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Abstract:   
Functional Data Analysis (FDA) refers to the case where the observation units are the whole curves (also called 
trajectories or sample paths). The data set then consists of a collection of trajectories, modeled by a same stochastic 
process defined over some domain. Dependent functional data arise in fields such as environment, energy,  biology or 
finance. They are often collected sequentially at (ir)regular domain points and exhibit a serial dependence. Functional 
time series (FTS) analysis aims to understand the serial dependence between curves and their dynamics over time. 
FTS analysis, and more generally FDA, depend critically on the regularity of the observed curves or surfaces. Estimating 
this regularity is a difficult problem in nonparametric statistics. In FDA, however, it is much easier due to the replication 
nature of the data. After introducing the concept of local regularity for functional data, we provide user-friendly 
nonparametric methods for investigating it, for which we derive non-asymptotic concentration results. The results are 
obtained under weak dependence conditions between the curves. Usual FTS models (functional autoregressive, 
functional ARCH, etc) satisfy our conditions. As an application of the local regularity estimation, we propose adaptive 
estimators for the mean and autocovariance functions, and construct adaptive predictions for FTS. Extensive simulation 
experiments illustrate the performance of our estimators. 
The talk is based on joint work with M. Vimond and H. Maissoro. 
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