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ABSTRACT

Onlinereputationsystemsareanovelandactivepartofe-commerceenvironmentssuchaseBay,
Amazon,etc.Thesecorporationsusereputationreportingsystemsfortrustevaluationbymeasuring
theoverallfeedbackratingsgivenbybuyers,whichenablesthemtocomputethereputationscoreof
theirproducts.Suchevaluationandcomputationprocessesarecloselyrelatedtosentimentanalysis
andopinionmining.Thesetechniquesincorporatenewfeaturesintotraditionaltasks,likepolarity
detectionforpositiveornegativereviews.The“allexcellentreputation”problemiscommoninthe
e-commercedomain.Anotherproblemisthatsellerscanwriteunfairreviewstoendorseorrejectany
targetedproductsinceahigherreputationleadstohigherprofits.Therefore,thepurposeofthepresent
workistouseastatisticaltechniqueforexcludingunfairratingsandtoillustrateitseffectiveness
throughsimulations.Also,theauthorshavecalculatedreputationscoresfromusers’feedbackbasedon
asentimentanalysismodel(SAM).Experimentalresultsdemonstratetheeffectivenessoftheapproach.
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1. INTROdUCTION

E-commerce has become one of the major way of shopping for products ranging from simple
electronicstovaluableitems.Almeroth,andZhao(2010)wherecollectiveunfairratingsarereferred
toascollusionSunandLiu(2012);Swamynathanetal.(2010)andaremorecomplicatedandmuch
difficulttodetectthanthesingleunfairratingsSunandLiu(2012).Forthatreason,inthepresent
work,wearefocusingonunderstandingand identifyingunfair ratingscores,allgoodreputation
problems,andcollusionandmanipulationdetection.Inonlineshopping,thecustomersoftendepend
onothercustomers’feedbackpostedthrougharatingsystem,beforedecidingonbuyingaproduct
(Mukherjee,Liu,&Glance,2012).Online feedback-based rating systems, alsoknownasonline
reputationsystems,aresystemsinwhichusersprovideratingstoitemstheybought.Basedonthe
feedbackoftheproduct,theconsumerdecideswhethertobuytheproductornot.Thismotivates
thesellertopromoteordemoteaproductoftheirinterestdependingontheircompetitors’product,
bypostingratingscoreswhichareunfair(BrownandMorgan,2006;Harmon,2004).Forexample,
fraudulentsellersmaytrytoincreasetheirincomebysubmittingpositivefeedbackwhichincreases
theirproductrating(Harmon,2004).Inaddition,occasionalsellersoneBayboosttheirreputations
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unfairlybysellingorbuyingfeedbacks(BrownandMorgan,2006).Unfairratingscoresaregiven
singularlyorcollectivelySwamynathan,

Inthepresentwork,wearefocusingonunderstandingandidentifyingunfairratingscores,all
goodreputationproblems,andcollusionandmanipulationdetection.

Anonlineratingsystemneedstruthfulfeedbackinordertoworkproperly.Animportantpartof
aratingsystemiscreatinghonestandrepresentativefeedback.Itshouldnotonlyhavequalitative,
quantitativefactsopinion-basedprocess,butalsoshoulddetectsituationswheresomeusersmaytry
tomisleadthesystembyprovidingunfairpositiveandnegativereviews,whichislikelytoleadto
collusionandmanipulation.Figure1Genericprocessofareputationsystemandconsistsofthree
maincomponents: feedbackcollection,computationandratingscorespresentation(Noorianand
Ulieru,2010;SunandLiu,2012).FeedbackCollectionisresponsibleforcollectingfeedbackfrom
communityandfeedingittotheratingsystem.Afeedbackistheopinionofanevaluatoronthequality
ofanitemoraperson.Generally,afeedbackcanbeexpressedeitherasanumber,suchasatextual
review,oraratingscore(Adler,deAlfaro,Kulshreshtha,andPye,2011).Anumericfeedbackcan
beanegativeorpositivenumberchosenfromeitheradiscretelistofoptions,forexample,aninteger
choicebetween1and5representingqualityofanitem.Feedbackcomputationisresponsiblefor
computationofallfeedbacksreceivedfromevaluatorstocalculatecorrectratingscoresforpeople
anditems.Investigatingthefeedbackcomputationpartafterusingsentimentclassificationalgorithm
isthefocusofthisstudy.

AccordingtoReyes-Menendez,Saura,andMartinez-Navalon(2019),itisimprobableforall
consumers tobe satisfiedwith a product, verypositive ratingsmight be interpretedbyusers as
incredibleinformation.Consequently,itisrecommendedthatcompaniesensurethatthefeedback
madetothemonplatformssuchasTripAdvisor,containsonlyactualcomments,aswellasseveralless
positivecomments;thiscangenerategreatercustomercredibilityandreliabilityofanofferedproduct.

Figure2showshowunfairpositiveandnegativereviewsaffectsnegativelyonreputationscores
computation.Ifthecollectionpartcollectsunfairpositiveandnegativereviews,thecomputationpart
willcomputeunfairpositiveandnegativereviewsandthentheratingscorespresentationpartwill
presentunfairratingscoresasoutput.

Boththeresearchcommunityandthee-commerceindustrieshasacceptedunfairreviewstobea
crucialchallengetothee-commerceindustryFeng,Xing,Gogar,andChoi(2012)andBreure(2013);
SussinandThompson(2012).Any(positiveornegative)reviewthatisanunfairreviewandnotan
actualconsumer’shonestopinionwillaffectreputationscoresnegatively.

Themainobjectiveofthisstudyistoofferanovelandcomprehensivesolutionfordesigninga
newmodeltoobtainthemostaccuratereputationsystem,whichaddressestheexistingissues,such
ascollusionandmanipulationandthe“allgoodreputation”issuethatisbeingcurrentlyencountered
byreputationsystems.Whileappliedreputationmodelscurrentlyrelymainlyontheoverallratings
ofitems,theydonotinvolvecustomerreviewsintheirassessment.Conversely,fewofthereputation
modelsfocusonlyontheoverallreviewsofproductswithoutconsideringtheratingsprovidedbythe
customers.Thisresearchaimstocomputefeedbackratingbasedonfeedbackreviews.Subsequently,
inordertogetaccuratereputationscores,weproposeasimplecalculationmethodthatcalculates

Figure 1. Generic process of “all good reputation” problem
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