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ABSTRACT

Companiescan incurheavy losseswhencustomersdonot return; therefore, theyneed tohavea
betterunderstandingoftheircustomers’behaviorsinordertoimproveserviceandproducts.And
nowadays, therearemultiple resourcesofcustomers’dataespeciallywithwebservices, suchas
websites,chatbots,emails,socialmedia,PoS,ERP,CRM,SCM,therefore,itbecomesdifficultto
collectallthishugedataaltogetherandanalyzeitmanuallyThispaperhighlightstheroleofbusiness
intelligenceinimprovingtherelationshipwiththecustomers,andexploresthetechniquesusedto
analyzecustomers’datainordertopredicttheirdemandsandreachtheirsatisfaction.
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INTRodUCTIoN

Themarketisgrowingrapidlyandthedatabecomeshugeandfrommultipleresources,whichmeans
thatthedemandforuser-friendlyanalyticstoolsisgrowingtoo.Fromhere,theneedforbusiness
intelligencesystemsarisestohelpmakesenseoftheorganizationaldata.Thispapershouldhelp
identifyingtheroleofBIincustomerrelationshipmanagementandhowitbecomesvitaltousesuch
intelligenttoolsinthecrazilygrowingdataage.

Businessintelligence(BI)istheuseofcomputingtechnologies(applicationsandsoftware)to
collectbusinessdatafrommultipleresourcesandanalyzeitthentransformitintousefulinsightsthat
helpmanagersandownerstotaketherightactionsinordertoimprovethebusinessperformanceand
meetthegoalsrequiredtobusinesssuccess.TheneedforBIemergedinthelatterpartofthe20th
centuryandithasbecomeanintegralaspectofthedecisionmakingprocesses.

BusinessIntelligencecanhelpthecompanyinunderstandingitscustomersinordertoimproveits
relationshipwiththem,suchasfasterconversionofpotentialintoactualclients,reducingthenumber
ofoutgoingcustomersandincreasesalestoexistingcustomers,andthatinitsturnwillincreasesales
andrevenue(Habul&Pilav-Velic,2010).ThispaperwilldiscusssomeofthetechniquesBIusesin
improvingtherelationshipwithcustomers,butfirst,itwillexplaintheconceptofBIsystemandthe
roleofeachcomponent.

Figure1showsaconceptualmodelofBusinessIntelligenceine-business,thismodedefines
e-businessasimplementationofanyelectronictransaction-relatedactivitiesfromenterpriseexternal
environment,includingCustomerRelationshipManagement(CRM),EnterpriseResourcePlanning
(ERP),SupplyChainManagement(SCM),PointofSale(Pos),andsoon.Afterthedataisgathered
from theweb storeand stored ina centraldatabase,business intelligenceconverts thedata into
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informationandknowledgethatcanbeusedforenterprisedecision-making.Technologiesusedinclude
extraction,transformationandload(ETL),datawarehousing,datamininganddataanalysis.The
resultsprovideanoverallviewofe-businessdataflowpatternsinvisualizedformsuchasdashboards,
reports,graphs,alertsandsoon.Thetechnologiesusedinbusinessintelligencearefurtherdescribed
inthenextsection(ShengHooi,2012).

ARCHITeCTURe oF BI

BusinessIntelligencehasfourcomponents:adatawarehouseanditssourcedata,businessanalytics–a
collectionoftoolsformanipulating,miningandanalyzingdata,businessperformancemanagement
(BPM)toolsformonitoringandanalyzingperformance,andauserinterface(ShengHooi,2012).

data warehouse
A data warehouse is a centralized data repository that collects and manages data derived from
operationalsystems(suchasERP,CRM,PoS,marketingandsales)andexternaldatasources(such
as Online Social Networks, Blogs, Videos, E-mails, Text Documents, Chat). ETL (extraction,
transformationandloading)toolsareusedtoperformtheprocessofextractingdatafrommultiple
sourcesystems,cleansingandtransforming,thenloadingthedataintothedatawarehouseinastandard
andconsistentformatwhichisstructuredforqueryandanalysis.Adatawarehouseisdesignedto
helpdecisionmakerstotaketherightdecisionsbyconsolidatingandanalyzingdataandcreating
reportsatdifferentlevels.

Business Analytics
Business analytics also known as analytical processing is a broad category of applications and
techniquesforgathering,sortingandanalyzingdatatohelpenterpriseusersmakebetterbusiness
andstrategicdecisions.Forexample,OLAP(onlineanalyticalprocessing)whichhelpstoanalyzethe
multi-dimensionaldatafromvariousanglesforusingtheminbusinessreporting,trendsanalysis,sales
forecastingandotherplanningpurposes,Adhocreporting,whichistheprocessofcreatingreports
ontheflybybusinessend-users(noneedfortechnicalskills),displayinginformationinatableora
chartthatistheresultofaquestionwhichhasnotalreadybeencodifiedinaproductionreport.Data
Miningisanothersetofanalyticaltechniquesthathelpstogetthepatternsfromlargedatasetsand
convertingitintounderstandableformtobeusedbyotherBIcomponents(Sheng,2012).Online
AnalyticalMining(OLAM):isanarchitecturethatintegratesOLAPanddatamining,ithelpsuser
toselectasetofdataandanalyzeitusingdataminingalgorithms(Ritbumroong,2015).

The first aspect of customer data analysis is “customer knowledge,” implying awareness of
keycustomercharacteristicsthatarerelevanttoyourorganization’sbusinessprocessesmostlikely
fromcustomerprofile.Examplesof relateddataaredemographiccharacteristics (basicpersonal
information, including age, gender, income, marital state, religion, family size, occupation and
education),geographiccharacteristics(suchaswheretheindividuallives,whethertheindividualis
married),analyticalcharacteristicssuchaspurchasingpatternsorcreditworthiness,frequencyof
purchase,timeofhighpurchase)andpsychographiccharacteristics(suchasinterests,personality,
attitude,culture)(Gillespie,n.d.).

Customerdatasegmentationisanimportantanalyticalprocessthathelpsmarketerstosegment
marketbasedonconsumerpersonalitytraits,lifestyle,socialclass,location,andsoon.Someofthe
benefitsofsegmentationare:

• Identifythemostandleastprofitablecustomers
• Focusthemarketingonthecustomerswhowillbemostlikelytobuycompany’sproductsor

services
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• Avoidthemarketswhichwillnotbeprofitableforthecompany
• Buildloyalrelationshipswithcustomersbyimprovingcustomerserviceandproductstomeet

customerneeds
• Getaheadofthecompetitioninspecificpartsofthemarket
• Usecompany’sresourceswisely
• Identifynewproductsbypredictingcustomerdemands(Gillespie,n.d.).

Segmentsneedtobeidentifiedaccordingtobusinessgoals,forexample,ifthegoalisforattracting
userstobuyaproductorservice,onesegmentcouldbeforthosewhohavecompletedapurchase
transaction.Secondcouldbeforthosewhohaven’tmadeapurchase.Athirdcouldbefortheones
whohavefrequentlypurchased.

Otherexamplesofcustomerdatasegmentationare:

Newandreturningusers,Paidsubscriptionvs.freemembers,femalesaged<45vs.femalesaged>
45,andsoon(Gillespie,n.d.).

Figure 1. Conceptual model of business intelligence in e-business (Ranjan, 2012)
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Afterthat,companiescantargettheirmarketingeffortsandcampaignstothemostprofitable
consumers,forexample,anIslamicclothingcompanywilltargettheirproductsandservicestoMuslim
femalesaged>20andwhoareinterestedinmodestfashion.Afastfoodcompanywilltargettheir
marketingofferstoteenagersandtoemployees(Gillespie,n.d.).

Asuccessfuldataminingimplementationincludingcustomersegmentationshouldfollowspecific
plannedstepsasfollows:

• Business Understanding: the implementation of data mining project should start with
understandingofthebusinessobjective(whichshouldbeidentifiedasadataminingtarget),and
anassessmentofthecurrentsituationandalsoproblems.Successcriteriashouldbedefinedand
aprojectplanshouldbedeveloped(Ziafat&Shakeri,2014).

• Data understanding and preparation: This phase also includes initial data collection and
explorationwithsummarystatisticsandvisualizationtoolstounderstandthedataandidentify
potentialproblemsinavailabilityandquality.

Thedatatobeusedforsegmentationshouldbeidentified,selected,andpreparedforinclusionin
thesegmentationmodeling.Thisphaseinvolvesthecollection,cleaning,integration,andformatting
ofthecustomerdataaccordingtotheneedsoftheproject(Ziafat&Shakeri,2014).

• Modeling:ThisphaseincludestheIdentificationofthesegmentswithclustermodeling.Analysts
shouldselecttheappropriatemodelingtechniquefortheparticularbusinessobjective.Basedon
clusteranalysis,customersaregroupedintodifferentgroups(segments).Particularly,customers
canbesegmentedaccordingtotheirvalue,socio-demographicandlife-stageinformation,and
theirbehavioral,need/attitudinal, and loyaltycharacteristics.The typeof segmentationused
dependsonthespecificbusinessobjective(Ziafat&Shakeri,2014).

Theprepareddatasetsarethenusedformodeltraining.Thisphaseinvolvestheexaminationof
alternativemodelingalgorithmsandparametersettingsandacomparisonoftheirfitandperformance
inordertofindtheonethatyieldsthebestresults,andthemodelsettingscanberevisedandfine-
tunedasneeded(Ziafat&Shakeri,2014).

• Evaluation:Thegeneratedmodelsarethenformallyevaluatednotonlyintermsoftechnical
measuresbutalso,moreimportantly,inthecontextofthebusinesssuccesscriteriasetoutin
thebusinessunderstandingphase.Thesegmentationschemethatbestaddressestheneedsofthe
organizationisselectedfordeployment(Ziafat&Shakeri,2014).

• Deployment:Theproject’sfindingsandconclusionsaresummarizedinareport,andthecustomers
andsegmentsarescored,thenthesegmentationresultsshouldgetdistributedthroughoutthe
enterpriseandincorporatedintheorganization’sdatabasesandoperationalCRMsystem,and
willbeusedindevelopingdifferentiatedmarketingstrategiesandsegmentedmarketing.

Finally,amaintenanceplanshouldbedesignedandthewholeprocessshouldbereviewed(Ziafat
&Shakeri,2014).

Business Performance Management
ABusinessPerformanceManagement(BPM)systemusedtomonitorandcontroltheperformance
ofanorganization,andalertsmanagerstopotentialopportunities,impendingproblems,andthreats,
andthenempowersthemtoreactandtaketherightdecisionsinordertoachievebusinessgoals.
Keyperformanceindicators(KPI)areusedforthispurpose.TheseKPIsincluderevenue,returnon
investment,overheadandoperationalcosts(ShengHooi,2012).
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SomeexamplesofKPIsthatshouldbetrackedtomeasurecustomer’sretentionare:
Repeat Customer Rate,thisiscalculatedbydividingtotalrepeatcustomers(whopurchasedat

least2times)bytotalcustomers(whopurchasedatleastonce).
Average Order Value, this iscalculatedbydividing total revenueby totalnumberoforders.

Customer Retention Rates (CRR),youneedthefollowinginformationtocalculatecustomerretention:

• NumberofcustomerSattheendofatimeperiod(E)
• Numberofnewcustomersduringthatperiod(N)
• Numberofcustomersatthestartofthatperiod(S)

Theequationis:CRR= ((E-N)/S)*100(Winsauer,2018).
Today, every organization has huge data of their customers, including billing information,

customertransactions,websitehits,andsoon.Theorganizationcanusedataminingandanalysis
inordertodefineaprobabilityscoreforeachcustomer.Thisprobabilityscorereflectshowlikely
thecustomerswitchesthevendors.Then,thentheorganizationgivesthecustomerswithhigherrisk
morepersonalizedattention(Agrawal,2018).

AnotherKPIshouldbeconsideredforcustomerretentionpurposeiscustomerlifetimevalue
(CLV);itrepresentsthetotalamountofmoneyacustomerisexpectedtospendinyourbusiness,
oronyourproducts,duringtheirlifetime.Thisisanimportantfiguretoknowbecauseithelpsyou
makedecisionsabouthowmuchmoneytoinvestinacquiringnewcustomersandretainingexisting
ones.KnowingCLVcananswerimportantquestionsas:

• Howmuchyoucanspendtoacquireasimilarcustomerandstillhaveaprofitablerelationship.
• WhatkindsofproductscustomerswiththehighestCLVwant.
• Whichproductshavethehighestprofitability.
• Whoyourmostprofitabletypesofclientsare(Winsauer,2018).

User Interface
TherearemultiplevisualizationandreportingtoolsusedinBIsystem,dashboardisoneofthem,
abusiness intelligencedashboard isan informationmanagement tool that isused to trackKPIs,
metrics,andotherkeydatapointsrelevanttoabusiness,department,orspecificprocess,itprovides
preconfiguredorcustomerdefinedmetrics,statistics, insightsandvisualization intocurrentdata
Throughtheuseofdatavisualizations,dashboardssimplifycomplexdatasetstoprovideuserswith
ataglanceawarenessofcurrentperformance(ShengHooi,2012).Figure2showsanexampleofBI
dashboardforcustomerprofitability.

WhileDashboardisahigh-levelday-to-dayviewofmainKPIsofbusinessonasinglepage
basedononeormoredatasets,itisconsideredanavigationpointtooneormoredetailedreports.BI
Reportisacombinationofmultiplevisualelements(charts,texts,values…)basedononedatasetand
canhavemultiplepages.InBIReport,usercanhover,highlight,sliceanddice,drilldownthrough
multiplelevelsorchooseacolumninachartandcheckitsrelationshipswithothervisualizations.

Figure3showsareportexamplefortopcustomersales.

MeASURe FoR GReATeR SATISFACTIoN

Afterthecompanyhasputitscustomerdatatouseandhasaltereditsbusinesstactics, itshould
assessthesuccessofitsimprovedstrategy.Measurefulfillmentratesanddeliverytimestofindout
howlikelyarethecustomerstopurchaseagain.Thecompanycanusethesemeasurementmetricsto
implementoralteritsstrategiesforbettercustomersatisfaction,resultinginhighcustomerretention
rates(Nielsen,2017).
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INFLUeNCe CUSToMeR BeHAVIoR

BusinessIntelligencesoftwaretakesthemarketinggameastepforwardbyprovidingtheabilityto
influencecustomerbehaviorandthemarket.Whenyoucanmonitor,analyzeandmeasurecustomer
response,youcanallocateyourmarketingbudgets to thepracticeswith thehighest impact.For
example,ifyoualreadyknowthatcustomersarereactingwelltooneofyourmarketingcampaigns,
say-afreeservicethatyouareoffering,youcancapitalizeonthisinformationbyeitheroffering
morefreeservicesindifferentproducts,orcomeupwithothersimilarplans.Thiswillinfluence
yourcustomerstokeepdoingbusinesswithyouandstrengthenyourrelationship,resultinginbetter
retention(Nielsen,2017).

Figure 2. Customer profitability dashboard sample for power BI (Microsoft Power BI, 2019)
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ReCoMMeNdATIoNS

Integration of BI and CRM Systems
CRMsoftwareismuchfocusedonfindingnewLeads,SalesPipelinesandacquiringnewcustomers.

Tobetterunderstandandfocusonyourexistingcustomersyouneedtoknowthingslike:what
havetheypreviouslyboughtandwhen?Whatproductgroupsaretheynotyetbuying?Whendid
they reduce volumes or stop buying? Such questions can be answered by BI system; therefore,
complementaryuseofCRMsystemsandbusinessintelligencewillprovidethepathtocustomer
loyalty.BypossessionoffullInformationaboutalltransactionsandcustomer’sexperience,companies
caneasilyidentifyopportunitiestoimprovesatisfaction,retention,upsell,agentproductivityand
otherkeymetrics.Therefore,inthemodernbusiness,CRMcannotbeconsideredseparatelyfrom
Business Intelligence.Theyconstituteauniquemodel thatenablescompanies forecastcustomer
behaviorandmakedecisionsbasedontheseforecasts,andbuildlong-termandprofitablecustomer
relationships(Habul&Pilav-Velic,2010).

Social Media and Business Intelligence Hand by Hand
Socialmediaprovideshugeinformationthatcanhelpmarketerstounderstandthebehaviorsand
preferences of their customers, at the same time; it can include useless thoughts and opinions.
Therefore,marketersneedtodeeplyanalyzethedatainordertoreachusefulconclusions,andthatarises
theneedofBItoolsthatcanhelpmarketingdepartmentsmakethemostoftheseimportantchannels
tomarketbenefitinthewaythatallowsanorganizationtoteststrategies.Withsocialintelligence,
businessescancomparetheoutcomeofdifferentapproachesandidentifythebeststrategy.Business
intelligence(BI)solutions–whichdeliverAPIconnectorsforthird-partyWebapplications–offer
marketersthecapabilitytoanalyzedatacapturedandgeneratedbypopularsocialmediaplatforms,
suchasTwitter,LinkedInorYouTube.This analysisprovides aquickandcost-effectivewayof
understandingtheimpactofsocialmediamarketingactivities(James,n.d.).

Figure 3. Top 20 customer report (JetGlobal, n.d.)
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THe NeXT LeVeL oF BI

Self-servicebusinessintelligence(SSBI)isanewtrendinBIwheresoftwaresandtoolsaremade
comprehensive and simpler than before. The aim is the make business intelligence accessible
to everyone including people with limited to no technical or statistical knowledge. It involves
simplificationofcurrentsystemsandprocesstodelivermoredirectandactionableinsights.With
advancements inmachine learninganddataanalysis, thisdreamwillbecomemore realisticand
achievable(Newgenapps,2017).

CoNCLUSIoN

Today,customersaremoreandmoredemanding,Companiescanincurheavylosseswhencustomers
arenotsatisfiedanddonotreturn,thereforetheyneedtohaveabetterunderstandingoftheircustomers’
behaviorsinordertoimproveserviceandproducts.andnowadays,therearemultipleresourcesof
customers’dataespeciallywithwebservices,suchaswebsites,chatbots,emails,socialmedia,PoS,
ERP,CRM,SCM,therefore,itbecomesdifficulttocollectallthishugedataaltogetherandanalyzeit
manually,fromhere,thenecessityofbusinessintelligencearisestohelpenterprisesinteractefficiently
withdataregardlessofbusinesssizeorscope.Businessintelligencecanhelpcompaniesnotonlyto
betterunderstandtheircustomers,butalsotoforeseeandimpacttheirpreferencesandbehaviors.It
usesthatcollectionofBigDatatoprovideclearvisionofcustomers’actionsandspendinghabits.
Thisshouldhelptheorganizationstobetterservethecustomers,keeptheirexistingcustomersand
attractmoretargetednewcustomers,whichinitsturnwillincreasetheprofit(Hennel,n.d.).
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