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Abstract

Testing for significance with gene expression data from DNA microarray experiments involves simultaneous comparisons of hundreds or thousands of genes.  If among those R rejected genes there are V false rejections, V/R is the proportion of false rejected hypotheses. Three FDR error measures are introduced, FDR= E(V/R), pFDR = E(V/R | R > 0) (positive FDR), cFDR =E(V/R | R = r) (conditional FDR), for evaluating a multiple comparison procedure(MCP). The distribution of R and the conditional distribution of V given R=r are studied under both independent and dependent cases. To estimate the FDRs, parametric and bootstrap procedures are proposed. Through intensive simulations, the bootstrap procedure is found to perform reasonably well, even when the alternative hypotheses are moderately correlated. An example from a toxicogenomic microarray experiment will be also presented for illustration.
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