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Abstract In the paper of Akahira (Ann Inst Statist Math 48:349–364, 1996), it was
shown that the second order asymptotic loss of information in reducing to a statistic
consisting of extreme values and an asymptotically ancillary statistic vanished for a
family of non-regular distributions whose densities have the same values and the sum
of differential coefficients at the endpoints of the bounded support is equal to zero. In
this paper, the result can be shown to be extended to the case of a family of non-regular
distributions without the above restriction.
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1 Introduction

Under regularity conditions, the amounts of information like Fisher, Kullback–Leibler
etc are useful in statistical estimation. But, in the non-regular case when the regular-
ity conditions do not hold, such informations do not necessarily work well. In the
previous paper of Akahira (1996), the amount of information extended to as Rényi
measure is introduced and the second order asymptotic loss of information associated
with a statistic is defined. Further, it is shown that the second order asymptotic loss of
information of a statistic consisting of extreme values and an asymptotically ancillary
statistic vanishes for a family of non-regular distributions whose densities have the
same values and the sum of differential coefficients at the endpoints of the bounded
support is equal to zero. In a non-regular location shift family, the limiting behavior
of relative Rényi entropy is discussed by Hayashi (2000, 2010). On the other hand,
in non-regular cases, the asymptotic most accuracy of estimators with the asymptotic
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