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A suite of emerging measurement technologies in biology, and elsewhere, provide unprecedented ability to measure individual components of complex systems.  Many of these technologies share characteristics of making highly multivariate measurements, but are limited in that only “relative intensity” is measured (typically in arbitrary units).  Further, nuisance variation affecting an entire observation unit (e.g., array or spectrum) is frequently present, and complicates data analysis.  Although many normalization methods have been proposed to deal with these problems, evaluation of, and choosing between, competing methods remain open problems.  

We have developed an approach to evaluate normalization methods for high-throughput measurement technologies.  Our approach is statistically based, and can be viewed as an extension of widely used Box-Cox analysis of transformations.  We describe our likelihood based evaluation metric, and illustrate its use in widely-used biologic techniques, including microarray and qRT-PCR techniques.  Using this method corresponds strongly with normalization diagnostic plots in cases where the plots indicate a preferred method.  More importantly, the likelihood-based method provides guidance in situations in which diagnostic plots are ambiguous or unavailable.
















