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Abstract
For two-sided hypothesis testing in location families, the classical optimality cri-
terion is the one leading to uniformly most powerful unbiased (UMPU) tests. Such 
optimal tests, however, are constructed in exponential models only. We argue that 
if the base distribution is symmetric, then it is natural to consider uniformly most 
powerful symmetric (UMPS) tests, that is, tests that are uniformly most powerful 
in the class of level-� tests whose power function is symmetric. For single-obser-
vation models, we provide a condition ensuring existence of UMPS tests and give 
their explicit form. When this condition is not met, UMPS tests may fail to exist and 
we provide a weaker condition under which there exist UMP tests in the class of 
level-� tests whose power function is symmetric and U-shaped. In the multi-obser-
vation case, we obtain results in exponential models that also allow for non-location 
families.
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1 Introduction

Let (X,A,P = {P𝜃 ∶ 𝜃 ∈ Θ ⊂ ℝ}) be a parametric statistical model indexed by a sca-
lar parameter � . We consider the problem of testing the null hypothesis H0 ∶ � = �0 
against the alternative hypothesis H1 ∶ � ≠ �0 at level � , where �0 is a fixed parameter 
value. While the corresponding one-sided testing problems allow for uniformly most 
powerful (UMP) tests under the mild monotone likelihood ratio assumption (see, e.g., 
Sect. 3.4 in Lehmann and Romano (2022) or Sect. 6.1.2 in Shao (2003)), no UMP tests 
do exist for two-sided problems. Classically, the issue is solved by resorting to the unbi-
asedness principle, which consists in restricting to tests that are unbiased at level � , that 
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