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Under a class of elliptically contoured distributions, the likelihood ratio

criterion (LRC) for detecting multiple outliers is established in this paper. It is

shown that the LRC has the same form as in the normal case. Furthermore, the

unbiasedness of the LRC is derived.

1. Introduction. Suppose that cci,£c2, ,xn is a random sample

from some p-dimensional distribution F p ( μ , Σ ) , where μ and Σ > 0 are the

mean vector and the covariance matrix, respectively, and both are unknown.

We are often required to detect whether there are outliers in the sample and

which sample points are outliers. This can be reduced to a testing hypothesis

problem as follows. If we choose the null model in which there are no outliers

in the sample

H:xi~Fp(μ,Έ) i = l,2, .-n, (1.1)

then a possible alternative model which may account for multiple outliers is

the multivariate model with mean slippage

K: Xi~Fp(μ,Έ) (i # I)

Xi~Fp(μ + ai,Έ) (ί E /)

where / = {11,12,-" , ύ } is an index subset of {1,2, ,rc} with a fixed

positive integer k and α ^ , ,α^fc are unknown mean slippage parameters.

For hypotheses (1.1) and (1.2), Siotaui (1959) and Wilks (1963) discussed

the likelihood ratio criterion under the multivariate normal distribution Fp =

Np. In this paper, we extend their results to a class of elliptically contoured

distributions. The null distribution of the likelihood ratio testing statistic for

detecting the multiple outliers is shown to be a Wilk's distribution, which has

the same distribution as in the normal case. Furthermore, the unbiasedness

of the likelihood ratio test is derived. Under the assumption of an elliptically

contoured distribution, Sinha (1984) provided a locally best invariant test for

outliers based on multivariate sample kurtosis, which is useful for identifying
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