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Notation

Suppose that we have two independent samples: X with m observations and Y with n observations. The
estimated means and sample variances are:
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The two-sample T test

• Pooled sample standard deviation: S2
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• Reference distribution: t-distribution with m + n− 2 degrees of freedom

The Welch U test

• Test statistic: U = (X̄ − Ȳ )
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• Reference distribution: t-distribution with fU degrees of freedom
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The (approximate) Wilcoxon-Mann-Whitney test

• Calculate RX , the sum of the ranks in sample X

• Calculate WX = mn + m(m + 1)/2 −RX

• Test statistic: W =
(
WX −mn/2

)/√
mn(m + n + 1)/12

• Reference distribution: standard normal
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The Brunner-Munzel test

• Pool the data from X and Y

• Calculate MX = M1
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Y , the midranks1 associated with the samples

X and Y

• Calculate M̄X and M̄Y , the means of the midranks

• Calculate VX = V 1
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• Reference distribution: t-distribution with fB degrees of freedom
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1Midranks are equal to ranks when there are no tied values. For tied values, the midranks are the average of their ranks.
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