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Local linear regression for functional data
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Abstract We study a non-linear regression model with functional data as inputs and
scalar response. We propose a pointwise estimate of the regression function that maps
a Hilbert space onto the real line by a local linear method and derive its asymptotic
mean square error. Computations involve a linear inverse problem as well as a repre-
sentation of the small ball probability of the data and are based on recent advances in
this area.
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1 Introduction

1.1 The data and the model

In probability theory, random functions have been for quite a long time under the lights.
The tremendous advances in computer science and the opportunity to deal with data
collected at a high frequency make it now possible for statisticians to study models
for high-dimensional data. As a consequence, many of them focused their attention on
models for functional data, i.e., models that are suited for curves, for instance, spectral
curves, growth curves, or interest rate curves...

Even if seminal articles on functional data analysis date back to more than 20 years
(see Dauxois et al. (1982)), this area is currently going through a deep bustle. The book
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