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Estimation of Scale Parameter in a
Subfamily of Exponential Family with
Weighted Balanced Loss Function

A. Parsian® and M. Jafari Jozani

Extended Abstract. Suppose Xi,...,X,, is a random sample of size n from
a distribution with pdf %f(%), where f is known and 7 is an unknown positive
scale parameter. Then the joint density is denoted by

F) =1, (). 1)

T T

In many cases the model (1) reduces to (see Parsian amd Nematollahi, 1994)

fo(x) = e(x,m)0~™ exp {—?}, (2)
where ¢(x,n) is a function of x and n,f = 7" for some r,v is a function of n
and T(X) = >, T(X;) is a complete sufficient statistic for # with I'(nv, )-
distribution.

Examples of such models are: T'(a, 3) with « known and 6 = 3; E(0, )
with 8 = 3; N(0,0?) with § = o2.

This paper considers estimation of 8 and studies admissibility and inadmis-
sibility of the obtained estimators in a subfamily of exponential family under
a Weighted Balanced Loss Function (WBLF).

The BLF is defined as

n

Lu(0,6) = =3 (T(X) = 0)* + (1 -w)(@ - )%, (3)

=1

where 0 < w < 1 and 0 is an estimate of . The BLF, introduced by Zellner
(1994), is formulated to reflect two criteria, namely goodness of fit and precision
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of estimation. Rodrigues and Zellner (1994) considered the estimation problem
of the exponential mean time to failure under a WBLF. The WBLF may be
defined as follows

Lws(8.6) = Zq(6) Y (T(X) =) + 1 =w)g®)E -0  (4)
i=1
where ¢(#) is a suitably chosen positive function of 6.

Under the BLF (3), Chung and Kim (1997) showed that the usual estimator
X is admissible when p < 2 and it is inadmissible for p > 3, where X =
(X1,-++,X,)". They also, showed that X is minimax. Sanjari Farsipour and
Asgharzadeh (2003) obtained the Bayes estimator of the mean vector # and
the covariance matrix ¥. They also discussed the admissibility of ¢X + d
for the mean vector. Under BLF (3) and WBLF (4), Chung et. al. (1998),
Sanjari Farsipour and Asgharzadeh (2003, 2004) discussed the admissibility and
inadmissibility of estimators of the form aX + b when the probability model
is Poisson and Normal respectively. Dey et. al. (1999) studied the notion of
a BLF from the perspective of unifying a variety of results both frequentist
and Bayesian. They showed in broad generality that frequentist and Bayesian
results for BLF follow from and also imply related results for quadratic loss
function reflecting only precision of estimation.

In this paper, we determine the suitable choice of ¢(#) and derive the Bayes
estimators of § = 7" under the loss (4). We characterize the class of inadmissi-
ble and admissible linear estimators of the form AT + B for all possible values
of A and B. Empirical Bayes estimator of # under the loss (4) is obtained
and classified as an admissible estimator. Bayes estimation of @ is considered
using noninformative and informative hierarchical models and it is shown that
the Bayes estimator of # under the WBLF (4) using suitable noninformative
hierachical model is minimax and admissible.
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