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ABSTRACT

Inthisarticle,theeffectivenessoftheintuitionisticfuzzyTOPSISmodel(IF-TOPSISEF)
is tested for addressing, capturing, and resolving theeffectof correlationbetween
attributes,otherwisecalledthedependencyofattributes.Thiswasachievedbyusing
several normalization methods in the implementation of the IF-TOPSISEF model.
Furthermore,theresultofthecomputationiscomparedwiththeoneobtainedwhenthe
normalizationmethodsareimplementedusingatraditionalTOPSISmodel.Thestudy
contributesandextendsthestateoftheartinTOPSISmethodstudy,byaddressing,
capturingandresolvingtheeffectofcorrelationbetweenattributesotherwisecalled
dependencyofattributes.
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1. INTRODUCTION

TOPSIS is one of the most widely used decision-making techniques (Aikhuele &
Turan, 2017). It was developed by Hwang and Yoon in 1981, and is based on the
conceptthatthemostappropriatealternativeinasetofalternativesshouldhavethe
shortestdistancefromthepositiveidealsolutionandthefarthestdistancefromthe
negative ideal solution. Where the positive ideal solution tends to maximizes the
benefitcriteriaandminimizesthecostcriteria,whereasthenegativeidealsolution
maximizesthecostcriteriaandminimizesthebenefitcriteria(Behzadianetal.,2012).
Themethodhasacompensatoryaggregation, thatcomparessetsofalternativesby
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identifyingtheweightsforeachcriterion,andthenormalizethescoresforthecriterion
andcalculatingthegeometricdistancebetweeneachofthealternativeandtheideal
alternative,whichisregardedasthebestscoreineachofthecriterion.Theratingand
assigningofweightaredonebyagroupofdecisionmakershencetheprocessissaid
tobeimprecise,sincehumanjudgmentsarevagueandcannotbeestimatedwithexact
numericvalues.However,toresolvetheambiguityarisingfromtheratingscaleand
vaguehumanjudgments,Chen(2000)presentedanextensionoftheTOPSISmodel
to the fuzzyenvironment,givingnumericalexampleofasystemanalysisengineer
selectionforasoftwarecompany.

Ever since, several other authors have contributed and extended the TOPSIS
modelinthefuzzyenvironment,someofwhichinclude,Awasthietal(2011)who
presentedafuzzyTOPSISmodelfortheevaluationandselectionofthebestlocation
forsitinganurbandistributioncentre,themodelusedthefuzzyset-basedtheoryfor
quantifyingthecriteriavaluesunderuncertainty.ChenandTsao(2008)proposes
anextensionoftheTOPSISmethodbasedoninterval-valuedfuzzysetsindecision
analysis,usingacomprehensiveexperimentalanalysistoobservetheinterval-valued
fuzzyTOPSISresultsyieldedbydifferentdistancemeasures.Chu(2002)appliedthe
fuzzyTOPSISmodelfortheselectionofplantlocation,wheretheratingsandweights
assignedbydecisionmakersareaveragedandnormalizedintoacomparablescale.
Tsauraetal.(2002)appliesthefuzzysettheoryfortheevaluationofservicequality
ofanairlinecompany.Ding(2011)usesthefuzzyTOPSISmodelforimprovingthe
qualityofdecisionmakingandforrankingalternatives,thefuzzyTOPSISmodel
alsoaccountsfortheclassificationofcriteriabyintegratingtheweightofcriteria
andthatofthesub-criteria.

Yong‐taoetal.(2010)appliestheFuzzyTOPSISapproachinassistingcontractors
inselectingappropriateprojects forbidding, themodelwhichconsideredmultiple
attributes,integratestheopinionsofagroupexperts.Linguistictermswereusedin
gatheringtheexpert’sopinionandwaslaterconvertedtothetriangularfuzzynumbers
foronwardratingsofalternatives.Aguarón-Joven(2015),discusstheassumptionin
TOPSISmethodologythatallcontemplatedattributesareindependentinnature,they
furthersuggesttheneedtoextendthestateofthearttoaddressthedependencyissue
of attributes since TOPSIS model measures distances in the Euclidean norm. The
majorityofpublishedliteratureontheTOPSISmethodologyhasalwaysassumethe
independencyofattributes.Inthispaperhowever,someexampleshavearepresented
toshowtheeffectivenessof theIntuitionisticfuzzyTOPSISmodelwhichisbased
onexponential-related function (IF-TOPSISEF)originallyproposed in (Aikhuele&
Turan,2017;Aikhuele&Turan,2016)fordealingwithattributesdependencyissues.
ThisisachievedbyimplementingthetraditionalTOPSISmodeloriginallyproposed
byHwang&Yoon(2000)usingseveralnormalizationmethodsandthencompared
theresultswiththeonesfromtheIF-TOPSISEFunderthesamecondition.Thestudy
contributesandhaveextendthestateoftheartinthestudyofTOPSISmethodology
byaddressing, capturingand resolving the effectof correlationbetweenattributes
otherwisecalleddependencyofattributes.
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