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Abstract
In this paper we propose statistical inference tools for the covariance operators of 
functional time series in the two sample and change point problem. In contrast to 
most of the literature, the focus of our approach is not testing the null hypothesis of 
exact equality of the covariance operators. Instead, we propose to formulate the null 
hypotheses in the form that “the distance between the operators is small”, where we 
measure deviations by the sup-norm. We provide powerful bootstrap tests for these 
type of hypotheses, investigate their asymptotic properties and study their finite 
sample properties by means of a simulation study.
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1 Introduction

The field of functional data analysis has found considerable attention in the statisti-
cal literature as in many applications the observed data points exhibit certain degrees 
of dependence and smoothness and thus may naturally be regarded as discretized 
functions. Introductions to this topic can be found in the monographs of Bosq 
(2000), Ramsay and Silverman (2005), Ferraty and Vieu (2010), Horváth and Koko-
szka (2012) and Hsing and Eubank (2015), among others. Interest may, for example, 
be in comparing characteristic parameters of the random functions from two differ-
ent samples (two sample problem) or in investigating whether a certain parameter 
of a functional time series remains stable over time (change point problem). In most 
cases, the considered parameters (such as the mean) are functions themselves, which 

 * Holger Dette 
 holger.dette@rub.de

 Kevin Kokot 
 kevin.kokot@rub.de

1 Fakultät für Mathematik, Ruhr-Universität Bochum, 44780 Bochum, Germany

http://crossmark.crossref.org/dialog/?doi=10.1007/s10463-021-00795-2&domain=pdf
洋
長方形


	Detecting relevant differences in the covariance operators of functional time series: a sup-norm approach
	Abstract
	1 Introduction
	1.1 Related literature

	2 C(T)-valued random variables
	3 The two-sample problem
	3.1 Classical hypotheses
	3.2 Relevant hypotheses

	4 Detecting changes in the covariance operator
	4.1 Classical hypotheses
	4.2 Relevant hypotheses

	5 Finite sample properties
	5.1 Simulation study
	5.1.1 Two sample problem
	5.1.2 Change point problem

	5.2 Data example

	Acknowledgements 
	References




