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Themostcelebratedandmark of modernbioinformaticshasbeenthe sequencingof the
humangenome.Earlyin the projed it was commonlybelievedtha humanshavealout
100000genesandasthe project nearel completionthe estimatexame downinto the
neighbohoodof 25,00030,000. Hidden Markov Models(HMM) areusedto carry out
statigical parsng of the "linguistics" of sud bioinformation. Suchmasively complex
analsishasbeenfacilitated by moden devdopmentsin massvely complexhardware
and software-but sud andysis is naturallyaccompaniedby greatuncertainties. At a
lower level of compleity are the algarithmsusedfor computeraideddiagnosisn
medicalimaging,andat an intermediatdevel are the toolsunde currentdevdopmentfor
fusingmultiple biomakers-for exanple,from alargenumberof spectrd linesin mass
spectroscopwf protan fragmentsin blood samplesandothermutliplex datafrom protein
andgenemicroarrays. Thistalk will review theuncergintiesin measuregyerformance of
suchdiagnostidest asa function of the sanplesizesavailale for training andtestingas
well asthedependencen thenumberof fused biomarkersandthe complexityof the
associatedstatistcal learningalgorithm. A straegyfor desgning large trials basedon
pilot studieswill beoutlined.

Eduational Objectives:

1. Understandhe multiple-biomaker classifierproblem

2. Understandheuncertaintiesin its performarceassesmentdueto finite trainingand
testing

3. Understandhe dependeneon numbe of biomarkes andcompleity of statisticd
learningalgorithm



