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1．Int，rOduction  

Saaty［3］extendsahierarchystructureofcriteria  
andalternativesintoanetworkone，andproposes  
AnalyticNetworkProcess（ANP）．InANPtherel－  

ativeweights ofcriteriaand alternativesissimul－  
taneouslyprovided丘omevaluationvaluesbetween  
Criteriaandalternatives．However，itishardfora  

decision maker to evaluate criteria from alterna－  
tivesunlquelyandhence，eValuationvaluesofcri－  

teriafromalternatives areoftenvery unstableor  

erroneous・Inordertoovercomethisdi瓜culty，Ki－  

noshitaandNakanishi［2］proposetheConcurrent  
Conver草enCeMethod（CCM）whichdeterminesnot  
OnlyunlqueeValuationvaluesbutalsotherelative  
Weights ofalternatives simultaneously．Introduc－  

1ng adefinition bfrelative weights ofcriteria by  
CCM，thisstudypresentsthatCCMprovidesrel－  

ativeweightsofcriteriawhoserankdisagreeswith  
SOme COnSenSuS One Ofcriteria ofalternatives．  

2・Overallweightsfbrcriteriain CCM  
Firstlyweintroduce CCM［2］briefly・LetIand  
Jbeasetofalternativesand thatofcriteria，re－  

SpeCtively，thenwedenotetheevaluationvalueof  
alternativei∈I丘omcriteria］∈Jbyaij・LetK  
beaset ofaregulatingalternativewhichplays a  
roleofayardstickinCCMevaluationprocess．In  
CCM adecision makerevaluates alternatives rela＿  
tivetoeachregulatingalternativek∈Kundera11  
CriteriaandbyonestepofCCMwehaveanevalu－  
ationmatrixAwhose（i，j）componentisaij・Let  

Akbeadiagonalmatrixwhose（j，j）componentis  

akj，thenAA；1isregardedasaneValuationmatrix  
Whentheregulatingalternativekisayardstickin  
theevaluationprocess．  

In CCM the decision maker evaluates criteria  

丘omtheviewpointofeachregulatingalternative  
k∈KandthenYehaveaevaluationvector・bk  
Ofcriteria丘omeachregulatingalterpativek∈K・  
A甲ainprocessofCCMchanges（btli∈K）into  
（ふtl豆∈〝）suchthat  

brallk，l∈K，Whereeisallonevector，Kinoshita  

and Nakanishifocus thefo1lowlng nOrmalvector  

generatedfromtheview－pOint ofonlyregulating  

alternativeた：   

（2．3）  
eTAA；1畠た’  

For（2．3）weseethat   

1．A．4k－1istheevaluationmatrixofalternatives   

relativetoregulatingalternativek，  
k 
2・bistheadjustedevaluationvectorofcriteria   
丘omtheview－pOintofregulatingalternative  
た，  

3・eTAA；1bkisthenormalizingdiscounthctor  

ofAAJlも  
Sinceit払1lowsh・Om（2．2）that（2．3）isconstant  

With the choice ofk∈K，it can be defined as  

theoverallweightvectorofanalternative，Which  

isdenotedbyp．   

Froml・AkisthediscountfactorofAforregu－  
1atingalternativek・Therefore，branaVerageal－  

ternative古∑i∈IAiCanberegardedasadiscount  

factorofA・Infact，Since∑i∈IAiisadiagonal  

matrixwhose（j，j）componentisasumofthejlh  

columnofA，A（∑i∈IAi），1hよsallcolumnsums  
equaltol）Whichis a typlCalcolumn－Wise stan－  
dardizingevaluationmatrixinANP・Therefore，We  

defineqsatifying  

A（∑i∈JAi）‾1q＝p and   
T 

（2．4）  
eq＝1  （2．5）  

astheoverallweightvectorofcriteria．Thefo1low－  

1ngtheoremsguaranteetheexistenceandunlque－  

nessoftheovera11weightvectorq：  

TheoremlLet  

rbeA；1ふ七／（eT項綺融輌招・〃かβ0ワe  
た∈〟，伽m班eo∽rαJJび吻んfγeCfor9〆cr古土er3α  

由（∑i。JAi）り（乍丁（∑i。′Aま）γ）．  
Theorem 2上eり＝（1，…，m）α乃dβ叩pOβeJ＝  

〟，班emαpOβ盲軌epr吏mc亘pαJ吻eれ㍑Cわrげ  

［ふ1…8m］A（∑i∈′Ai）－1  （2・6）  

んαぶ伽βαmeヤec如mげq・geれCe，最【‡T，yT】丁  

ムe叩0β壱如ep門乃C如J吻eれUαJ鮎e扉αβupermαfr五ヱ  

ふ■ふm 

［。（∑まご。i）－1 ］， 
（2・7）  

有1ふた  ArlらJ   

（2．1）  
eTA言1もた eTArlもJ  

forallk，l∈K．From（2．1）wehave  

AA㌃1畠た  AArlもJ  

（2．2）  
eTAA言1畠た eTAArlらJ  
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alternatives by ANPis equalto that by CCM，  
theoverallevaluationbyANP hasmoreaccount－  
abilitythanthat by CCM h・Omtheviewpointof  
ParetoprlnCiple．Furthermore，thefo1lowlngthe－  
OremguaranteeSthattheoverallweightvectorof  
CriteriabyANPalwayssatisfiesParetoprlnCiple・  
Theorem 3LetI＝（1，・・・，m）andJ．＝  

（1，…，可・∫叩pOβe血fJ＝∬αれd助むi≦  
… 

． 

bl●●bm 

［。（∑iご。i，－1 
亡んeTlヱ1≦‥・≦‰．  

］，   

4．AvoidingtheparadoxofCCM  
InordertorecoveraparadoxofCCMasstatedin  
section3，WediscusStheweightedaveraglngCCM  
as bllows：  
theweightedaveraglngCCM  

StepO：Choose a positive coe阻cient wikfor all   
k∈Kanda11i∈Isuchthat∑k∈KWik＝1  
brall五∈〟．mrallた∈∬，1et  

班em£αmd yん肌e班e5αme d盲recf五om扉qαれd  

A（∑慮∈′Ai）－1q，re叩eC如殉・  

恥kahashi［5］definesxof（2・7）astheovera11wei申t  

vector of criteria and hence，his definition coln－  
Cideswithq．FromsomenumericalexamplesKi－  

noshita［1］predictsy＝PWithoutamathematical  
proor・  

3．A numericalexampleofaparadox  
Weshowanumericalexamplewith2criteriaand  

3alternatives．SupposethatI＝K＝（1，2，3）7  

J＝（1，2），  
1 1  

21／2  

31／6  

，bl＝［勘b2＝［糾3・1）  

］・   

（3・2）  
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Frombl，b2andb3weseethatallalternativespre－  
fercriterionlto criterion2．Fbr theinput data  

桔
．
2
1
7
9
 
 

CCMprovides  

］，た［瑚  r吉‥＝A言1ゎた・  

Sett：＝OandgotoStepl・  
Stepl：Foralli∈I，1et  

rぎ  γ…＋1：＝左ひiた百万・  

（4．1）  

and  
0．39  

0．32  

0．29   

（4．2）  p＝  

Step2：Ifmaxk∈KILrLl－rfIL＝0，thenlet   
テk：＝rLlforallk∈Kandstop・  
Otherwise，Seti：＝t＋1andgotoStepl・  

Letrk＝r吉fora11k∈K・Sincethereexistsan  

警霊霊悪霊晋  
）  

setwiL；tlandwik記0forallk∈Kanda11i∈I・  
Thep，Wemayget（和∈K）suchthataranking  
of（b；Ij∈J）isthesameasthatof（b5tj∈J）for  
all壷∈J．  
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5－8．  

From（2．4）and（2・5）wehave  

］・   

（3・3）  

0．49  

0．51  
q＝  

Theoverallweightvectorqof（3・3）meansthatcri－  
terion2ispreferredtolintheaggregate・However，  

noalternativeprefercriterion2tol・Thiscontra－  
dictsforParetoprlnCiple that anoverallranking  
ofcriteriacoincideswitharankingofcriteriah・Om  
any regulating alternativeifallregulating alter－  
nativeshavethesamerankingofcriteria（seethe  
detailsfor［4】）・  

InordertoapplyANPtothenumericalexample  
（3．1）and（3・2），Wehaveasupermatrix  

0  0 0．56 0．53 0．51  

0  0 0．44 0．47 0．49  

1／6 0・6 0  0  0  
1／3 0・3 0  0  0  
1／2 0・1 0  0  0  

5＝  

ofS．Since  andfindaprlnCipaleigenvector  

萬＝［瑚a鴫＝   ，theoverall  

weightvectorofcriteriabyANPmeansthatcri－  
terionlispreferredto2intheaggregate・There－  
fore，theoverallweightvectorofcriteriabyANP  
satisfiesParetoprlnCiple．Thoughtherankingof  
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