
Ann Inst Stat Math (2016) 68:181–208
DOI 10.1007/s10463-014-0488-3

Estimation and inference in functional single-index
models

Shujie Ma

Received: 10 February 2014 / Revised: 31 July 2014 / Published online: 1 October 2014
© The Institute of Statistical Mathematics, Tokyo 2014

Abstract We propose a functional single-index model (FSiM) to study the link
between a scalar response variable and multiple functional predictors, in which the
mean of the response is related to the linear predictors via an unknown link function.
The FSiM serves as a good tool for dimension reduction in regression with multi-
ple predictors and it is more flexible than functional linear models. Assuming that the
functional predictors are observed at discrete points, we use B-spline basis functions to
estimate the slope functions and the link function based on the least-squares criterion,
and propose an iterative estimating procedure. Moreover, we provide uniform conver-
gence rates of the proposed spline estimators in the FSiM, and construct asymptotic
simultaneous confidence bands for the slope functions for inference. Our proposed
method is illustrated by simulation studies and by an analysis of a diffusion tensor
imaging data application.
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1 Introduction

In the literature of functional data analysis, functional linear models have been applied
frequently to study the relationship between a scalar response and a functional predictor
as given in Cardot et al. (2003), Ramsay and Silverman (2005), Yao et al. (2005), Cai
and Hall (2006), Hall and Horowitz (2007), Li and Hsing (2007), among others. Let
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