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1. Introduction. The regression model which will underlie the discussion in
this paper is as follows: An observation taken at a point ¢ in the closed, bounded
interval [a, b] has the form

(1.1) Y(t) = 25 Bfi(t) + X(b)

where f1, - - -, fr are given regression functions; 8; , - - - , 8; are unknown param-
eters; and the error, X (¢), is a random variable with EX (¢) = Oand EX*(t) < .
The model is not quite specified yet since, if more than one observation is taken,
say at {; and ¢, with both 4 and ¢, in [a, b], we must say something about the joint
behavior of the random variables X (4) and X (). Additionally, something
should be said about the possibility of “repeating’ an observation, i.e., whether
two or more observations may be taken at the same ¢.

The most thoroughly discussed model has been the one which assumes un-
correlated errors with constant variance and repeatable observations. In this
case, if n observations are taken at m distinct points ¢, , - - - , ¢, with u; observa-
tions taken at ¢;, ur + --- 4+ p. = n, the questions of best linear unbiased
estimation of 81, -+, B, or of some set of linear combinations of the g8.’s,
have answers which have been known for some time. In recent years, the cor-
responding design problems, involving optimum choice of the ¢;’s and u.’s, have
received extensive attention, notably in the papers of Kiefer and Wolfowitz
[14] and [15], and Kiefer [10], [11], [12] and [13]. In this paper, we are concerned
with such an n observation design problem when the error process has a smooth
correlation structure and observations are not repeatable. Our perspective is
most easily understood by viewing the error process X as a time series and the
experimenter as sampling in time. In this stochastic process context, where an
infinite observation set is considered feasible, linear estimation of the g.’s
is well understood, due especially to the efforts of Grenander [3], Hijek [4],
[5] and [6], and Parzen [17], [18] and [19] (this theory subsumes, of course, the
standard estimates for finite observation sets). Within this framework, the design
problem can be looked at also from a regret point of view, comparing n-observa-
tion designs with observation over all of [0, 1]; this is of interest since the es-
timators based on interval observation are frequently unknown or, if known,
may be difficult to compute; the estimators based on n observations require
the inversion of an n X n matrix and this may be more feasible. The best es-
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