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Sensitivityanalyses are now widely recognized as an essentialtoolofanalysisfor model  

OutPutS Ofcomplex systems（e．g．，SAMO’95and SAMO’98，and references therein）．The  

SenSitivityanduncertaintyanalysesareuSuallyusedtounderstandthebehaviorofarnOdel，and  

thecoherencebetweenamodelandanunderlyingsystem．Inthisstudy，WeWi11concentrateon  

thenewsensitivityanalysismethods，Whicharereferredtoasthevariance－basedmethod．The  

methodisapplicabletomodeloutputsgeneratedfromthegenericcomputercodeswhichare  

typica11yusedindataminingapplications，e．g．decisionandregressiontrees，etC．（Koda（1998））．  

Aglobal，nOnlinearsensitivityanalysismethodcalledtheFourierAmplitude Sensitivity  

Tbst（FAST）hasbeenavailable．TheoriginalFASTmethodwasdevelopedinthe70’sbyCukier  

andco－WOrkers（1973；1978），andfurtherimprovedbyKoda，McRae，andSeinfe1d（1979）．The  

FASTmethodexploresthemulti－dimensionalspaceofinputparametersbyaslnglesearchcurve  

thatsweepsthroughouttheentireparameterspaceandthusavoidsamulti－dimensional（Monte  

Carlo）integration over the same sample space．1tgives a quantitative sensitivity measure  

de茄ned by afractionalcontribution to variance computed丘om the termsin the Fourier  

expansionofthemodeloutput，anditisfurtherextendedrecently（e・g・，SAMO’98）・  

TheFASTmethodbelongstotheso－Calledvariance－basedtechniques，Whosesensitivity  

measurecanbeexpressedas  
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whereYdenotesthemodeloutputandXtheinputparameter，E（nX）denotestheexpectationof  

Yconditionalona鎖xedvalueofX，and 陥町denotesthevariancetakenoverallpossible  

ValuesofX Thestatisticalquantity（1）iswe11－knownintheDesignOfExperiment（DOE）  

Sttldy．Insimulation，thisisknownas“what－if”analysis，andDOEusesregressionanalysis，also  

CalledasANalysisOfVÅriance（ANOVÅ）．hANOVÅ，theoutputvarianceisdecomposedinto  

PartialvariancesofincreasingordeTOfdimensionality・  

TheSobol－sensitivityindices，OriginalextensionofDOEbySobol■（1990），areSimilarto  

FASTin the sense that the totalvariance ofmodeloutputis assumed to be made up of  

COrrelationtermsofincreasingdimensionality．Hence，Sobol’indicesmayalsoprovideaglobal  

qqantitativesensitivityinformation・BothSobol’andFASTmethodsarebasedonthe（ANOVA－  

1ike）variance－basedsensitivitymeasure（1），andusefu1toascertainifa（sma11）subsetofinput  

Variancesmayaccountfor（mostof）theoutputvarianCe．FASTcomputesonlythenrst－Order  
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terms（mainefftcts）and，hence，iscomputationallyappealing・DiffbrentfromtheFASTmethod，  

theSobollmethodevaluateseachinteractiontermbycomputingamulti－dimensionalintegral  

viaMonteCarlotechniques．  

2・Sobol．SensitivityIndices  

TheSobol’indices（1990）arebasedonadecompositionofthe（output）functionfintofunctions  

Ofdiffbrentdimensions．Therepresentation  

〃  
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Where x＝（xl，X2，…，Xn）denotesthevectorofn－dimensionalinputparameterswitheach xi  

normalized and variesfrom O tol，is called a decomposition ofsummands of di鮎rent  

▲＝Dihj2，＝・j，／D，WhereDisthetotal dimensions・TheSobol－sensitivityindicesare Sii，i”・・・，Ls  

111  

VarianceoげandDi．，i，，・・・，ら＝∬…lf．ミi2，‥・，らdihdii2・・・diら，forl≦il＜i2＜…＜is≦n・  
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Wewillpresentacomparativeanalysisoftwovariance－basedsensitivitytechniques，i．e．，  

Sobol’andFASTmethods，basedonsimulationstudies．  
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