JOURNAL OF COMBINATORICS, Vol. 25, Nos. 1-4, 207-221 (2000)
INFORMATION & SYSTEM SCIENCES

OPTIMAL PREDICTION WITH A GENERAL LOSS
FUNCTION

B.D. McCULLOUGH

Department of Decision Sciences
Drexel University, Philadelphia, PA 19104

Analytic estimators for asymmetric loss functions are
known only in very special cases, and then only under a
normality assumption. In practical situations, the true loss
function must be crudely approximated. This paper proposes
a bootstrap method for prediction under asymmetric and
nonlinear loss functions that is freed from crude approxima-
tions to true loss functions and the normality assumption.
The estimator proposed herein combines two computation-
ally intensive methods: bootstrapping and nonlinear pro-
gramming. Simulations demonstrate the viability of the
proposed method. An application to interest rate data is
presented.

INTRODUCTION

Prediction is an important forecasting tool, but as Whittle (1983, p. 106) has
noted, “[Plrediction is rarely an end in itself. In most cases the predicted value,
once obtained, is used to initiate or modify a course of action . . . In this larger
context the problem of prediction appears only as incidental, and the central
problem is that of regulation, i.e., of using past values to determine present action
in such a way that the future course of the process is as near as possible to the
desired one.” “Regulation’ is, of course, “prediction under loss”. Forecasters
have long been hampered in the pursuit of the larger goal of regulation due to the
paucity of loss functions for which a suitable predictor is known. The predictor
for a generic loss function cannot, in general, be found because the (conditional)
distribution of the future value usually is unknown, so a predictor cannot be
derived (Granger and Newbold, 1986 p. 121). Hence, forecasters are all but
compelled to rely on quadratic loss with an assumption of normal errors. Two
asymmetric loss functions for which closed-form predictors can be had are the
asymmetric linear loss function (Granger, 1969) and the linear-exponential
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