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ABSTRACT

Withtheadventofdecisionscience,significantelucidationhasbeensoughtintheliteratureofmulti
criteriadecisionmaking.Often,itisobservedthatforthesameMCDMproblem,differentmethods
fetchway-apartranksandthephenomenonleadstorankreversal.Toalleviatethisproblem,different
methodologies like the Borda rule, the Copeland method, the Condorcet method, the statistical
Thurstonescaling,andlinearprogrammingmethodsarereadilyavailableintheliterature.Inconnection
withthesame,theauthorsproposedanoveltechniquetoaggregatetherankslaidbydifferentmethods.
Thealgorithminitiallyassignsequalweightstothemethodsinvolvedtoavoidbiasnesstoaparticular
methodandasimpleaveragerankwasobtained.Then,aftertheseparationmeasuresofindividual
methodswithrespecttoaveragerankwerecalculated.Consideringtheseparationmeasurethehigher
theweightage,thedynamicweightsareascertainedtodeclaretheweightedaggregateranksubjected
totheterminalconditionwhichincludewhetherthepreviousrankequalstothecurrentrankornot.
Tosubstantiatetheproposedalgorithm,amaterialsselectionproblemwastakenintoconsideration
andsolvedwiththeproposedtechnique.Moreover,thesameproblemwassolvedbyexistingvoting
techniquesliketheBordaandtheCopeland-Condoractmethods.Theauthorsfoundacorrelationof
morethan85%betweentheproposedandexistingmethodologies.
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INTRodUCTIoN

During past decades, multiple criteria decision-making (MCDM) has advocated itself as a vital
strategyfordecisionsupportsystemswhichessentiallyrequirenumerousalternatives,todeemtheir
aptness subjected toa setofattributesas revealedbyYue (2011),HwangandYoon (1981)and
Zeleny(1982).Multi-CriteriaDecisionMakingmethodslike,TOPSIS,VIKOR,SAW,MOORA,PSI,
COPRAS,ELECTRE,EVAMIX,EXPROM,MAUT,QFD,UTA,OCRA,MCDM-BOD,etc.have
beensuccessfullyengagedtoexplainMulticriteriachoiceproblemfordiverseengineeringapplication.
Theusageofabovementionedmethodsareauthenticatedwithexclusivelogicalandmathematical
algorithmswhichmadethemyardstickinthearenaofdecisionsupportsystem.Butnoexistenceproof
guidelineisstillpresentintheliteraturetooptforthemostappropriatedecision-makingmethodas
adoptedbyCicekandCelik(2010).IthasalsobeenreportedbyYeh(2002)that,differentMCDM
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methodsgeneratedifferentranksforasetofalternativesandleadstorankreversal.Voogd(1983)
discoveredthatthereseemstobeaminimumof40%probabilityofdivergenceofrankacquiredby
onemethodwithrespecttotheothers.Furthermore,Hajkowicz&CollinsK.(2007)affirmedthe
non-existenceofanyruleinimplementingaparticulartechniquewhichisessentiallysuperiorto
others.Todisposeofthispaucity,researchershaverecommendedimplementinganumberofMCDM
methodsconcurrentlyasasubstitutetojudgethefeasibilitybymappingthedecisionsfetchedby
thedifferentmethodsasdiscussedbyHwangandLin(1987).Bairagietal.(2014)&(2015)also
encounteredtheproblemofrankreversalwhileselectingtherobotswhichcertainlyquestionsthe
suitabilityoftheirapproachedfuzzyMCDMtechniques.RaoandPadmanabhan(2006)andAgrawal
etal.(1991)encounteredrankreversalproblemduringIndustrialrobotselection.Eveninmaterial
selectionproblems,contradictoryrankingorderproblemhasbeensoughtintheinvestigationsbyRao
andPatel(2010),Manshadietal.(2007)andChatterjeeetal.(2009).Tomitigatetheseproblems,
conceptsofaveragingfunctionforintegrationofranksachievedbydifferentMCDMtechniqueswas
initiatedbyAtaei(2010).Moreover,toalleviatethisrequirement,BORDAandCOPELANDvoting
rulesarecomparativelymoreprevalent.AsperBORDArule,elementshigherranksareprovidedmore
weightagethantheloweroneandaccumulateupthesepointsoverallindividualMCDMtechniques.
Unfortunately,bothBORDAandCOPELANDvotingrulesmayobtain tiedsituationinranking,
whereasJahanetal.(2011)introducedasoftware-basedrankaggregationtechnique,butatthecost
ofmorecomputational time.Amalgamatingrelativemeritsanddemeritsof therankaggregation
methods,theauthorsproposesaninitialfloatingrankaggregationtechniquewhichgoesonchanging
inaniterativewayandultimatelysaturatestodeterminethefinalaggregaterank.

Thepresentinvestigationfocusesontheintroductionofanovelrankaggregationtechniquecapable
ofdeterminingaccurateandanexclusiveorderpreferencetoeachalternativewithouttheintervention
ofthegroupdecisionmaker.Thisnewapproachinaggregationessentiallyeradicatesrankreversal
andperplexityindecisionmaking.Motivationbehindthepresentresearchseemstherankreversal
phenomenonnoticedintheliteraturewhichleadsthegroupdecisionmakersinquandarytochoose,
evaluateanddifferentiatealternatives.Theoriginalityofthecurrentpapercanbepointedasfollows.

1. Thisstudyexploresanewavenueforaccurateorderpreferenceandassortmentofalternativein
MCDM.

2. Thisstudyintroducesaseparation-basedrankaggregationtechniquewithoutinterventionofthe
personalchoiceofthegroupdecisionmaker.

3. Thisapproacheliminatesrankreversalinmulti-criteriadecision-makingaggregation.
4. Theinvestigationusestheupshotsofrankslaidbygroupofconventionalmethods.

THE PRoPoSEd AGGREGATIoN METHodoLoGy

MultiCriteriaDecisionMaking techniquesare suitablyascertaining the rankorders for a setof
alternatives(sayk)subjectedtoasetofcriteria.Therefore,foraparticularmethodtherankorders
canbepresentedinan‘k’dimensionalEuclideancoordinatesystem.Theupshots(rankorders)for
theothermethodscanalsobeascertainedandrepresentedinthesameframe.Anomaliesarisewhen
thedifferentmethodsresultinrankreversal,whichputsthegroupdecisionmakerintoquandaryto
obtainthefinaldecisionintermsofaggregatedrank.Figure1illustratestheseparationofranklaid
downbytwomethods(decisionmakers,iandi’)intheEuclideanFrame.Theseparationmeasureis
consideredasthelineardistancein-betweentheranksintheEuclideanspace.

Figure2illustratesthecomprehensiveoutlineoftheprojectedrankaggregationmethodology.
Suppose ‘n’ numbers of different multi criteria decision making methods are being adopted for
rankingof‘k’numbersofalternativessubjectedto‘l’numbersofcriteria.Accordingtotheproposed
methodologyinitiallyitisassumedthateverymethodisrationallygivenequalweightageabiding
simpleaggregaterankingasperAtaei(2010).Thentheseparationmeasures(ΔRavg,Ri)inbetween
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