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Let x = (x1, . . . , xn) be a sample from a distribution Pθ, θ = (θ1, θ2),
where θ1 ∈ R is a location parameter and θ2 > 0 is a scale parameter. To
estimate θ, strong two-dimensional confidence regions of given confidence
level α ∈ (0, 1) are considered. The quality of a Borel confidence set B(x) is
characterized by the risk function defined as R(θ,B) = Eθλ2(B(x)), where
λ2(B(x)) is the Lebesgue measure of B(x). Among confidence regions we
distinguish those having the minimal risk and call them optimal. The method
for construction of an optimal confidence region is based on using a pivot. To
construct a pivot, two statistics t1 and t2 for given k ¬ n are taken: t1(x) =∑k
i=1 aixmi:n, t2(x) =

∑k
i=1 bixmi:n, where 1 ¬ m1 < m2 < . . . < mk ¬ n.

The case k = 2 was considered in [2]. If k > 2, then the problem of choosing
{ai, bi} is appeared. Here given {mi} the coefficients {ai, bi} are taken in
such a way that t1 and t2 are the asymptotically best linear estimators of
θ1 and θ2, respectively.

The main goal of the paper is to make the best choice of order statistics,
that is the best choice of {mi}, to minimize the risk function, as n → ∞,
under the assumptions that mi/n → pi, i = 1, . . . , k, 0 ¬ p1 < p2 < . . . <
pk ¬ 1. It turns out that such a problem is quite close to that considered
in e.g. [1], Section 10.4. In the paper the problem of choice the value of k
is also discussed. Several examples of location-scale families of distributions
are presented.
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