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Abstract: The gene expression microarray is a powerful tool for research in molecular biology and medicine, 
quantifying RNA levels across thousands of genes simultaneously. However, normalization methods are 
necessary in order to derive biologically meaningful and statistically useful quantities from measured probe 
intensities. In particular, raw probe values are not directly comparable across different arrays, and the 
variance of these values is not constant across the range of intensities. 
 
In the first part of my presentation, I will introduce variance stabilizing transformations for microarray data 
which account for both inter-array calibration and the stabilization of the variance of probe intensities. For 
high intensity probes, ratios derived from transformed data coincide with standard log ratios, while for low 
intensity probes, the ratios of transformed data are moderated toward 0. 
 
The second part of my presentation will summarize the results of my thesis, concerning the statistical 
modeling of read counts from high-throughput sequencing assays. Here, discrete distributions are used in 
place of the continuous distributions for microarray intensities, though a similar approach can be used to 
account for the dependence of the variance of read counts on the mean. 
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