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ABSTRACT

This article describes a decision analysis method with attribute correlation and attribute values
of interval-valued intuitionistic fuzzy numbers (IVIFN). This considers the correlation between
attributesandundeterminedattributeweightinformationwasputforwardagainstthecasewhere
solutionattributevaluesareinterval-valuedintuitionisticfuzzynumbers.Toachieveacomprehensive
considerationof theundetermined evaluation attributeweight information, experts’ positive and
negative ideal solutions against each attribute are taken as reference points, attribute weight is
obtainedviadecisionmakingtrialandevaluationlaboratory(DEMATEL)methodaccordingtothe
directrelationmatrixprovidedbyexpertsagainstattributesets.Onthisbasis,evaluationinformation
isaggregatedbyusingweightedarithmeticaverageoperators.Then,theclosenessdegreeformulaof
interval-valuedintuitionisticfuzzynumbersrelativetothemaximumIVIFNisprovidedbycombining
theEuclideandistanceofIVIFN,thusdeterminingclosenessdegreeandmakinganorderingofall
solutions.Finally,thefeasibilityandvalidityofthemethodproposedinthisstudyareverifiedviaa
caseanalysisofthebestinformationsystemdecision-making.
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1. INTRoDUCTIoN

The essence of multi-attribute decision-making is to order and pick over a group of (limited)
alternativesviaacertainwaybyusingtheexistingdecision-makinginformation.Insocial,economic,
technological,military,andotherdecision-makingproblems,decisionmakersoftenneedtoprovide
theirpreferenceinformationofdecision-makingsolutions.However,duetothecomplexityofactual
decision-makingenvironment,aswellastheknowledgestructureandprofessionallevelofdecision
makers,timeandotherfactors,decisionmakersusuallyfailtoprovideaccuratepreferenceinformation
regardingdecision-makingschemes,thereisstillacertaindegreeofhesitation,inthiscaseitwould
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bemoresuitabletoadoptintuitionisticfuzzynumbersorinterval-valuedintuitionisticfuzzynumbers
(IVIFN)toexpressthedecisionmakers’preferenceinformation.

Inrecentyears,interval-valuedintuitionisticfuzzyset-relatedresearchhasattractedattention
ofexpertsandscholars,andhasbeenwidelyappliedinthestudyofmulti-attributedecision-making
issues.Forinstance:Nayagamet al.(2011)introducedandstudiedanewmethodforrankinginterval-
valuedintuitionisticfuzzysets.Thismethodisillustratedbynumericalexamplesandcomparedwith
othermethods.Parketal.(2011)extendthetechniquefororderpreferencebysimilaritytoideal
solution(TOPSIS)methodtosolvemultipleattributegroupdecisionmaking(MAGDM)problemsin
interval-valuedintuitionisticfuzzyenvironmentinwhichallthepreferenceinformationprovidedby
thedecision-makersispresentedasinterval-valuedintuitionisticfuzzydecisionmatrices.Ye(2010)
proposedamulti-criteriadecision-makingmethodbasedontheweightedcorrelationcoefficients
ofentropyunderanintuitionisticfuzzyenvironment,aswellasprovidingtheevaluationformulaof
weightedcorrelationcoefficientsoftheidealsolution,buttherewillbesomedifficultiesinapplying
themethodtoaninterval-valuedintuitionisticfuzzyenvironment.Zhangetal.(2012)proposeda
decision-makingmethodthatisbasedoninterval-valuedintuitionisticfuzzyentropyagainstdecision-
makingproblemswithcompletelyunknownattributeweight.Gaoetal.(2014)proposedaninterval-
valuedintuitionisticfuzzymulti-criteriadecision-makingmethodthatisbasedonprospecttheory
againstmulti-criteriadecision-makingproblemswithcompletelyunknownorpartlyknowncriteria
weight.Parketal.(2009)andXu(2010)proposedseveraldecision-makingmethodsbasedonthe
correlationcoefficientanddistancemeasureofinterval-valuedintuitionisticfuzzysets(IVIFSs).

TomasandZeng(2013)proposedanextensionofthemultiplicationmulti-objectiveoptimization
ratioanalysis(MULTIMOORA)methodbaseduponinterval-valuedfuzzynumbers,providedthe
meansformulti-criteriadecisionmakingrelatedtouncertainassessments.Chenetal.(2011)developed
anapproachtotacklemultiplecriteriagroupdecision-makingproblemsinthecontextofinterval-
valuedintuitionisticfuzzysets.Li(2010)developedanonlinearprogrammingmethodologythatis
basedonthetechniquefororderpreferencebysimilaritytoidealsolutiontosolvemulti-attribute
decision-makingproblemswithbothratingsofalternativesonattributesandweightsofattributes
expressedwithIVIFSs.LiuandRen(2015)proposedanewtypeofmulti-attributedecision-making
methodforintuitionisticfuzzyentropyagainsttheexistingintuitionisticfuzzyentropy,whichonly
considersthedeviationbetweenmembershipdegreeandnon-membershipdegreewithoutconsidering
intuitionisticfuzzyset’slackofhesitancydegreeinformation.Wang(2006)andWei(2008)setupan
objectiveprogrammingmodelbasedondistancemeasureanddeviationmaximization,respectively,
andproposedamulti-attributedecision-makingmethodwithincompleteattributeweightinformation
andattributevaluesof interval-valued intuitionistic fuzzynumbers. In theframeof intuitionistic
fuzzysetandinterval-valuedintuitionisticfuzzysets,Xu(2008),Wangetal.(2009),Nayagametal.
(2011),Lietal.(2014)andLiuetal.(2015)discussedtheorderingofintuitionisticfuzzysetsand
IVIFSs,andprovidedtheapplicationoftheseorderingmethodsinmulti-attributedecision-making.

Yuanetal.(2014)proposedanewdecision-makingmethodbasedoncorrelationcoefficientsof
interval-valuedintuitionisticfuzzynumbers,whichmakesupthedrawbackofinformationconfusion
causedbydecision-makingmethodsthatarebasedondistancemeasurewhileconsideringtheimpact
ofhesitancydegree, thereby reducing the lossofevaluation information.ShaoandZhao (2016)
studiesmulti-criteriadecision-makingproblemswithcompletelyunknownweightandevaluation
information of interval-valued intuitionistic fuzzy numbers, he takes into account the impact of
hesitancydegree,providesthevectorexpressionofalternatives,positiveandnegativeidealsolutions
andproposesavectorprojectionmeasurementmethodinallusiontointerval-valuedintuitionistic
fuzzyinformation.Qietal.(2011)proposedaninterval-valuedintuitionisticfuzzymulti-attribute
groupdecision-makingmethodbasedonmaximumentropyagainstdecision-makingproblemswith
interval-valuedintuitionisticfuzzynumbersandcompletelyunknownattributeweight.Wangand
Liu (2013)proposedanapproach tomulti-attributedecisionmaking (MADM)where individual
assessmentsareprovidedasinterval-valuedintuitionisticfuzzynumbers(IVIFNs).Liu(2015)drew
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