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Abstract This paper answers the long-standing question of whether the two-sided
Wilcoxon rank test for equal sample sizes is unbiased against a location parameter
family of distributions by giving a counterexample. It is also shown that the non-
randomized two-sided Wilcoxon test for equal sample sizes with the least positive
significance level is unbiased.
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1 Introduction

Lehmann (1959, p 240; 1986, p 322) has shown that the one-sided Wilcoxon
rank test is unbiased against one-sided location parameter family of distributions
under a more general setting. He then raised the question of whether the two-sided
Wilcoxon test is unbiased against two-sided location parameter family of distribu-
tions. Sugiura (1965) gave a counterexample for the case of unequal sample sizes.
It is given by nonrandomized Wilcoxon test with the least positive significance
level against exponential distributions. However, when the sample sizes are equal,
the test is shown to be unbiased. Then the same question for equal sample sizes was
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