
Annals of the Institute of Statistical Mathematics (2020) 72:1479–1500
https://doi.org/10.1007/s10463-019-00733-3

The reproducing kernel Hilbert space approach in
nonparametric regression problems with correlated
observations

D. Benelmadani1 · K. Benhenni1 · S. Louhichi1

Received: 28 February 2019 / Revised: 31 July 2019 / Published online: 1 October 2019
© The Institute of Statistical Mathematics, Tokyo 2019

Abstract
In this paper,we investigate the problemof estimating the regression function inmodels
with correlated observations. The data are obtained from several experimental units,
each of them forms a time series. Using the properties of the reproducing kernel Hilbert
spaces, we construct a new estimator based on the inverse of the autocovariance matrix
of the observations. We give the asymptotic expressions of its bias and its variance.
In addition, we give a theoretical comparison between this new estimator and the
popular one proposed by Gasser and Müller, we show that the proposed estimator
has an asymptotically smaller variance than the classical one. Finally, we conduct a
simulation study to investigate the performance and the robustness of the proposed
estimator and to compare it to the Gasser and Müller’s estimator in a finite sample set.
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1 Introduction

One of the situations that statisticians encounter in their studies is the estimation
of a whole function based on partial observations of this function. For instance, in
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