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Abstract
In this paper, we consider the optimal design problem for extrapolation and estimation
of the slope at a given point, say z, in a polynomial regression with no intercept. We
provide explicit solutions of these problems in many cases and characterize those
values of z, where this is not possible.
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1 Introduction

Consider the common linear regression model

Yi = θ� f (xi ) + εi , i = 1, . . . , N , (1)

where ε1, . . . , εN denote uncorrelated random variables with E[εi ] = 0; Var(εi ) =
σ 2 > 0 (i = 1, . . . , N ), θ ∈ R

d is an vector of unknown parameters, f (x) =
( f1(x), . . . , fd(x))� is the vector of regression functions and x varies in the design
space X ⊂ R. Optimal design problems in the case, where the regression functions
are polynomials, i.e., fi (x) = xki , have been studied intensively in the literature and
numerous elegant solutions are available describing the optimal designs in a closed
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