LARGE DEVIA

TION AND OTHER RESUL

TS FOR MINIMUM

CONTRAST ESTIMA

TORS

JENS LEDET JENSEN

1

AND ANDREW T. A. WOOD

2

1

Department of Theor etic al Statistics, Institute of Mathematics, Aarhus University,

DK-8000 Aarhus C, Denmark

2

School of Mathematical Sciences, University of Bath, Bath BA2 7AY, U.K.

(Received January 17, 1997; revised Octob er 21, 1997)

Abstract. A number of authors have b een concerned with constructing large

deviation approximations to densities and probabilities asso ciated with mini-

mum contrast estimators (equivalently

, M -estimators) using a tilting approach

due to Field. These developments are an interesting and imp ortant extension

of saddlep oint-type metho dology

. However, in the case of a multiv ariate pa-

rameter, the theoretical picture has remained incomplete in certain resp ects, as

explained b elow. In this pap er we present results which provide rigorous justi-

�cation of the tilting argument, using conditions which it is feasible to check.

These results include a new formulation and pro of of Skovgaard’s theorem for

the intensity of minimum contrast estimators, but under conditions which are

typically straigtforward to check in practice. Our most detailed application is

to multiv ariate lo cation-scatter mo dels.

Key words and phrases : Elliptical distribution, exp onentially small, intensit y ,

lo cation-scatter mo del, M -estimator.