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ABSTRACT

Inthiswork,ratherthanrelatingdifferentareasofknowledge,theauthorsmakeuseoflogic,which
isintrinsictomathematicalmodels.Theydiscussoneofthefallaciesthathidesbehindtheanalytic
hierarchyprocess(AHP).Inparticular, theanalysisoftheconsistencyindex,sometimesreferred
astheSaatyconsistencyorsimplytheconsistency,willbediscussed.TheAHPisbasedonthree
fundamentalaxioms:reciprocity,homogeneity,andsynthesis.However,itgivesagreatrelevanceto
consistency,whichismanagedlikeafourthaxiom.Oneachofthesefouraxioms,somecomments
willbemade.However,thisworkwillfocusmainlyondiscussingtheimportanceoftheconsistency
index,towhich,undoubtedly,alargenumberofessaysandmanyhoursofworkhavebeendevoted.
Intryingtoanswerthequestion,thecalculationofconsistencyisreallyimportant.Theaimofthe
paperistoraiseadiscussionofoneofthefallaciesthathidesbehindtheanalytichierarchyprocess
andpresentasimpleanddirectwaytohandleSaatyconsistency.
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INTROdUCTION

InlateMarchandearlyApril2020,togetabetterideaoftheuseofthetermConsistency,asearchfor
articleswasmadeonGoogleScholar,withthefollowingentries:consistencyHierarchicalAnalytical
Processes(440,000);consistencyAnalyticalHierarchicalProcesses(427,000);consistencyAnalytic
Hierarchy Process (419,000); Analytic Network Process (2,500,000); Multiple Criteria Decision
Making(3,810,000);“AnalyticalHierarchicalProcess”(9,260);“AnalyticNetworkProcess”(33,200);
“Analytic Hierarchy Process” (203,000); “consistency”; “AHP” (87,500); “consistency”; “HAP”
(147,000); “consistency”; “Saaty” (40,000); “MCDM” (70,500); “MCDM”; “AnalyticHierarchy
Process”(29,400).Thenumbersinparenthesesrepresenttheapproximatenumberofresultsavailable.
Finally,ifitsearchesdirectlyonGoogle:consistencyAnalyticalHierarchicalProcessesthereare
morethan63millionentries.
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NotethatAnalyticNetworkProcess(ANP)andMCDMhavebeenincludedinthissearch.The
reasonsare,becauseANPisanextensionofAHPandbecauseAHPisconsidered,inalargenumber
of works, a Multiple Criteria Decision Making (MCDM) technique. Although neither ANP nor
MCDMtheywereincludedinthetitleofthiswork.Obviously,fromwhatwasstatedintheprevious
sentences,thisworkalsocoversthesetwotopics.

Additionally,itwassearchedinResearchGate:“consistency”;“AnalyticHierarchyProcess”,
whichstoppedcountingafterhavingfoundfivehundredandninety-threearticlesthatintheirtitle
includedoneofthetwoexpressionsofthesearch.Thisimpliesthatthenumberofarticlesincluded
inthisdatabaseofscientificarticles,whichrefertoConsistencyandtheAnalyticHierarchyProcess,
isquiteaconsiderablenumber.

Asitcansee,allthesesearchesarerelatedtotheConsistencyIndex,ortheConsistencyofSaaty,
asitismentionedonmanyoccasions.

Withoutpretendingtosaythatthisisascientificconclusion,whatcanbededucedfromallthese
ciphersisthatConsistencyandtheAnalyticHierarchyProcesshavebeenexhaustivelystudied.

TheauthorsofthisworkhavealsobeenattractedbythestudyoftheConsistency(fromnow
on,itwillsimplyspeakofConsistency,torefertoSaatyConsistency,unlessitisnecessarytomake
someadditionalclarification).

AsaconsequenceofthispermanentstudyofConsistency,therearemanyapproachesandmethods
thathavebeencreatedwiththeintentionofintroducingimprovementsontheestimationofthesame.
ConsideringonlytheworkofKouetal.(2016),whentakingintoaccountthescalesofmeasurement
theymention,that,amongothers,itcanfindproportional,geometricandlogarithmicscales.

Inadditiontothedifferentscalesofmeasurement,Kouetal.(2016),pointoutotherrelevant
aspects, highlighting that the relationship between comparison judgments can be multiplicative,
additiveorundefined(fuzzy).Forthesedifferentkindsofrelationships,differenttypesofconsistency
(orinconsistency)indicesaregenerated,suchas:Indexofdeterminants,Squareddifferencesindex,
GeometricConsistency Index,HarmonicConsistency Index,Relativeerror index,Multiplicative
geometricconsistentindex,byjustpointingafewofthemanyexisting.

OfthislargenumberofmethodstoassessConsistency,inadditiontothosementionedinthe
previousworkquoted,itcanhighlighttheCosineConsistencyIndex(Khatwani&Kar,2017),Cosine
maximizationmethod (Kou&Lin,2014), Intuitionistic fuzzypreference relation (Zhang,Xu&
Liao,2018),LogarithmicLeastSquaresMethod)(Csató,2018),orThenearestconsistentmatrix
(Lin,Kou&Ergu,2013).

Moreover,Liuetal.(2017),talkaboutsixcharacteristicsthatagoodconsistency(orinconsistency)
indexmustmeet:Consistencymustberepresentedbyasingleelement;variationsshouldnotbe
presented when permuting alternatives; Monotonicity under reciprocity-preserving mapping;
Monotonicityonsinglecomparisons;continuityanddoesnotchangeifthepreferencesarereversed.
VerysimilarcharacteristicsarealsoindicatedbyMazurek(2017).

ForalltheaboveitisinterestingtotrytodefinewhatisConsistency.Startingfromatext,which
triestoteachthebasicsofAnalyticalHierarchicalProcesses(AHP),Mu&Pereyra-Rojas(2017),
pointoutthatafterthe“experts”(thequotesareours)haveissuedtheirjudgments,itisnecessaryto
verifythattheyareconsistent.

Immediately,Mu&Pereyra-Rojas(2017),goontotrytopresentwhatConsistencyisthrough
anexample.Inthisonetheyclarifytothereaderthatifanappleispreferred2timesmorethanapear
andthepearispreferred2timesmorethananorange,thentheappleshouldbepreferred4times
morethantheorange.

FromthepreviousexampleofMu&Pereyra-Rojas(2017),aboutapples,pearandoranges,a
coupleofveryinterestingaspectscanbefound,thefirstonebeingtheonlythingthatthatConsistency
measuresisthetransitivity,inthiscasethejudgmentissuedbythe“expert”.ThefactthatConsistency
measurestransitivityisreinforcedbyBrunelli(2016a),whospeaksoftransitivity/rational.Although
thissameauthorinotherwork,(Brunelli,2016b),separatestheconceptsofconsistencyandtransitivity,
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