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In experiments with t-distributed test statistics the required sample size depends on the
unknown variance. Using estimates of the nuisance parameter from previous studies for
sample size calculation often leads to uncertainty regarding specification of the sample size.
Even a small underestimation of the true variance may lead to a considerable loss of power.
Re-estimation of the variance from the collected data and checking the sample size is attrac-
tive. Whenever insufficient power becomes apparent during the course of the experiment
and a re-calculated sample size can practically be achieved, an immediate extension of the
experiment is desired. However, one has to consider that preservation of the type I error
level is an important issue, particularly in confirmatory clinical trials.

In all presented methods till now there is at least one of the following disadvantages: con-
trol of the type I error rate is not ensured, sample size modification is only possible at a
preplanned interim analysis, sample size re-calculation depends on a pre-specified rule, the
method uses approximation of distributions.

Refining the conditional rejection probability approach, we propose a method for design
extensions having none of the listed disadvantages. Moreover, when no design changes are
prompted, the efficient pre-specified design using a (group sequential) t-test will be retained
until the end of the experiment.



