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Abstract

We define a class of multivariate tolerance regions which turn out to be more resistant than the
classical ones to outliers. More precisely, let tn = tn (x1, . . . ,xn) and Vn = Vn (x1, . . . ,xn) be
robust location and scatter estimates. Define the region

R(x1, . . . ,xn) =
{
y : (y − tn)′V−1

n (y − tn) ≤ K
}

, (1)

where the constant K is choosen such that

pn (µ,Σ) = Pn,θ [Pθ (x ∈ R(x1, . . . ,xn)|x1, . . . ,xn) ≥ q] ≥ δ ∀ θ = (µ,Σ) ,

with x ∼ Nd (µ,Σ) and xi ∼ Nd (µ,Σ), 1 ≤ i ≤ n, independent, Pn,θ the distribution of (tn,Vn)
and Pθ that of x. We will then say that R is a robust tolerance region.

The tolerance factors are evaluated using a simulation study under the central model and the
sensitivity to deviations of the normal distribution for moderate samples is studied through a
Monte Carlo study.

The coverage probability (Pc), for a given confidence level δ fixed, a fixed theoretical coverage
q, and a tolerance factor K, i.e,

Pc (G,F ) = PF

(
(x−T (G))′V (G)−1 (x−T (G)) ≤ K

)
with x ∼ F

=
∫

IR(G) (x) dF (x)

where

• R(G) = {x : (x−T (G))′V (G)−1 (x−T (G)) ≤ K}
• T (G) is the location functional at the distribution G,

• V (G) is the scatter functional at G and

• K is the tolerance factor, which is assumed to be fixed.

The influence function of the coverage probability is derived and allows to compare the sensi-
tivity of different proposals to anomalous data.
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