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1.1mtroduction

InsteadofBayesiantheory,Dempster& Shafer's

theoryl･2)playsanimportantroleindealingwith

subjectiveuncertainty.Recently,tileimportanceof

thistheoryisrecognizedforthedesignofinference

machineinexpertsystemswhichutilizeuncertain

knowledgeandevidences.3~8)Thispaperdescribes

oneofrationalinferencemechanismsfortheexpert

systemswhichutilizefuzzyknowledgeaswellas

uncertainknowledge.Thismechanismisbasedona

naturalextensionofDempster&Shaher'stheoryto

includefuzzycertainty.

2.AND/OR/COMBGraphandInferenceBased

onDempster&Shafer'sTheory

lshizukaetal.proposedanAND/OR/COMBgraph

todescribehierarchicalstructuresofproblemswith

uncertainty.3･4)Figure1showsanexampleofthe

AND/OR/COMBgraph.Thecombinationrelation

denoted by COMB refers to such a problem

decompositionthatagoalorsubgoalissupported

from pluraluncertainknowledgeand/Orevidences

whichareindependentwitheachother.Thereexists

aconsensusinAI(arti丘cialintelligence)community

tllatminandmaxoperationsonacertaintymeasure

canbe'adoptedfortheinferencetointegratethe

evidenceswithANDandORrelations,respectively.

AsfortheCOMBrelation,thefollowinginference

methodshavebeenproposedtodate.Anintuitive

cornbi.ningfunctionwasemployedinMYCINtointe･
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Fig.1 AND/OR/COMBgraphforaproblemwitllunCer･
tainty.

gratetheevidenceswiththeCOMBrelation.10)Duda

etal.haveproposedsubjectiveBayesianmethodfor

thesamepurpose.ll) Afterward,theimportanceof

Dempster&Shafer'stheoⅣ isrecognized.3~8)This

theory-,enablesustode等lwithsubjectiveuncertainty

inatheoreticalmanner.Ishizukaetal.extended

theDempster& Shafer'stheorytoincludefuzzy

subsets3･4･5)andhavesuccessfullyemployeditinthe

inferencemachineofSPERIL,whichisarule-based

damageassessmentsystem forexistingstructures

particularly subjectedtoearthquakeexcitation.9)

3.EnowledgewithFu2;zy Certainty

Theknowledgeexpressedwiththefuzzysubsets

andnumericalcertaintymeasurehasbeenconcerned

sofar.3,4,5)Thereexistsanothersituationwhereeven

humanexpertscannotexpressthecertaintyoftheir

knowledgeinaprecisemanner.Onepossibletreat･

mentforsuchcertaintyistousefuzzyprobability

(orlinguisticprobability12)).Therefore,inorderto

includesuchknowledgeinexpertsystems,wewill
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