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REGRESSION

By Nancy E. HECKMAN'! AND MicHAEL WOODROOFE 2

University of British Columbia and University of Michigan

One observes n data points, (t;, Y;), with the mean of Y;, conditional

3

on the regression function f, equal to f(t;). The prior distribution of the
vector f = (f(t,),..., f(t,)) is unknown, but lies in a known class Q. An
estimator, f, of f is found which minimizes the maximum E|/f — f||%. The
maximum is taken over all priors in ) and the minimum is taken over
linear estimators of f. Asymptotic properties of the estimator are studied in
the case that t; is one-dimensional and Q is the set of priors for which f is
smooth.

1. Introduction. Suppose that one observes n data points (t;,Y;) in
order to estimate f = (f(t,),..., f(t,)), with f the regression function E(Y|f).
In standard estimation procedures, one assumes a specific form of the function
f, typically depending upon a few (much less than n) parameters. A Bayesian
analysis involves the choice of a loss function and a prior distribution on the
parameters. However, the assumption of a particular form of f may be
arbitrary, and thus the specification of a particular prior will be suspect.

The approach to the estimation problem developed here is to treat the
components of the vector f as the unknown parameters and to choose an
estimator that performs well over a large class of priors on f. Specifically, one
assumes that

(1) Y, =f(t;) + ¢

with t; nonrandom and in %™, the ¢,’s uncorrelated, mean zero, variance o2
and the f(t;)’s and ¢;’s uncorrelated. The estimator f = CY derived below is a
minimax linear estimate; that is, f minimizes (over linear estimators) the
maximum of E||f — £]|>. The expectation is taken with respect to both the
conditional distribution of Y given f and the prior distribution of f. The
maximum is taken over (), a class of priors that suitably reflects one’s beliefs
about f. Since the criterion is mean squared error, one may define Q by
placing restrictions on the mean and covariance of f. )

For () satisfying certain conditions, we find an explicit form for f gnd study
its frequentist and Bayesian asymptotic properties. Computation of f involves
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