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ABSTRACT：Weaddresstheproblemofclusterlngandftatureextractionofexceedingly  

high－dimensionaldatawherethedimensionalityofthe托aturespaceismuchhigherthan  

thenumberoftrainlngSamPles．Forsuchasparsely－distributeddataset，directapplica－  

tionofconventionalmodel－basedclusterlngmightbeimpracticalduetooccurrenceof  

anover－1earnlng．Inordertoovercomethelimitofapplication，Wehavedevelopedthe  

mixedhctorsmodelwhichwasorlglnallyaimedatsoIvingtheover－1earnlngPrOblemin  

theunsuperviseddiscriminantanalysisofgeneexpressionprofiles．Theideaistoextract  
theftaturevariablesinvoIvedintheunderlyinggroupstructure，andthen，trainanunsu－  

PerVizeddiscriminativeclassifierbyuslngtheextractedfeatureswhichareprq］eCtedonto  
thelower－dimensionalfactorspace．ByalternatlngPrq】eCtionandclusterlng，themethod  

Seeksanoptlmaldirectionofprq】eCtionsuchthattheoverlapoftheprq】eCtedclustersis  

Sma11．Onemainpurposeofthisresearchistoelucidatethestatisticalmachineriesofthe  
ftatureextractionsystemofftredbythemixedfactorsmodel．Particularly，WeglVethe  

COnneCtiontoFisher’sdiscriminantanalysisandtheprlnCIPalcomponentanalysis．After  

Showingsometheoreticalconsequences，Wealsoattempttopresentamoregenericap－  
PrOaChofclusterlngWithintheframeworkofkernelmachinelearnlng．Bythisextension，  

WeCandealwithmuchmorecomplicatedshapesofclustersandclusterlngOnthegeneric  

ftaturespaces．   
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