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ABSTRACT

Theexistingsimilarityfunctionsusetheuser-itemratingmatrixtoprocesssimilarneighboursthat
canbeused topredict ratings to theusers.However, the functionshighlypenalisehighpopular
itemswhichleadtopredictingitemsthatmaynotbeofinteresttoactiveusersduetothepunishment
functionemployed.Thefunctionsalsoreducethechancesofselectinglesspopularitemsassimilar
neighboursduetotheitemswithcommonratingsused.Inthisarticle,apopularisedsimilarityfunction
(pop_sim)isproposedtoprovideeffectiverecommendationstousers.Thepop_simfunctionintroduces
amodifiedpunishmentfunctiontominimisethepenaltyonhighpopularitems.Thefunctionalso
employsapopularityconstraintwhichusesratingsthresholdtoincreasethechancesofselectingless
popularitemsassimilarneighbours.Theexperimentalstudiesindicatethattheproposedpop_simis
effectiveinimprovingtheaccuracyoftheratingpredictionintermsofnotonlyloweringtheMAE
butalsotheRMSE.
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1. INTRodUCTIoN

Theincreasingamountofinformationonthewebandtheemergenceofe-commercehaveledtothe
problemofinformationoverload.Becauseofthisproblem,itbecomesdifficultforuserstosearch
foritemsoftheirinterest.Therefore,arecommendersystemisessentialinordertoidentifyitems
basedonuser’sinterest.Thesystemisaninformationfilteringsystemthatrecommendsrelevant
itemstousersbyanalyzingtheusersexplicitlymentionedpreferencesandinterests(Ojokohetal.,
2013;Khusro,Ali&Ullah,2016).Itsavesalotoftimeandeffortofuserstypicallyinvolveinissuing
differentqueriesabouttheitemsofinterest,bysimplyprioritisingandpersonalisinglargevolume
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ofinformationavailableatitsdisposaltofindtheunknownrelevantitemsneededbytheusers.This
promptedmanyresearcheffortsonrecommendersystems(Goldbergetal.,1992;Burke,2002;Linden,
Smith&York,2003;Milleretal.,2003;Pazzani&Billsus,2007;Cachedaetal.,2011).Amongthese
systemsincludeCollaborativeFiltering(CF)whichisthemostpopularandsuccessfulsystemthat
providesrecommendationstousersbecauseitrecommendsanytypeofitemstouserssuchasbooks,
movies,news,music,webpagesandsoforth(Chenetal.,2011;Ping&Ming,2012;Omisore,2014).

TheCFusesa similarity function to recommends itemsbyconsideringusers’ ratingsof an
itemtofindthematchofratingpatternsofsomeitemsinvolvingotheruserswithsimilarinterests
(Montaner,Lopez&Rosa,2003;Chenetal.,2011).Thesimilarityfunctionisthecorecomponent
of the recommendationprocessbecause the accuracydefendson the typeof similarity function
used.Severalsimilarityfunctionshavebeendevelopedtopredictthecorrectitemratingbasedon
theuserspreferences/ratings (Sarwaretal.,2001;Lee,Park&Park,2007;Shen&Zhou,2010;
Weijie,Jing&Liang,2012;Yang,Ali&Li,2013;Zhao,Niu&Chen,2013;Zhuetal.,2014;Latha
&Nadarajan,2015;Yang&Wang,2016;Fan,Yu&Huang,2018).Amongthesefunctions, the
developedfunctionin(Fan,Yu&Huang,2018)usesasimilarityfunctiontopunishpopularitems.
However,thefunctionmaypredictinaccurateinterestedpopularitemstotheactiveusersduetothe
penaltyfunctionemployedbythesimilaritythathighlypenaliseshighpopularitems.Inaddition,it
alsoleadstothereturnoffewsimilaritemsneighboursbecauseitutilisesitemswithcommonratings
whichdecreasesthetendencyofselectinglesspopularitems.

In this paper, a popularised similarity function (pop_sim) is proposed to provide effective
recommendations tousers.Thepop_sim function introduces amodifiedpunishment function to
minimise the penalty on high popular items. The function also employs a popularity constraint
whichusestheitemsratingsthresholdtoincreasethechancesofchoosinglesspopularitemssoas
toobtainmoresimilaritemsneighbours.Experimentalstudiesconductedindicatethatcomparedto
theexistingfunctions,theproposedpop_simperformsbetterintermsofreducingMAEandRMSE.
Thus,improvetheaccuracyoftheratingprediction.

Therestofthepaperisorganisedasfollows:Section2providesabriefreviewofrelatedworks
onsomeexistingsimilarity functions.The relevantpreliminariesandconcepts related to theCF
algorithmarediscussedinsection3.Section4presentsourproposedsimilarityfunctionindetail.
Theexperimentalevaluationanddiscussionsontheresultsrelatedtotheaccuracyoftheproposed
functionareprovidedinsection5.Finally,theconclusionandfutureworkaredescribedinSection6.

2. RELATEd woRKS

Inthissection,areviewonsomeexistingsimilarityfunctionsproposedtoenhancetheperformance
of recommender systems are presented. It focuses on highlighting operations, advantages and
disadvantagesofeachfunction,whichisasfollows.

Sarwaretal.(2000)appliedcosinesimilarityfunctioninelectroniccommerceapplicationto
determinethesimilarityamongtwocustomersrepresentedastwovectorscontainingusers’ratings.
Thesimilarityfunctionusesthesevectorscontainingcustomers’ratingsfortheitemstocomputethe
cosinesimilaritywhichyieldsresultbetween0and1.Itprovidesqualityproductsrecommendations
tothetargetcustomers,butitfailstoconsidercustomers’preferenceswithdifferentratingscales
becauseitusesonlytworatingvectors.

Sarwaretal.(2001)presentedamodifiedcosinesimilarityfunctiontoaddresstheproblemof
userswithvariousratingscales.Themodifiedfunctionusesexplicitratingscalesfrom1to5andthen
subtractstheusers’averageratingsforallrateditemspair.Theresultturnstohavelesserrorwhile
predictingtheitemstousersandthusproducehighqualityrecommendationsthanwhenthecosine
similarityfunctionisused.However,thefunctionfailstocapturethesimilarityfromtheimplicit
ratingsofco-ratedusersoritems.
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