AN INFORMA

TION-THEORETIC FRAMEWORK FOR ROBUSTNESS

STEPHAN MORGENTHALER

1

AND CLIFFORD HURVICH

2

1

Swiss F e der al Institute of Te chnolo gy, EPFL-DMA, 1015 Lausanne, Switzerland

2

New Y ork University, 735 Tisch Hal l, Washington Sq., New Y ork, NY 10003, U.S.A.

(Received December 27, 1988; revised July 13, 1989)

Abstract. This is a pap er ab out the foundation of robust inference. As a

sp eci�c example, we consider semiparametric lo cation mo dels that involve a

shap e parameter. W e argue that robust metho ds result via the selection of a

representative shap e from a set of allow able shap es. T o p erform this selection,

we need a measure of disparity b etween the true shap e and the shap e to b e

used in the inference. Given such a disparity

, we prop ose to solve a certain

minimax problem. The pap er discusses in detail the use of the Kullback-Leibler

divergence for the selection of shap es. The resulting estimators are shown to

have redescending in uence functions when the set of allowable shap es contains

heavy-tailed members. The pap er closes with a brief discussion of the next

logical step, namely the representation of a set of shap es by a pair of selected

shap es.

Key words and phrases: Robustness, distributional shap es, Kullback-Leibler

divergence.