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ABSTRACT

Recommendersystemsaimtosupportdecision-makersbyprovidingdecisionadvice.Wereview
briefly toolsofMulti-CriteriaDecisionAnalysis (MCDA), includingaggregationoperators, that
couldbethebasisforarecommendersystem.Thenwedevelopamulti-criteriarecommendersystem,
STROMa(SysTemofRecOmmendationMulti-criteria),tosupportdecisionsbyaggregatingmeasures
ofperformancecontainedinaperformancematrix.Thesystemmakesinferencesaboutpreferences
usingapartialorderoncriteriainputbythedecision-maker.Todetermineatotalorderingofthe
alternatives,STROMausesamulti-criteriaaggregationoperator,theChoquetintegralofafuzzy
measure.Thus,recommendationsarecalculatedusingpartialpreferencesprovidedbythedecision
makerandupdatedbythesystem.Anintegratedwebplatformisunderdevelopment.

KeywoRDS
Choquet Integral, MCDA, Recommender System

INTRoDUCTIoN

Researchinthefieldofmulti-criteriadecisionaid(MCDA)(Roy,1996)hasprovidedmodelsand
principlesfordecisionproblemsthatarebothflexibleandrobust.Inparticular,adecisiononmultiple
criteriamusttakesynergyintoaccount:positivesynergyamongcriteriameansthatthecriteriaare
relatedinthattheyalltendtohavelargeorsmallvaluesatthesametime;anegativesynergymeans
thatonecriterionhasanegativeinfluenceontheothers.Indeed,theuseoffuzzymeasures(Sugeno,
1974)providedbothflexibilityandrobustness,andtheiruseinChoquetintegrals(Choquet,1953;
Beliakovetal.,2008;Grabischetal.,2009)effectivelymodelsthepreferencesofthedecision-maker
whiletakingintoaccountbothpositiveornegativesynergiesamongcriteria.

Thequantitativeapproach forcesadecisionmaker to thinkcarefullyaboutpreferencesover
criteria.Inaddition,thedecisionmakermustdeterminevaluesforallalternativesonallcriteria,which
isoftencausesthegreatestdifficulties.Theseproblemscanbeavoidedbyusingafuzzymeasure
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tosupportdecision-makingbasedonanumericalrepresentationthatreflectsthedecision-maker’s
preferenceinput.

ThemainobjectiveofthisarticleisthesettingupofaMulticriteriarecommendationsystem
calledSTROMa.Thissystemallows,foradecisionproblemandfromapartialorderestablishedby
thedecisionmakeronasubsetofalternatives,todeterminethefuzzymeasuredigitallyrepresenting
thedecisionmaker’spreferences.

ImplementationoftheChoquetintegralasanaggregationoperatorisalsodiscussed.Thisoperator
allowsustocalculatetheoverallscoreofeachalternativeinordertoestablishafinalranking.

This paper is organized as follows. In the next section, we talk about related work on
recommendationsystems.Thenotationrequiredtodescribeseveralaggregationoperatorsandsome
axiomsisintroducedinthethirdsection.ThenextsectionthendescribestheapplicationoftheChoquet
integraltotheevaluationofafuzzymeasureanditssubsequentusetorankalternatives.Inthefourth
section,wepresentthewebinterfacerecommendersystem,STROMa,thatwehavedevelopedand
itslimitations.Inthefinalsection,weoffersomeconclusionsandanoutlook.

ReCoMMeNDATIoN SySTeMS

Recommendationsystemsareasinteractivedecisionsupportsystemstotakeintoaccountevolving
preferences of users with a view to make recommendations. There are three main families of
recommendationsystems:

• Content-Based Recommendation:Usesonlyobjectcharacteristicsanduserpreferencestoissue
recommendations.Thistypeofsystemisveryeffectivewhendetailedinformationisavailable
ontheobjects.Severalsuchrecommendationsystemshaveemerged.Forexample,Martinetal.
(2012)usedacontent-basedreferralsystemtohelpselectaproviderforauserbasedontheir
profile.Also,EurekaisasystemavailableonCanalSatTVchannels.Itanalyzestheprograms
watchedbytheusertofindoutwhattypeofprogramheenjoys.Thesystemofrecommendation
thatweputinplacecalledSTROMaisalsoofthistype.Butthismethodalsohasdisadvantages.
Tomakerecommendationsinrelationtouserpreferences,theusermustbefamiliarwiththe
system.Thus,duringtheinitializationstepofthepreferencesoftheuser,thesystemwillnotbe
abletomakerecommendationsorthesewillbeirrelevant;

• Collaborative Recommendation:Usesthepreferencesofallavailableuserstomakeproposals
(Adomaviciusetal.,2005).Thebasicideaofthismethodisthatifauserhastastessimilarto
otherusers, thenheshouldappreciate theobjectschosenbythem.Unlike thecontent-based
recommendation, thesystemdoesnotneedtohavemuchinformationtoofferobjects to the
user.Butthecollaborativerecommendationalsohasdrawbacks.Inthecaseofasystemwith
fewusersoriftheuserhasatypicalpreferences,theremaybenouserwithasimilarbehavior,
inwhichcasetherecommendationsarenotrelevant.Verylargesystemsusethecollaborative
recommendation.Forexample,Twittersuggeststoitsusersalistofpeopletofollow;

• Hybrid Recommendation: Hybrid recommendation is a combination of content-based
recommendationandcollaborativerecommendation.Theaimistoeliminatethedisadvantages
ofbothapproaches.Thebest-knownhybridrecommendationsystemistheoneusedbyAmazon
(Lindenetal.,2003).Thus,Lakiotakietal.(2011)setuparecommendersystemformoviesofthe
high-performancehybridtype,basedonthedisaggregation-aggregationapproach.Nevertheless,an
aggregationapproachisinterestinginorderavoidtotoomuchfrequentlyaskquestionstotheuser.

NoTATIoN AND AGGReGATIoN oPeRAToRS

Westartbyintroducingsomeconcepts.LetX={a,b,…}bethesetofalternatives(solutions),and
letN={1,…,n}beanindexsetrepresentingthecriteria.
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