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Abstract. In this paper we propose a Bayesian approach for the estima- 
tion of a potency curve which is assumed to be nondecreasing and 
concave or convex. This is done by assigning the Dirichlet as a prior 
distribution for transformations of some unknown parameters. We moti- 
vate our choice of the prior and investigate several aspects of the 
problem, including the numerical implementation of the suggested scheme. 
An approach for estimating the quantiles is also given. By casting the 
problem in a more general context, we argue that distributions which are 
IHR or IHRA can also be estimated via the suggested procedure. A 
problem from a government laboratory serves as an example to illustrate 
the use of our procedure in a realistic scenario. 
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1. Introduction and summary 

In this paper we explore aspects of  a problem which commonly  occurs 
in engineering reliability studies and biological life testing experiments. The 
point of view that we adopt  here is Bayesian. 

Suppose that several specimens of  an item of interest are tested at 
distinct stress levels which could be chosen in advance of  experimentation.  
At each stress level, one or more specimens are tested and each specimen is 
observed to either perform or fail to perform its intended function. Failure 
to perform is referred to as a response. The probabilities of response at the 
different stress levels may be different, and we assume that these do not 
decrease with an increase in the stress. Given the outcomes of  such tests, 


