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Choosing the appropriate sample size for high-throughput experiments, such as those involving microar-
rays and next-generation sequencing is complicated. Traditional univariate sample size determinations
relate power and significance level to sample size, effect size and sample variability. However, for high-
dimensional data these quantities need to be redefined: average power instead of power, significance level
needs to take multiple testing into account, and both effect sizes and variances have many values.
Some authors (see Ferreira and Zwinderman, 2006 and Dobbin and Simon, 2005) have proposed such
methods for two-group comparisons of high-dimensional data. The most general of those, by Ferreira and
Zwinderman, uses the entire set of test statistics from pilot data to estimate the effect size distribution, power
and minimal sample size, as opposed to most other published methods that either fix an effect size of in-
terest, or assume (partial) homoscedasticity. Ferreira and Zwinderman assume that the test statistics follow
a normal distribution, which is unlikely to hold in practice as many comparisons involve a Student-t test
statistic, and the performance of the method in such cases was not evaluated.
We aimed at a generalization of power and sample size estimation more applicable to high-throughput ge-
nomics data. First, we extended Ferreira and Zwindermans method to the case of a Student-t test. Second,
we considered t-test statistics generated by testing if a coefficient of a general linear model is equal to zero.
Furthermore, we considered Student-t tests that use a shrunken variance estimator, such as those produced
by empirical Bayes linear models as implemented in the BioConductor package limma (Smyth, 2005).
These extensions represent a considerable improvement on the power and sample size estimation compared
to when the normal assumption is used, which we illustrate via a simulation study. Finally, we will ex-
tend the method to generalized linear models aimed at power and sample size estimation for RNA-seq data.
The extensions will be implemented as part of our BioConductor package SSPA (van Iterson et al., 2009),
forming a valuable tool for experimental design of microarray experiments.
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