ON THE DISPERSION OF MUL TIV ARIA

TE MEDIAN

ARUP BOSE AND PROBAL CHAUDHURI

Division of Theor etical Statistics and Mathematics, Indian Statistical Institute,

203 B. T. Ro ad, Calcutta 700035, India

(Received November 28, 1991; revised August 18, 1992)

Abstract. The estimation of the asymptotic variance of sample median based

on a random sample of univariate observ ations has b een extensively studied in

the literature. The app earance of a \lo cal ob ject" like the density function

of the observations in this asymptotic variance makes its estimation a di�cult

task, and there are several complex technical problems asso ciated with it. This

pap er explores the problem of estimating the disp ersion matrix of the multiv ari-

ate L

1 median. Though it is absolutely against common intuition, this problem

turns out to b e technically much simpler. W e exhibit a simple estimate for the

large sample disp ersion matrix of the multiv ariate L

1 median with excellent

asymptotic prop erties, and to construct this estimate, we do not use any of

the computationally intensive resampling techniques (e.g. the generalized jack-

knife, the b o otstrap, etc. that have b een used and thoroughly investigated by

leading statisticians in their attempts to estimate the asymptotic variance of

univariate median). However surprising may it sound, our analysis exp oses

that most of the technical complicacies asso ciated with the estimation of the

sampling variation in the median are only characteristics of univariate data,

and they disapp ear as so on as we enter into the realm of multiv ariate analysis.

Key words and phrases : Asymptotic disp ersion matrix, consistent estimate,

generalized variance, L

1 median, multiv ariate Ho dges-Lehmann estimate, n

1=2

-

consistent estimation, rate of convergence.