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LARGE-SAMPLE INFERENCE FOR NONPARAMETRIC
REGRESSION WITH DEPENDENT ERRORS!

By P. M. ROBINSON

London School of Economics

A central limit theorem is given for certain weighted partial sums of a
covariance stationary process, assuming it is linear in martingale differ-
ences, but without any restriction on its spectrum. We apply the result to
kernel nonparametric fixed-design regression, giving a single central limit
theorem which indicates how error spectral behavior at only zero fre-
quency influences the asymptotic distribution and covers long-range,
short-range and negative dependence. We show how the regression esti-
mates can be Studentized in the absence of previous knowledge of which
form of dependence pertains, and show also that a simpler Studentization
is possible when long-range dependence can be taken for granted.

1. Introduction. This paper justifies approximate normal inference on
fixed design nonparametric regression in the presence of dependent observa-
tions. The dependence structures covered are unusually diverse, because the
stationary errors can exhibit dependence of short-range, long-range, or nega-
tive type. Also, unusually for the time series regression literature, we give a
single central limit theorem which simultaneously covers all three cases. The
limiting covariance structure of the estimates depends on the nature of the
dependence through only a self-similarity parameter, as well as a scale factor,
and we indicate how to validly Studentize the regression estimates by
estimating these parameters, without prejudging whether there is short-
range, long-range, or negative dependence. The Studentization is based on
residuals from the regression model, but we also show that when long-range
dependence can be taken for granted, the raw data can be used for this
purpose. The paper clarifies the feature of serial correlation which is really
relevant, namely the behavior of the spectral density at only zero frequency.
In fact, the same point applies in other problems, to Gasser—Miiller regres-
sion estimates as well as the kernel ones we study, to certain wavelet
regression problems, and to versions of parametric regression; Lemmas 1 and
2 below can be checked to provide analogous central limit theorems in these
problems.
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