DA T A SPHERING: SOME PROPERTIES AND APPLICA

TIONS

JIAN ZHANG

Institute of Systems Science, Ac ademia Sinica, Beijing 100080, China

(Received September 30, 1996; revised May 15, 1997)

Abstract. Centring-then-sphering is a very imp ortant pretreatment in data

analysis. The purp ose of this pap er is to study the asymptotic b ehavior of

the sphering matrix based on the square ro ot decomp osition (SRD for short)

and its applications. A su�cient condition is given under which SRD has

nondegenerate asymptotic distribution. As examples, some commonly used

and a�ne equivariant estimates of the disp ersion matrix are shown to satisfy

this condition. The case when the p opulation disp ersion matrix varies is also

treated. Applications to pro jection pursuit (PP) are presented. It is shown

that for elliptically symmetric distributions the PP index after centring-then-

sphering is indep endent of the underlying p opulation lo cation and disp ersion.

Key words and phrases : Sphering, disp ersion matrix, inv ariance, asymptotics,

pro jection pursuit.