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Abstract We apply non-regular extensions of the large deviation theory to non-regu-
lar location shift families. Our calculation contains the location shift families generated
by Beta distribution, Weibull distribution, and Gamma distribution. We point out the
optimal estimator depends on the choice of our criterion in the non-regular case. The
limits of relative Rényi entropies play an important role in our derivation.
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1 Introduction

In statistics, we often treat Beta distribution, Weibull distribution, and Gamma distri-
bution. However, these distributions have a limited support. That is, if we consider the
location shift family generated by Beta distribution, Weibull distribution, or Gamma
distribution, the support depends on the location. In the conventional estimation
theory, we assume that the support does not depend on the true parameter and evaluate
the accuracy of the asymptotically best estimator based on Fisher information. When
the location shift family is generated by a probability density function with a limited
support, Fisher information cannot be defined in general. So, we cannot apply the
conventional estimation theory. However, the fact that the support depends on the true
parameter gives an advantage for increasing the accuracy of our estimator. Therefore,
we can expect to overcome the accuracy of the estimator in the conventional case.
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