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1．IntrodⅦCtion  

nlispaperdiscussesaprobabilistic utility approach  

formultipleriskassessmentingroupdecisionmaking・   

Inthe groupdecisionmaking，the di餓cultyofthe  

COnStruCtion of group utility functions based on  

individual pre飴rence orders has been raised・me  

PrObabilisticutilityapproachb8Sedontherandomutility  

modelsconcemstherandomnessofthesu句ect’response  

tothepresentationof the choice problems．Individual  

decisionmakersingroupdecisioJISarePreSumedtobeal1  

anonymousandtopossesstheirunknownanddiversi負ed  
pre飴rencestruCtureS．Asaresult，thechoicebehaviorby  

theindividuals are treated as uncertain events．The  

probabilistic grouputility modelsaTede知慮withthe  

probabilitydis扇butionscal1edthepreferenceprobability・   

nLemultipleriskassessmentforaltemativeganible  

PrOSpeCtSin theincompleteinformation struCtureis  

discussed in terms of the multiple risk evaluation 
functionviatheprobabilisticvaluetradeo蝕．   

2．Probabilistic Cboice8ehavior8nd Random  
Utility haodelsls 

2．1Prob8bilistic Choice Beh8Vior   

LetYd9nOtetheuniversalsetofpossibleinfbrmation  
and吼0⊆V，beitsobtainablesubsetwhichde負nes  

aninfbrmationstruCture．Denoteby17∈釘its element．  

Let＾denotetheuniverseofchoicebehavior，OraCtions，  

andF，F⊆A，beitssubsetrecognizedasthefbasible．  

LetXdenotetheuniverseofobiectsforchoiceand∈，  

∈⊆X・beitsknown・Ordiscrimipチting・Subset・加note  

bya∈A andx∈X theirelementsrespectively．Note  

that＾isasetofdecisionaltemativesandXisasetofthe  

multipleattributesregardedasthecertainvariables・When  

the su句ect（mM）is presented aninformation as the  

Stimulus，the choice behavior of the subiectis the  
probabilistic response to it among the decision 

altematives．nlePnmalchoicemodelisdefinedwiththe  
attributefunctionx（a）＝X（alq）ontheftasibledecision  

altemative a ∈ F when an Obtainableinformation  

StruCture釘｝77isglVen．TheinformationstruCtureロis  

enlargedandrevised．Subsequentlythesamefbrthe sets  
oftheftasibleactions F（釘），and the discriminating  

O血comes∈（呵．Inthis paperaS the nrst discussion，  

howevcr，thechangesoftheinforTnationstruCturea陀nOt  

血．   

Ingroupdecisionmaking，thecollectiveresponseof  
thesubiectsis assumedtobeunknown andTt：Vealedby  

probabilisticmechanism・Inprobabilistic choicemodel，  

the response probabilityis dehed as the choice  

PrObabiLiLy Which natt）rally obeys to the general  

PrObabilityru1e・  

み（αl巾≧0，   

∑み（叫）＝1知allα∈ダ⊆A（1）  
〃∈F  

WherepF（a）denote＄aPrObabilityofanactionatotx  

chosen丘omtheftasiblesetF⊆A．Fromourprimary  

Choice model，the choice probabilityis written  
明uivdentlyas  

ク∈（J（叫））≧0，   

∑巧（ズ（叫））＝1知allズ∈g⊆ズ・（2）  

∫∈∈   

Hereafter，the aand77a柁Omittedin the outcome  

functionx（alq）・TYlen巧（x）isusedasthechoice  

PrObability，Which represents a probability fbr an  

OutCOmeXtObechosenin∈．In thecaseofthebinary  

Preferencerelations，  

〆ズ，γ）皇恥γ）（∫）  （3）  

isusedintheplaceofp∈（x）inEq・（2），Where∈＝（x・y）・   

2．2R8れdomUtilityModds   

AssumethataninformationstruCtureisglVenandthe  

choicebehaviori＄reStrictedwithit．Let Ube afunction  

dehedontheoutcomesetXい）suchthat  

阜【U（∫）≧U（ッ）；ズ，ツ∈∈⊆ズ】  

00 皇J叩（ズ）＝′，U（γ）≦′；ズ，γ∈∈⊆考ゆ・（4）  
－00  

The values of the function Uis a vector of mndoTr）  

Variables．TheP；is calledtheprdirencepmbahi／ity．A  

Set Of the prefbrence probabilities de負nes the random  

〟JfJf中川∂dgJsuchthat   

巧（ズ）＝阜【ぴ（ズ）≧ぴ（ツ）；ズ，ツ∈∈⊆礼（5）  

WheretheUistherandomutilityfunction．  
Inthebinaヮp托食代nCe陀1ations，  

〆ズ，ツ）＝阜【Ⅳ（ズ）≧ぴ（カ】・   （6）   

ThevalueofthepreftrenceprobabilityP，repreSentSa  
Valueofthepossibledistributionofthepreferencevalues  
tobeassessedbytheanonymousIDMingroupdecision  

making．   

Theprt：飴renceindependenceruleforthe probabilistic  

Choicebehaviorispresentdinterms ofthe probability  
independenceru1e．Assume the prc飴renceevaluation as  

therandomvariablesbeindependentofeachother・TYlen  
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therwdomutilitymodelisrcwdtten蝕）mEq．（4）bythe  

PrOb＆bilityrule8S   

阜【ぴ（∫）≧ぴ（カ；ズ，ツ∈．∈⊆ズ】皇   

L 叩（糎】叩（砂】れ（7）   

nleirrelevancerule forthe probabilistic choice  

behaviorispresentedintermsofthechoiceprobabilityas   

抒（ズ）＝巧（∫ly），氏灯dlズ∈y⊆∈⊆ズ，（8）   

Theseru1escorrespondtotheequivalentrulesinthe  

“叫画潤ic”decision血∞け．   

Therandomutilityfunctioningroupdecisionmaking  

isalatentconccptinthemndomutilitymodel，Whereit  

isnotnccessaryto revealits如nctionforms．Weshal1  

Stillexamine，however，theirpropertiestobeconsistent  

Withtheprobabilisticchoicemodel．   

3．Stodla如icE叩eCtedUtilityModel5  

Considerthc probabilistic choice modelfbr two  

altemativegamblesiandj・De血ethe strong ex騨兜d  
utilityvaluesforalternativegamblesiandkby  

〝． 石（f）皇巧叫）弧d石（た）全章ゆ（ズノ）・（9）       ノ              ノ   
men，uSing 〟＝logγ＋れ the stdct ex押出  

utility modelcan be rewritten with thelogistic  

distributionfunc（ion¢（t）＝1／（1＋e‾t），SuChthat  

TYLenWeCanuSethelogisticdistributionfunctionsin  

theevaluationofthechoiceprobabilityp（7Fi，7Fk）・  

4．ProbabilisticValⅦeTr8deo熊＝mdM山tiple Risk  

Ev8ll柑tion  

In multiple risk assessment，theincomplete  

information structure should be taken into account and 

thepre飴rencestruCtureforthealtemativegarnblesshould  

beexamined・Forthispurpose，aCOmPOSiteriskfunction  

de丘nedon thealternative gambles shouldbeevaluated．  

We discuss the probabilistic value tradeo庁ibetwee  

alternativegan血1esfbritsconstruCtion．   

Let＾，B．C，．．．denotethealternativegambleswhich  

havethedifFtrentHnaturalnprobd）ilityasslgnmentfora  

prospeCt dqpending on the diveISi最edincomplete  

infbrmation struCture 釘A・Dehe the gamble  
汀＾＝（村，…，戒），7F＾⊆n，OnaValuesetx：（Xl，  
・・・，ち）ofthe multiple attributes．Therisk eva［ua（ion  

ルnc（ion9T♪ragambleis definedontheexpeCtation  

gがofagambleがsuchtbat   

労作ガ（釘A）全町（れ∫1－伊l（釘A）），（れx21  

が2（釘A）），…，（れ小町が））ノ， （12）  

WhereTI＝（xIJ，・・・，J㌦），j＝1，・・・，n，is amultiattribute  

ValuesettobeobtainedastheoutcomeoftheoccurTenCe  

Ofanuncer（aineventq・De伽ethe expeCtationfor a  

multiattributegamble as   

gが皇ガ∬む  
Oraltemativelyifitisprefbrable，  

（13）  

〆れ方鳥）＝  

貴（呈ガズヴ）血相C‥．． f三1ノ＝1   gが△椚  （14）  

Tne probabilis（Ec value（radeq伊are de丘ned on the  

expeCtationsofthealternativegamblesfbrthemultiple  

attdbutesas  

此方A／此方β 知A，β，C，…．（15）   
Acompositeriskevaluationfunctiondefinedwiththe  

altemativegamblescanbederived，Viatheprobabilistic  

V如uetmdeo蝕．   

Notethat，theevaluationoftheHnattJralMprobability  

andtherisktradeo恥fbrthealternativegambleprospeCtS  
isthetechnicalproblem・Thisworkdoesnotpresentthe  
Preferenceevaluationproblemfbrthe attributes．Inthe  

COnStruCtionofthecompositriskfunction，thefunction  

formofthecomponentriskfunctionisnotnecessaryto  

beeva）uatedastherevelationofthepreftrencestruCture  

for the attributes in group decision making. Only 

COnSiderdblerisk attitudes and their degr恍 Of the  

StrOngneSSShouldbeassumed，SuChasinalinearfbrm．  

（＊Thefu11paperisavailableonrequest．  

E－mail：a50202＠sakura・kudpc・kyoto－u．aCjp）  
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wh耶完（‘）肌。云（鳥） 胱thealte。ati，。ga  

evaluationsforthe“natural”eYentq，j＝1，・．・，n，With  

thestrongutilityfunctions・7Yledi蝕renceofthegamble  

evalu鵬oncaJlbeassessed，byassumingtheriskneu血1  

attitudes・aSaPOSitivelinearfunctionoftheexpectation  
L 

元（x）ofthemostprefbrd）legamble汀・suchthat   

癖（f）（わー蒜（鳥）（ズ）】＝卯γ（万（ズ））＋∂】（11）  
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