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1. Introduction and notation. A compound decision problem (see Section 6 of
Robbins (1951)) consists of a set of # independent statistical decision problems,
each having the basic structure of a so-called component problem. The usual
objective is to find procedures, which may use all n observations for each decision,
whose average risk across problems converges, as n— oo, to the component
problem Bayes risk versus the empiric distribution of the n underlying parameter
values. This latter quantity represents the minimum average risk if one employs a
procedure where the same decision rule, which does not depend on the set of
observations, is applied independently to the individual problems.

One possible solution technique is to use the set of observations to estimate the
empiric distribution of the set of parameter values and then use the Bayes procedure
versus this estimate in each individual problem. For a very simple example, the
estimators developed in Section 2 and Section 3 of this paper, which deal with two
specific uniform distributions, could be used in this way to construct procedures
which meet the previously specified objective for the compound test of simple
hypotheses problem solved by Hannan and Robbins (1955).

Let x = (x;, X5, ***) be a sequence of independent random variables with x;
having distribution function Fj,, henceforth abbreviated to F;, 0;eQfori=1, 2, ---
and Q a subset of the real line. Suppose that this family, indexed by the parameter
0eQ, is dominated by Lebesgue measure u and let f, be the density of F, with
respect to u. Also abbreviate fy, by f;.

Throughout this paper we will occasionally omit the display of the argument of a
function of a real variable. We also adopt the convention that distribution functions
are right continuous. Let F be a distribution function; we will also use the letter F
to denote the corresponding Lebesgue-Stieltjes measure. If 4 is an event, [4] will
be used to denote the indicator function of A.

Let F = X 7=, F;, i.e. F is the product measure on the space of x’s corresponding
to a particular 0, @ denoting a parameter sequence: (6,, 0,, ‘). Let G, be the
empiric distribution function of the first » parameters: 6,, 6,, *--, 6,. We now
define the following functions:

(1.1 F=IF0dGn(0)=n—lZin=lFi;
(1.2 f=1fdG @) =n""YI_f;
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