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Themostcelebratedlandmark of modernbioinformaticshasbeenthesequencingof the
humangenome.Early in theproject it was commonlybelievedthat humanshaveabout
100,000genesandastheproject neared completiontheestimatescame downinto the
neighborhoodof 25,000-30,000. Hidden Markov Models(HMM) areusedto carryout
statistical parsing of the "linguistics" of such bioinformation. Suchmassivelycomplex
analysishasbeenfacilitated by modern developmentsin massively complexhardware
and software--but such analysis is naturallyaccompaniedby greatuncertainties.At a
lower level of complexity are thealgorithmsusedfor computer-aideddiagnosisin
medicalimaging,andat an intermediatelevel are the toolsunder currentdevelopmentfor
fusingmultiple biomarkers--for example,from a largenumberof spectral lines in mass
spectroscopyof protein fragmentsin bloodsamplesandothermutliplex datafrom protein
andgenemicroarrays.This talk will review theuncertainties in measuredperformance of
suchdiagnostictests asa function of thesamplesizesavailable for training andtestingas
well asthedependenceon thenumberof fusedbiomarkersandthecomplexityof the
associatedstatistical learningalgorithm. A strategyfor designing large trials basedon
pilot studieswill beoutlined.

Educational Objectives:

1. Understandthemultiple-biomarker classifierproblem
2. Understandtheuncertaintiesin its performanceassessmentdueto finite trainingand

testing
3. Understandthedependenceon number of biomarkers andcomplexity of statistical

learningalgorithm


