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FOR 

Abstract. We consider the estimation problem of a location parameter 0 
on a sample of size n from a two-sided Weibull type densityf(x - 0) = 
C(a) exp ( - I x - O I  °) for - ~ < x < o o ,  - o o < 0 < o o  and 1 < a < 3 / 2 ,  
where C(a) = a~ {2F(I / a)}. Then the bound for the distribution of asymp- 
totically median unbiased estimators is obtained up to the 2a-th order, 
i.e., the order n t2~-11/2. The asymptotic distribution of a maximum 
likelihood estimator (MLE) is also calculated up to the 2a-th order. It is 
shown that the MLE is not 2a-th order asymptotically efficient. The 
amount of the loss of asymptotic information of the MLE is given. 

Key words and phrases: 2a-th order asymptotically median unbiased 
estimator, 2a-th order asymptotic distribution, 2a-th order asymptotic 
efficiency, Edgeworth expansion, maximum likelihood estimator. 

1. Introduction 

Higher  o rde r  a symp to t i c s  have been s tudied  by P fanzag l  and 
Wefelmeyer (1978, 1985), Ghosh et al. (1980) and Akahira and Takeuchi 
(1981), Akahira  (1986), Akahira et al. (1988), among others, under suitable 
regularity conditions. 

In non-regular cases when the regularity conditions do not necessarily 
hold, higher order asymptotics were discussed by Akahira and Takeuchi 
(1981), Akahira (1987, 1988a, 1988b), Pfanzagl and Wefelmeyer (1985), 
Sugiura and Naing (1987) and others. 

In this paper we consider the estimation problem of a location 
parameter  0 on a sample of  size n from a two-sided Weibull type density 
f ( x -  0 ) =  C(a) e x p ( -  Ix-01 °) for - ~ < x < o %  - o o < 0 < ~  and 1 < 
a < 3 / 2 ,  where C(a)=a/{2F(1 /a)} .  It is noted that there is a Fisher 
information amount  and a first order derivative o f f ( x )  at x -- 0, but there 
is no second order one o f f ( x )  at x = 0. It is also seen in Akahira (1975) 
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