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Abstract
A clinical trial is designed to evaluate the beneficial and adverse effects of a new medical treatment or intervention. The use
of randomized controlled trials (RCTSs), in particular, is of utmost importance to provide reliable evidence. In RCTs, eligible and
consenting subjects sequentially enter a study and are randomly assigned to one of two or more study treatments.
Randomization promotes comparability among the study groups. In addition, it provides a probabilistic basis to derive an
inference from observed results with respect to all possible results. This randomization approach to inference is different
from the usual testing of unknown parameters that arise from an independent and identically distributed sample of a known
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distribution based on a population model. This difference explains why subjects are never randomly sampled from a large

population of patients receiving treatments under a study. Furthermore, the population model can then be invoked as

the basis for data analysis. Because RCTs lack a formal sampling basis, it is logical to apply a permutation test under the
randomization model, where it is assumed that the treatment assignment is random and that the set of observed responses is

fixed under the null hypothesis.

The statistical inference derived from either of the 2 models is the same in very large trials that use complete

randomization or the random allocation rule. However, stratified randomization or covariate-adaptive randomizations, such
as the Pocock-Simon procedure and the so-called deterministic minimization method by Taves that are used in many trials

with important prognostic factors, do not necessarily have this property. Therefore, a permutation test that is an assumption-
free randomization-based inference could be used as the primary statistical analysis, particularly in a confirmatory RCT with

important prognostic factors.
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