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Abstract. We consider a family of models that arise in connection with sharp
change in hazard rate corresponding to high initial hazard rate dropping to a
more stahle or slowly changing rate at an unknown change-point 8. Although
the Bayes estimates are well behaved and are asymptotically efficient, it is dif-
ficult to compute them as the posterior distributions are generally very compli-
cated. We obtain a simple first order asymptotic approximation to the posterior
distribution of 8. The accuracy of the approximation is judged through simu-
lation. The approximation performs quite well. Our method is also applied to
anhalyze a real data set.
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1. Introduction

We consider a change-point model {f(z;8) : > 0} for life-time data where
the density f(x;8) is decreasing in z for every @ and is continuous everywhere
except at = § where the form of the density changes. The parameter # is called
the change-point for such a model. Such models are of significant importance in
reliability theory. For equipments with high infant mortality rate up to a change-
point 8, it is often customary to “burn in” equipments up to & or an estimated
value of 8 and only sell survivors. Such models have been considered by Nguyen
et al. (1984), Basu et al. (1988), Ghosh and Joshi (1992) and Ghosh et al. (1993,
1996). For a different application to leukemia patients, see Matthews and Farewell
(1082) and Achcar and Bolfarine {1989). An important example of such a model
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1s given by the density

T 0<z<B,
bexp[—(a - b)fle™™, B <z < o0,

(1.1) £(:6) — {

0 < b < a < oo. More generally, we can consider

M(z + p)* e, 0<z <,
X(0)(z + ) e, 0 < <o,

(12) i) = {

where A; ! = Jo (z + p)*~te~*"dz and

f(x+ ) lem®dy

Aa(8) = A
2() 1f0m(m+u)a—1e‘bxd:z:’

here a, b, & and p are fixed positive constants satisfying 0 < b < a < o0, ¢ >
(¢~ 1/bif 1 <a<ooand > 0if 0 < o < 1. The condition on ;i is imposed
here 30 as to make the density decreasing and bounded (in z)} as required for the
application of our results.

The class of densities described above does not gatisfy the “usual regularity
conditions”. In fact, # is a point of discontinuity. This kind of nonregular cases
were first studied by Chernoff and Rubin (1956). Ibragimov and Has’minskii (1981)
(henceforth abbreviated as IH) studicd a wide varicty of nonregular cases (that
covers the change-point models also, if the change-point parameter is bounded)
and obtained asymptotic properties of the maximum likelihood estimate (MLE}
and the Bayes estimates. It follows that the MLE and the Dayes estimates are
consistent and converge at a rate n~!. Further, the Bayes estimates are asymptot-
ically more efficient than the MLE. Also, by Proposition 1 of Ghosal et al. {1995)
and in view of the results of Chapter V of TH, the posterior is consistent with
probability one and concentrates in O(n™!)-neighbourhoods of the true parame-
ter with probability tending to one for priors which are positive and continuous.
However, the form of the actnal posterior distribution may be awkward which
prevents one from various Bayesian computations. If the posterior distribution
(of a suitably centered and normalized parameter) approaches a simple form, as
the sample size increases Indefinitely, one can easily execute approximate (up to
the first order) Bayesian computations based on the limiting form. Unfortunately,
as typical in most of the nonregular cases, Theorem 2.4 of Ghosh et al. (1994)
implies that the posterior distribution in the change-point problem does not ap-
proach a limit (details are shown in pp. 32-35 of Ghosal (1994)). In this paper,
we first find a useful approximation to the posterior distribution which depends
on the sample size, assuming € is the only unknown parameter. In presence of
additional parameters (for example, if a and & in (1.1) are unknown), a similar
approximation to the marginal posterior of # is also obtained. This is established
by using an approximation similar to (2.8) below for the corresponding likelihood
ratio process Z,(-) obtained in Ghosal and Samanta (1995). Also, this suggests an
approximation of the form (2.11) to the joint posterior of all the parameters. Ta






















































