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ABSTRACT

Inthepresentwebera,efficientandtopmostoutcomesofapplications,suchasrecommendersystems,
searchengines,votingandotherrankingapplicationsfascinatewebusers.Webservicesmaintain
communicationamongapplicationsandapplicationstoendusers.InE*Trade,thesupportsystem
evolvestosuggestservicesbasedontheuser’sbrowserpreferences.Servicesthusarerankeddepending
onthequalityofserviceofthecorrespondingservicefromauserperspective.Thereareadequate
servicesthatareaccessible,butusersutilizeonlytheirdesiredservicesandgivetheirranking.Inthe
processoffinalrankgeneration,mergingthelongpartialrankedlistbyheterogeneouswebservice
usersisnotadequateincurrentresearcharticles.ThisapproachappliestheefficientmethodsofMarkov
chainforthisdynamiccontext,andvalidatingusingrealdatasetsandresultsshowedtheefficiency
ofthisapproach.Thisrankingapproachengagestheconsumerstochoosetheirservicesinashort
spaninthedecision-makingprocessinthiscompetitiveelectronicbusinesssystem.
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INTRodUCTIoN

In recent research areas of big data, cloud computing and IoT technologies, mining techniques
shouldoffereffectivesolutionstospeedupentireapplications.Webservicesperformanessential
roleinprovidingfunctionalitiesforexchanginginformationandservices.Mostelectronicbusiness
(e-business) processes are endorsed by web services. The multiple web services are registered
frequentlyinacentralrepositorywithdescriptions.

Inatypicalscenario,auser’srequestdoesnotsatisfythesingleserviceortheperfectmatchof
arequestedserviceisunavailableinthediscoverysystem.Multipleservicesneededtobecomposed
anddeliveredtotheuser.Whenselectingarelatedservice,thesearchenginefindsmultiplematchesof
theservices.Thediscoverymechanismoragentthereforeelectsthebestserviceamongtheavailable
candidateservices.Therankinginvolvedinthissituationproducesthetop-rankedresultsoftheservice
descriptionasaresponsetotheuser’srequest.Mostusersattemptthetop-desiredservicesonthelist.
Therankingprocessthereforeisasubstantialpartofwebserviceselection.

Furthermore,predictionisacrucialpartofthewebserviceselection.Thesystempredictsthe
servicesthatwillhelpintheselectionandbusinessprocess.Manyauthors(Huang,Huang,Cheng,
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He,&Chen,2017;Jayapriya,Mary,&Rajesh,2016;Li,Wang,&Xiao,2017)haveintendedto
predicttheservicebydevelopingalgorithmsindifferentareasofresearch.Thisistoimprovethe
businessby recommendingservices to theusers.Users find theirpreferredservicesmoreeasily
becausetheyareofferedbytheprovider,whichreducestheselectiontime.Thecuriosityofusersalso
increasesandmotivatesthemtopurchaseotherpreferredservices.Theseoutcomesarederivedfrom
theexperienceduser’sperspectivesorqualityofservice(QoS)values.Therankingofwebservice
hencesupportstheefficientpredictionsystem.Somequestionsraisedinthisstageincludehowto
compareservices,rankservices,combinetheentireranklist,determinethewinneroftheavailable
serviceandproduceafinallist.Otherquestionsraisedincludehowtoaggregatethetopranklist
givenbyexperts,aggregatethefullranklistgivenbyallusersandaggregatethepartialranklistof
missingservices.Thisworkpicksupthechallengeofpredictingtheranksequencebyaggregating
availablepartialranksequencesthatcontainmanyservices.

Therankingsystemgeneratesaranksequencewithallparticipantsofservice.Thecollection
ofindividuals’inputranksequences(IRSs)areorganizedintwoways(Lietal.,2017),asshownin
Table1.Format1isitem-basedandeachcolumnrepresentstheIRSoffourindividuals:IRS1,IRS2,
IRS3andIRS4.Eachrowrepresentsthewebservicesthatpartakeintheranking,whilsteachcell
representstherankvalueofaparticularwebservicegivenbyindividuals.Format2isrank-basedand
eachcolumnrepresentstheIRSsofthefourindividualsmentionedabove.Here,eachrowrepresents
therankvalueandeachcellvaluerepresentsthewebservicesarrangedinorderaspertheindividuals.
Intheimplementation,format2ismorecomplicatedfortheaggregationofranksequences.Format
1thusissuitableformanyreal-worldapplications.TheRpackage‘RobustRankAggreg’supports
bothformat1andformat2.Whilegivinginputinformat2,firstitisconvertedintoformat1and
thenitcanbeprocessedforaggregation.The‘TopKList’packageprocessestheinputineitherof
theaboveformats.

IntherealInternetworld,theexpertsorvotersorconsumersgivearankonlyforthetop–Kbest
servicesoritemsthatalwaysstandintop-Kpositions.Thisispertheknowledgeofconsumerswho
rankpartialservicesamongseveralservices,whichproducesapartialranklist.Partialandtop-K
listsaregeneratedbythesetypesofunreliableactionsoftheuser.Rankaggregationistheprocessof
generatingfinalranksequencefrompartial/top/fullranklistsofindividuals.Mostrankaggregation
methodsareusedinthemarketingandadvertisingofcommercialvalues.Nowadays,thesemethods
areusedinallpitches,suchthatasearchenginecollectsdatafromallInternetsourceandorders
them,forinstance,usingwordassociationtechniquesforsportsanalysesofplayersandmatches,
stockmarketingcollectsthesharemarketexchangesandaggregatebusinessprovidersandconsumers,
pollingsystemstochoosealeaderbygatheringvotesfromacitizen’sopinionsandpartyinfluences,
andbiologicalsystemsandotherprofitableareastoshowpopularityinthecompetitiveworld.

Aninterestingcasetomotivatetheresearchinrankaggregationistheprocessesbywhichthe
ranklistofitemsisgivendifferentrankingindividualsormechanisms.Theitemsarerankedinthe
orderofI,JandK1inthefirstranklist.ThesecondlistordersitemssuchasK2,LandM.Notethat
K1andK2aresimilaritemsbuthaveadifferentrankingpositionintheselists.K1isrankedlowerin

Table 1. The format of organizing the input rank sequence

Item-based Rank-based

Format1 IRS1 IRS2 IRS3 IRS4 Format2 IRS1 IRS2 IRS3 IRS4

WS1 4 1 1 2 1 WS3 WS1 WS1 WS2

WS2 2 2 4 1 2 WS2 WS2 WS4 WS1

WS3 1 4 3 4 3 WS4 WS4 WS3 WS4

WS4 3 3 2 3 4 WS1 WS3 WS2 WS3
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