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Literature is abundant on the uses of the Cramér-von Mises test in biological
and earth sciences (see for instance [1]), for comparing observed distributions of
phenomena against theoretical models and for testing if certain data, like gene
expression levels and physiological measurements follow a theoretical distribu-
tion as prerequisite in applying parametric statistical methods.

The Cramér-von Mises criterion [2, 3] is used for judging the goodness of
fit of a cumulative distribution function. Well-known alternatives to Cramér-
von Mises include Watson U2, Kolmogorov-Smirnov, Kuiper V, and Ander-
son–Darling. All listed here have something important in common: belongs to
the category of order statistics, fundamental tools in non-parametric statistics
and inference. A key element related to order statistics of random samples from
a continuous distribution, is the fact that the cumulative distribution function
reduces the analysis to the case of order statistics of the uniform distribution.
In a nutshell, having a very good generator for uniform distributed samples,
significantly increases the chances of success for any Monte-Carlo experiment
with the order statistics.

A general procedure, described in [4], applicable for any order statistic was
particularized for the Cramér-von Mises criterion and a large amount of data
was generated. Furthermore, regression analysis was deployed in order to obtain
the dependence of the probability as function of the the value of the statistic
and of the sample size. The analysis includes a variational analysis, so for the
obtained regression coefficients also confidence limits were provided.
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