfocused.Trackingtoomanyindicators
andtracingseveralbusinessinitiativescanbecomeadistractionbecausethehumanbrainsimply
can’tmakesenseofcontinuallyincreasingpiecesofinformationatonetime.

4.3. Predictive Analytics deployments
Adoptionofpredictiveanalytics,whendonecorrectly,leadstoorganizationsbeingabletojustifytheir
analyticsexpendituresandcreatevaluetieddirectlytodatavisibility.Opportunitiesfordeploying
predictiveanalyticscapabilitiescontinuetoevolveandgrowwiththebroaderadoptionoftechnologies.
Implementingasuccessfulpredictiveanalyticsprogramtakes timeandeffort.Manypartsof the
companywillbeaffected,therearecomplexdecisionstobemade,andvariousstakeholdersmustbe
involved.Itrequiresengagementsandsupportfrombusinessusersacrossthedataanalyticslandscape.

Table 3. Implementation challenges
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Somecompanieshavenotbeensuccessfulwithdeploymentofpredictiveanalyticsprocessduetothe
failureofdevelopingananalyticsstrategyrootedinthedeliveryofITserviceslinkedtotheirbusiness
outcomes.Furthermore,manyenterprisesdonotknowhowtoinitiatetheiranalyticsprojects.Arange
ofrecentlypublishedresearchliteratureontheimplementationofbusinessintelligenceandpredictive
analyticsisreviewedtoexploretheircurrentstate,issuesandchallengeslearnedfromtheirpractice.

(McNeill,2014;Asllani,2015;Loshin,2017;Loshin,2017).Itisarguedthatbeforedeploying
analyticsprocessinacompany,onemustfirstdeterminewhereanalyticswilladdbusinessvalues.
Thenascalabledeploymentapproachmustbeplanned.Wehavemodifiedstepssuggestedbythese
researchesandaddedmoretocreateapracticalimplementationstepsforsuccessfuldeploymentof
predictiveanalyticsprocess:

1. Top management involvement:Obtaining thesupportandbackingof the topmanagement
iscrucialinprovidingthenecessaryfundingandensuringthattheorganizationsupportsthe
predictiveanalyticsprocess.TomanageBigDataandanalyticsintoday’sinformationeconomy,
progressive organizations have created two new senior executive positions: the Chief Data
Officers(CDO)andtheChiefAnalyticsOfficers(CAO).TheCDOfocusesondatastrategies
fortheorganization,whereastheCAOfindswaystooptimizetheuseofanalyticsthroughout
theorganization.Theseseniorexecutivesneedtobeprovidedwithwhattheyneed,bothinterms
oftechnologyanddata;

2. Proper planning and scoping:Itisnecessarytounderstandtheorganization’skeybusiness
objectivesandconcentrateonbuildinganalyticsmodelsthatcanhavethemaximumimpactin
meetingthoseobjectives;

3. Create a compelling business case:Abusinesscaseneedstobecreatedandcommunicated
clearlywhereverappropriateacrosstheorganization.Abusinesscasepresentsthereasoningfor
initiatingPredictiveAnalyticsprocess.Acompellingbusinesscasecommunicatesthenatureof
theproposedprojectandthearguments,bothquantifiedandunquantifiable,foritsdeployment;

4. Identify business processes that can be improved: Predictive Analytics tools will help
organizationsidentifybusinessprocessesthatcanbeimproved.Itisnecessarytogetmanagers
andworkersonboardwithputtingthosefindingsintoaction;

5. Define measurable business benefits: Predictive Analytics not only influence changes in
businessprocesses,butalsocanhaveameasurableimpactonbusinessperformance.Onemust
createmetricsthatcanbeusedtoquantifythebusinessvalueofemployingtheanalyticsmodels;

6. Use experienced workers:Hireacompetentteamcomposedofdataanalysts,businessanalysts,
datascientists,andstatisticians;

7. Match application needs with analytics tools:Lookforpredictiveanalyticstoolsthatprovide
capabilitiesmatchingapplicationneeds.Thereareplentyoftoolstochoosefromeitherfrom
opensourceorfromcommercialmarkets.Amongimportantfactorstoconsiderwhenchoosing
predictiveanalyticstoolsare:theabilitytohandlestructured,semi-structured,andunstructured
data,compatibilitywithavarietyofBigDataplatforms,andintegrationwithdatavisualization
tools;

8. Maintain a solid data governance program:Wearelivinginaworldofconstantlychanging
data.Internalandexternaldatasetsarecontinuouslybeingcapturedandintegrated.Makesure
toinstitutesoliddatagovernancepracticestoguaranteethatthequalityandconsistencyofthe
datesetsinyouranalyticssystemsremainatanacceptablelevel;

9. Give analysts access to relevant and trustworthy data:Collectandstore the inventoryof
relevanttechnicalandbusinessdatasetsandmakesurepredictiveanalyticsapplicationshave
accesstotherightdata;

10.Move on to the next analytics model when fail:Ifyouranalyticsmodeldidnotdeliveruseful
informationtothebusiness,moveontothenextmodel.
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4.4. Analytics Solutions Available to Organizations
FindingarightPredictiveAnalyticssolutionforyourorganizationcanbechallenging.Thereisno
one-size-fits-alloptionandnoplug-and-play.Thereisawealthofnewtoolsthatleverageanalyticsfor
specificpurposesandindependentstandardsaredevelopingrapidlybyvendors.Severalcompanies
areprovidingPredictiveAnalyticssolutionsincludingSAPAG,TableauSoftware,SASInstitute
Inc.,InternationalBusinessMachinesCorporation(IBM),andTIBCOSoftwareInc.,amongothers.
Table4hasthesummaryoftheseservices.

5. ANALyTICS IN PRACTICe- BUSINeSS APPLICATIONS OF ANALyTICS

Businesses are using predictive analytics to analyze historical data and facts in order to better
understandclients’needs,marketpotentials,products,suppliers,andpartners.Predictiveanalytics
isalsoutilizedtoidentifypotentialrisksandopportunitiesforacompany(Lebied,2016).

MostoftenDataAnalyticsisassociatedwithcorporatedecision-making.However,analyticshas
applicationswellbeyondthefor-profitworldofbusiness.Frombankingtomanufacturing,fromretail
tohealthcare,dataanalyticsisusedtomakebreakthroughdiscoveries,todeliverbetterservices,and
enrichthecustomerexperience.Corporationsaroundtheworldareusinganalyticstogainvarious
business benefits, including new revenue opportunities, improved operational efficiency, better
customerservice,moreeffectivemarketing,andcompetitiveadvantagesoverrivals.Accordingtoa
recentstudybyBusinessApplicationResearchCenter(BARC),organizationsthatusedDataAnalytics
reportedan8percentincreaseinrevenuesaswellasa10percentreductionincosts.Otherbenefits
reportedarebetterstrategicdecisions,betterunderstandingofcustomers,andimprovedcontrolof
operationprocesses(Lebied,2017).

5.1. Business Applications of Predictive Analytics
ThemarketforBigDataanalyticsdirectlyparallelsthegrowthofBigData.Accordingtoresearch
firm IDC, worldwide revenue for Big Data analytics was $130 billion in 2016. That number is
expectedtoreach$150.8billionin2017andgrowtomorethan$210billionby2020representinga
56percentincreaseinjustfouryears.Theindustriesdrivingmuchofthisgrowthin2017arebanking,
discretemanufacturing,processmanufacturing,federal/centralgovernment,andprofessionalservices.
Together,thesefiveindustrieswillspend$72.4billiononBigDataandbusinessanalyticssolutions
thisyear.Theywillalsoremainthetopfiveindustriesin2020whentheirtotalinvestmentwillbe
$101.5billion(IDC,2017).

Predictiveanalyticsisbecomingamainstreamapplicationasorganizationsincreasinglylook
toforecastcustomerbehavior,markettrends,effectivemedicaltreatmentsandmore.Thebusiness
valuegainedfrompredictiveanalyticseffortscanadduptosignificantamounts.Knowledgeofwhat
aparticularcustomerislikelytobuynext,whichpieceofmanufacturingequipmentmightbreak
down,etc.canpaydividendsnow.

Predictive Analytics is used to predict: stock prices, risk, delinquencies, accidents, health
problems,hospitaladmissions,malfunctions,oilflow,electricityoutages,sales,donations,clicks,
cancellations, fraud, tax evasion, crime, approvals for government benefits, thoughts, intention,
answers,opinions,lies,grades,dropouts,friendship,romance,pregnancy,divorce,jobs,quitting,
wins,votes,andmore(Siegel,2016).

Tables 5 and 6 highlights applications of analytics in different industries. The following
summarizestheapplicationofPredictiveAnalytics:

• Healthcare:Thehealthcareindustryhasusedanalyticstoanalyzelargeamountsofinformation
quicklyinordertoprovidelifesavingdiagnosesortreatmentoptionsinatimelymanner.Walgreens
isusingdataanalyticstomakeitspharmacyoperationsascustomer-focusedaspossibleand
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topersonalize interactionswithcustomersandanticipate theirneeds.Thecompany isusing
predictiveanalyticsaspartofpatientassessmentsat its in-storehealthclinics.Theanalytics
process isaimedat improvingpatientcareand identifyingpotentialhealthrisksbefore they
becomeissues(Stedman,2017);

• Airline Industries:Theairlineindustriesacrosstheworldareusinganalyticstopredictflight
delays,effectivelydrivecustomerloyaltyprograms,anddecidehowmanyticketstosellateach
priceforaflight.SouthwestandAlaskaAirlinesareamongthetopusersofembracedanalytics
tobringchangesintheirwayofworking;

Table 4. Predictive Analytics Solutions Available to Organizations

Service 
Providers

Markets Served Services Provided

Tableau 
Software

Tableau
•CollegesandUniversities
•ManufacturingAnalytics
•FinancialServicesandInsurance

•Studentperformancemanagement
•Enrollmentmovement
•DonorRelationsandFederalFunding
•Improveprocessefficiency,centralizeproduction
monitoring
•Improveservice,capturenewopportunities,andstand
outfromthecompetition

Detica •Insuranceandhealthcaresolutions
•Bankingmarket

•Creditscoring
•Fraudsolutions
•Collectionsandrecoverysolutions

Fair Issac 
Corporation
(FICO)

FICO® Score
•Bankingandfinancial
•Insuranceandhealthcaresolutions

•Creditscoring
•Fraudsolutions
•Collectionsandrecoverysolutions

ViPS •Insuranceandhealthcaresolutions •SarahLawrenceCollege

KXEN InfiniteInsight™
•Customerlifecycle

•Helpcompaniestooptimizeeverystepincustomer
acquisition,cross-sell,up-sell,retentionandnextbest
activity

IBM IBM Business Analytics
•Fraudsolutions
•Healthcaremarket
•Commercial,governmentand
academiccustomers

•Deliversinformationthatdecision-makerstrustto
improvebusinessperformance
•Providesclear,immediateandactionableinsightsinto
currentperformanceandtheabilitytopredictfuture
outcomes.

SAS Institute 
Inc.

Visual Analytics
•Fraudsolutions
•Insurance&healthcaresolutions
•property&casualty
•workers’compensation

•Interactivelyvisualize,exploreandcommunicatedata
discoveries
•Transformstructuredandunstructureddataintofact-
basedinsightsforbetterdecisions
•Monitorresultsandfacilitatecontinuousrefinementof
youranalyticmodels

Microsoft 
Corporation

VisualAnalytics •SinclairCommunityCollege
•UniversityofOregon

TIBCO 
Software

CollegeScheduler •UniversityofArizona
•ArizonaStateUniversity

SAP AG •Customerlifecycle
•Campaignsandpromotions
optimization
•Salesandpurchasingplanning

•Customeracquisition,cross-sell,up-sell,retentionand
nextbestactivity
•Moretargetedandeffectivepromotionsandcampaigns
•Creatingforecastsforpricingandpromotionanalysis,
storeclustering,storelocationselection,andsalesand
purchasingplanning.
•Identifyingmarketgaps,turningthemintorevenue.
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• Banking, Financial and Insurance:Thebankingandfinancialindustriesareusinganalyticsin
ordertoanalyzetheprobabilitiesofriskanddefault.Moreover,analyticshelpsthemtopushtheir
bankingproductsbasedoncustomer’spurchasingpower.Thefinancialmarketusesanalyticsin
highfrequencytradingsentimentmeasurement,andpre-trade-decision-supportanalytics.PayPal
isusingpredictivedataanalysistohelpprotectitsusersfromfraudandstopfraudulenttransactions
beforetheyareprocessed(Burns,2016).TheSecurityExchangeCommission(SEC)isusingdata
analyticstomonitorfinancialmarketactivitiesandtocatchillegalmarketactivities.Insurance
companiesuseanalyticstoenhancefrauddetectionandtoprovidefasterserviceintheareaof
claimsmanagement.Lifeinsurancecompaniesareusingittopredictthelikelihoodanelderly
insurancepolicyholderwilldiewithinafewyearsinordertotriggerend-of-lifecounseling.
Creditscoringisanotherwell-knownapplicationforpredictiveanalytics.Financialcompanies
usearangeofinformationtoassessthelikelihoodoffuturecreditpaymentsbeingmade;

• Government:Thegovernmentisusingpatternrecognitioninimagesandvideosforenhanced
security and threat detection (Analytics Vidhya, 2015; Siegel, 2016). Other applications of
analytics in government sector include: traffic control, route planning, intelligent transport
systems,andcongestionmanagement(Gaitho,2017).TheSocialSecurityAdministration(SSA)

Figure 9. Key Benefits of Predictive Analytics in Manufacturing



International Journal of Business Intelligence Research
Volume 9 • Issue 2 • July-December 2018

19

isusinganalyticstostudysocialdisabilityclaimsfordetectionofsuspiciousorfraudulentclaims.
Moreover,analyticsenablestheSSAtoprocessmedicalinformationrapidlyandeffectivelyfor
fasterdecisionmaking;

• Manufacturing:Analyticstoolshavebeenusedinsolvingmanufacturingchallengesincluding
demandforecasting,integratedbusinessplanning,supplycollaborationandriskanalysis,and
ininventorymanagement.SupplychainprofessionalshaveusedPredictiveanalyticstoimprove
supplychainefficiencies.Predictiveanalyticscanhelpmanufacturerstosatisfytheincreasing
demandsofconsumerswhoexpectproductsdeliveredexactlywhenpromised.Supplychain
professionalsneedacompleteviewoftheirsupplychainasitexistsnow,butalsobeingableto
knowwheretheirsupplychainneedstobe.Byapplyingpredictiveanalyticstoolstoidentify
patternsandpredictfutureevents,manufacturersgaintheabilitytomakebetterdecisionsthat
anticipatewhattheircustomersareaskingfornow,andwillbeaskingforinthefuture.Data
analytics isalsousedinself-drivingcarsandrobots(DeAngelis,2015).Figure9showskey
benefitsofPredictiveAnalyticsinmanufacturing;

• Retail:Predictiveanalyticsisalsobeingusedforcontextualmarketingandretailing.Theretail
industrytakesadvantageofdataanalyticsforfraudreduction,timelyanalysisofinventory,andfor
optimizingstaffusingdatafromshoppingpatternsandlocalevents,etc.Moreover,theindustryis
alsousingdataanalyticstodeterminecustomerresponsesorpurchasesandsetupforupselling
andcrosssellingopportunities.(Gaitho,2017).Forexample,Targetusespredictiveanalyticsto
predictwhichcustomershadthemostprobabilityofrapidlybecomingpregnantfromshopping
behavior(Salleh,2013).Theinformationisthenusedtocontactprospectswithoffersrelatedto
theneedsofanewborn’sparents.Tescoisalargegrocerystoreoperatingin13countrieswith
headquartersinUK.Thecompanyusespredictiveanalyticstoincreaseredemptionratesof100
millionpersonalizedcouponsissuedannuallyatitsgrocerycashregistersacross13countries;

• Logistics:Logisticcompanies(UPS,DHL,andFedEx)haveusedanalyticstoreducecostsand
improvetheiroperationalefficiency(RosenbushandStevens,2015).Predictiveanalyticsensures
shipsstayonshipshapeforcargocompanies.Forexample,RightShip,aMelbourne-basedcargo
company,isusingpredictiveanalyticstomoreaccuratelyassessifshipsarereadytobesentout
tothesea(DeAngelis,2015);

• Social Networks:Activeusageofsocialnetworksformeetingnewpeopleisstaggering.Social
sites likeMatch.com,e-Harmony,OkCupid,Tinder,andBadoousesomeverysophisticated
predictiveanalyticstomodelandpredicthumanattraction.Theyofferaninteractivewayfor
singlestomeetothersingleswithwhomtheymightotherwisenevercrosspaths(Kalakota,2014).
Facebookusesanalyticstoimprovetheprecisionofsuggestedpeopleyoumayknowandwish
tolinkto(Siegel,2016);

• Sports:Competitivesportsisaheavyuserofpredictiveanalytics.Theapplicationofanalytics
toawidevarietyofsportsisnowstandardpractice.Whensigningplayers,selectioncommittee
analyzeshundredsofdetailedstatisticsfromeveryplayerandeverygame,attemptingtopredict
futureperformanceandproduction.Somestatisticsareevenobtainedfromgamefootageby
usingvideorecognitiontechniques;

• Human Resources:HRAnalyticswastheinitialtermusedtodescribetheeffectivenessofHR
programs.However,recentlytheothertermscameintousespecially,peopleanalytics,talent
analytics, and workforce analytics. People analytics has largely become the dominant term.
Peopleanalyticsappliesmath,statisticsandpredictivemodelingtoHRrelateddatatopredict
patterns and make better decisions about all aspects of HR strategy with the objectives of
improvingorganizationperformance.Peopleanalyticsisbeingusedtohelpmorecompaniesin
theirrecruiting,compensation,performancemanagement,andretentionefforts(Rouse,2017).
Similarly,peopleanalyticshavebeenusedtodeterminewhichemployeesaremostlikelytoleave,
valuateemployees’performance,anddecideemployee’sbonus.Forexample,Hewlett-Packard
hasdevelopedapredictiveanalyticsapplicationtoforecasttheprobabilityofemployeesleaving
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(Salleh,2013).U.S.specialforcesusespredictiveanalyticstodeterminewhichcandidateswillbe
successfulandworthyofinvestingyearsoftraining.LinkedInisalsousingpredictiveanalytics
tolabelone’sprofilewithskillsitpredictsoneshavefromoneswrittencontents.Wikipedia
predictswhichofitsnearlymillionvolunteereditorswilldiscontinuetheirwork(Siegel,2016);

• Marketing, Advertising and the Websites:Googleisaheavyuserofpredictiveanalyticsandis
continuouslychangingthelandscapeofsearchwiththistechnology.Usingpredictiveanalytics,
GoogleSuggests,GoogleAutoCompleteandGoogleInstantaregeneratingsearchresultsinstantly
asusers’type.Googlefurtherenhancedpredictivesearch,servingasapersonalizedassistant
thatcanpredictyourneeds,wants,anddeepdesires.Netflixisalsousingpredictiveanalytics
topredictwhichmoviesasubscriberwilllikebasedonwhathe/shewatched(Kalakota,2014).
BritishBroadcastingCompany(BBC)receivesmillionsofattemptedpostsonitswebsites.BBC
predictswhichcommentswillbeapprovedforpostingonitswebsitereducingtotalnumbersof
postswhichneededtobescreenedbyhumanmoderatorstoonlyaquarterofamillion.PayPal
usecustomerwrittenfeedbackonitswebsitetoidentifywhichcustomerintendstoleavewith
85percentaccuracy.HarborSweetsappliedanalyticstotargetlapsedcustomerstowinthem
back.Theresponseratewasaround40percent.Harrah’sCasinoinLasVegaspredictshowmuch
acustomerwillspendoveralongterm.ElieTahari,afashiondesigner,predictsandforecasts
demandforwomen’sfashionlineproducts.Finally,Pandorarecommendsrelatedsongsbased
on400musicalattributes(Siegel,2016);

• Utilities:Predictiveanalyticsisusedinfaultdetectionforsafetyandefficiency.ConEdison
predictsenergydistributioncablefailure,andupdatesrisklevelsinNewYorkCitythreetimes
an hour. BNSF uses Predictive Analytics to predict broken train tracks. Argonne National
Laboratorydoespredictivemodelingofnuclearreactorfailures.Finally,NokiaSiemensNetworks
improveserviceavailabilitybypredictingcustomeroutageonits4Gwirelessnetworkwitha
highaccuracy(Siegel,2016);

• Education:OfficialsattheUniversityofMaryland,usepredictiveanalyticstoanalyzestudent
dataincludinggrades,demographics,financialaid,courseschedules,andenrollmentstatusto
findat-riskstudentsandimproveretentionrate.Theybelievepredictiveanalyticsenablesofficials
tointervenewithstrugglingstudentsbeforeitistoolate.Analyticshelpofficialsidentifybottle
necksandproblemssuchasadifficultclassorotherpressingissuesthatcouldleadstudents
todropout.Analyticsisusedtopredictstudentsuccessorfailure.Oneoftheirfindingsisthat
studentswhoenrollinacourseverylatetendnottoperformwellinthatclass.Therefore,the
newschool’spolicyisnottoletanystudenttoenrollinaclassfewdaysbeforetheclassstart.
Thestudentcandropaclassfourdaysaftertheclassstartswithoutapenalty.Theuniversityis
alsousingadatatoolcalledStudentSuccessMatrixthatisdevelopedbyPredictiveAnalytics
ReportingFramework.Usingtheanalyticstool,systemofficialscandeterminewhethera“C”
gradeinanintroductorymarketingcourseindicatesalowchanceofstudenttograduateinthe
major.Then,theyuse“Intrusiveadvising”tohelpstudenttoimprovegradesorchangemajors.
(Wells,2017).UniversityofPhoenixalsopredictsstudentsuccessorfailureinordertotarget
interventionmeasuresincludingadvisingandcoaching.UniversityofMelbourneusesapredictive
modeltoidentifywhichapplicationsforresearchgrantswillbeapproved(Siegel,2016).

6. CONCLUSION

Enterprisesarecontinuallyemployingnewandoldstrategiestoovercomeindustrychallengesand
remainrelevantinthechangingmarketplace.Adaptingtonewenvironments,innovatingnewofferings
andinvesting incost-savingtechnologiesare justafewavenuesfor transformingchallenges into
opportunities.Overthepastfiveyears,thesheervolumeofdatahasgrownexponentiallyandnew
analyticstoolshavebeendevelopedtoturnthisfloodofunstructured,semi-structured,andstructured
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dataintoinsights.Theamountofdataavailableisprovidingenterpriseswiththeinformationneeded
tooperatemoreefficiently,effectively,andsafely,consequentlyallowingthemtoovercomesomeof
thechallenginganddisruptiveobstacles.UtilizationandmanagementoftheBigDataareincreasingly
becomingareasofcompetitiveadvantage.Predictiveanalyticssoftwareisoneofthecrucialtools
thatcompaniescanusetoobtainactionableinformationfromtheviabledata.Hence,enterprisesare
adoptingpredictiveanalyticsasoneofthecoretechnologiestobeabletocompeteinthemarket.

Asdiscussedinthispaper,technologytrendssuchasgreatercomputationalpower,increased
data storagecapacity, thegrowthof cloud-basedplatforms, andadvances inalgorithmshaveall
contributedtoabreakthroughinthefieldofBIandarehelpingrapidadvancesinPredictiveAnalytics
software.PredictiveAnalyticssolutionsalloworganizationstopredicttrendsandactonopportunities
beforetheymanifest.Companiesthatincorporatepredictiveanalyticsintotheirbusinessintelligence
strategiescanrealizesignificantbenefitsthroughmorerapididentificationofemergingopportunities
andfasterdetectionandcorrectionofproblemsandissues.

However,asdiscussedinthispaper,therearetechnologicalandorganizationaldrawbacksto
predictiveanalytics.Theimportantonesaretheamountofup-to-datedataitrequiresandlackof
in-houseexpertstoimplementtheresults.Whilethiswouldnotbeanissueforlargerorganizations,
smallerfirmsmaynotseeasusefultechnologyasaresult.

Organizations around the world are operating in an increasingly complex and competitive
environment.Thispaperidentifiedcontemporarychallengesfacingorganizationsandexploredthe
potentialofpredictiveanalyticsinaddressingthesechallenges.Additionally,thispaperproposeda
conceptualframeworkforsuccessfulimplementationofanalyticsindifferentorganizations.Moreover,
this study highlighted the applications ofPredictive analytics across different industries such as
banking, financial services, and insurance,government,healthcare,utilities, retail, logistics, and
energy,amongothers.Thepaperalsoarguedthatorganizationsshouldconsideranalyticsastrategic
investmentbecauseaddingnewanalyticfunctionsaffectsanorganization’sexistingapplications,
devices,services,andwebsites.Importantdecisionssuchasthebestwaytodeliveranalyticcontent
andreporttocustomersandemployees,andensuringthatanalyticcontentisengagingmustbemade.
Businessleadersmustalsoevaluatehowapredictiveanalyticsinitiativewillaffectusers(external
and internal), existing applications and interfaces, andmultiple stakeholders such as executives,
managers,marketingandsalespersonnel.
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Table 5. Application of Predictive Analytics in Different Industries

Industry Organizations Applications

Banks, Financial
Institutions & 
Insurance

•Chase,Citigroup
•LondonStockExchange
•Capital
•CitizenBank
•RebellionResearch
•Allstate
•InfinityInsurance
•PayPal

•Generateacreditscore–assessingperson’scredit
worthiness.
•Analyzetheprobabilitiesofriskanddefault
•Predictwhichchecksarefraudulent
•Applicationapprovalanddenials
•Complianceandregulatoryreporting
•Tradesurveillance
•Predictingbodilyinjuryliability
•Detectthemisuseofcreditanddebitcards
•Protectusersfromfraud

Airlines •SouthwestAirlines
•AlaskaAirlines
•ContinentalAirlines

•Decidehowmanyticketstosellateachpricefora
flightandpredictflightdelay
•Decidewhichclassofairplanestobuy
•Effectivelydrivecustomerloyaltyprograms

Retail •Target
•Tesco

•Determinecustomerresponsesorpurchasesandset
upforupsellingandcrosssellingopportunities.
•Merchandisingandmarketbasketanalysis
•Predicttrends,recommendnewproducts–andboost
profitability.
•Eventsandbehavior-basedtargeting
•Marketandconsumersegmentations

Healthcare •StanfordUniversity
•SistersofMercyHealthSystems
•UniversityofPittsburghMedical
Center
•Pfizer
•BlueCrossBlueShieldof
Tennessee

•Diseasepatternandclinicaltrialsdataanalysis
•Identifychangesinpatientandproviderbehaviordue
tonewlyintroducedlegislationorpharmaceuticals.
•Patientcarequalityandprogramanalysis
•Providearapidandconclusiveoverviewof
competitors,pricing,andsubstituteproductswhen
negotiatingprocurementofpharmaceuticalsfor
hospitals,integratedcarenetworks,andhealthinsurers.
•Drugdiscoveryanddevelopmentanalysis

Marketing, 
Advertising & the 
Web

•HarborSweets
•Target
•Harrah’sLasVegas
•CoxCommunications
•ElieTahari
•Pandora
•Netflix
•Google
•SunMicrosystems

•Targetlapsedcustomerstowinthemback
•Predicthowmuchacustomerwillspendoveralong
term
•Predictpropensitytobuy
•Forecastdemandforwomen’sfashionlineproducts
•Recommendrelatedsongsbasedon400musical
attributes
•Predictwhichnewadswillgetmanybounces
•Improvethenumberofleadsperphonecontact



International Journal of Business Intelligence Research
Volume 9 • Issue 2 • July-December 2018

23

Table 6. Application of Predictive Analytics in Different Industries

Industry Organizations Applications

Government, 
Nonprofit, and 
Education

•SocialSecurityAdministration
•InternalRevenueService
•U.S.PostalService
•U.S.ArmedForce
•U.S.DepartmentofDefense
•UniversityofMaryland
•UniversityofPhoenix
•UniversityofMelbourne
•ChicagoPoliceDepartment

•Streamlineoperationswhilegivingtheagencya
moreholisticviewofcriminalactivity.
•Improvetrafficmanagement&overcrowding
administration.
•Predictsuspectedincidenceofcontractfraud
•Predictwhichstudentsriskfailingacourse
•PredictWhichapplicationsforresearchgrantswill
beapproved
•Predictterroristattacksandarmedoppositiongroup
activities
•Predictedwhichworkers’compensationclaimsand
paymentsareunwarranted.

Utilities •ConEdison
•BNSF
•ArgonneNationalLaboratory
•NokiaSiemensNetworks

•Predictenergydistributioncablefailure,andupdate
risklevels
•Predictfaultdetectionforsafetyandefficiency
•Predictbrokentraintracks
•Predictcustomeroutage

Human Resources •Hewlett-Packard
•U.S.SpecialForces
•Wikipedia
•Amazon.com

•Determinewhichemployeesaremostlikelytoleave.
•Evaluateemployees’performance.
•Decideemployee’sbonus.
•Predictwhichcandidateswillbesuccessful
•Predicttheappropriatesecurityaccesscodeof
employees

Social Networks •Match.com
•e-Harmony
•OkCupid
•Tinder
•Badoo
•Facebook

•Modelandpredicthumanattraction
•Improvetheprecisionofsuggestedpeopleyoumay
knowandwishtolinkto

Logistics •UPS
•DHL
•FedEx

•Determinethebestroutestoship,thebestsuitedtime
todeliver,thebestmodeoftransporttochoose
•Supplychainmanagementandanalytics
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