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Let ξ = (ξ1, ξ2, . . . , ξk) be a k -variate multinomial vector with outcome probabilities
θ = (θ1, . . . , θk) ∈ Θ. We consider the problem of selecting the most probable population
ξi, i. e. the component of ξ associated with the largest-valued parameter θ[k]. We study
the indifference zone approach where a selection procedure has to comply with the lower
constraints on the probability of correct selection P ∗ > 1/k only when θ ∈ ΘΔ = {ϑ ∈
Θ: Δϑ[k−1] < ϑ[k]}, where Δ > 1 defines size of the indifference zone.

Our main aim is to construct a lower estimate for the optimal expected sample size
needed for solving the multinomial selection problem. Similar problems were considered
early for general statistical selection [1] and ranking [2] problems.

Let Sp(P ∗,Δ) be the set of all selection procedures for given P ∗, Δ; νϕ be the
sample size induced by ϕ.

Theorem. The expected sample size of any procedure ϕ ∈ Sp(P ∗,Δ) and θ ∈ ΘΔ
is lower bounded by the value:
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.

One of the natural applications of the obtained lower bounds consists in its use for
estimating efficiency of a selection procedure ϕ. Under the efficiency we consider the ratio
infψ∈Sp(P∗,Δ)Eθνψ/Eθνϕ for θ ∈ ΘΔ. By substituting the lower bound for the numerator
we gain the lower estimate for the efficiency of the ϕ.

Using this approach the efficiency of several selection procedures were investigated
including single-sample procedure by Bechhofer–Elmaghraby–Morse [3] (depending on the
parameters its efficiency varies from 0.1 to 0.5 ) and sequential procedure by Bechhofer–
Goldsman [4] (the efficiency varies from 0.25 to 0.95 ).
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