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Abstract
Any trial should start with its careful planning and especially with sample size calculations.
The planning phase of an experiment is key, since errors in the statistical planning can have
severe consequences on both the results and conclusions drawn from the data. In many trials
and experiments more than two (independent) samples are observed, e.g. when subjects
(animals) are assigned to different dose levels of a compound in preclinical research.
Consequently, methods suitable for the analysis of several samples should be chosen for
sample size computations and power considerations. Multiple contrast tests (max t-tests) have
themselves established as valuable tools in statistical sciences [1]. In comparison with global
testing procedures (e.g. ANOVA), these methods share the advantage of providing local (and
global) test decisions as well as simultaneous confidence intervals for the treatment effects of
interest [1]. In principle, the method is nothing but a multiple t-test and therefore its
interpretation is feasible. In recent years, theoretical power considerations have been
performed by e.g., Genz and Bretz [2], Konietschke et al. [3], Bretz et al. [4] and Dilba et al.
[5] assuming homogeneous variances. While these elaborations are rather general, we extend
their ideas with respect to the following point of views: 1) How should we allocate the
individuals to the groups given a fixed total number of observations? 2) Considering a
predefined allocation rate, how many individuals do we need in total? Given the significance
level, the power, the variance within the groups, and the effect size, the required number of
observations is calculated. We develop and implement procedures for balanced and
unbalanced designs, each with homogeneous and heteroscedastic variances. Since no closed
formula is available, we deploy numerical approximation methods. This results partly in
complex discrete multivariate optimization problems. After comparing various algorithms, we
have found that a grid search works well and efficiently. The discrepancy between the
predefined and actually achieved power is neglectable.
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