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Research profile

A substantial part of my research focuses on nonparametric statistics and functional data analysis. The scientific approach incorporates the development of new methods, a study of resulting
theoretical properties, and real data analysis. Important applications in economics are the study of the development of income distributions, Engel curves, and implied volatility surfaces over
time or under different conditions. Biomedical applications include the analysis of human growth curves or gene expression data. Major recent contributions to this area are given in [1], [10]
and [9]. A second line of my research aims at quantifying individual heterogeneity in economic
panel data. In [6] it has been shown that nonparametric smoothing procedures may serve as a
tool to improve efficiency of estimation of unknown factors in factor models. A third line of research considers the econometric analysis of production efficiencies based on frontier models.
In a number of papers (e.g. [2], [3], [4] and [7]) we have developed a non-standard, general
methodolgy for statistical inference of DEA and FDH estimators.
In the coming years I plan to study some important open problems in functional data analysis.
New techniques have to be developed for the analysis of dependent data and, in particular, for
time series of functions, which are important for analyzing financial data. Conventional methods
for smooth functions have to be adapted in the context of non-smooth economic processes.
A major challenge is to overcome the limitations of standard Hilbert space analysis. Some important applications lead to samples of density functions which lie a nonlinear subspace of L2 .
Experiments in biomedicine frequently yield functional data possessing a common structure in
terms of typical successions of peaks and valleys. The challenge then consists in identifying
low-dimensional, nonlinear manifolds characterizing the data.
Crucial theoretical and methodological questions will have to be resolved. In the context of panel data I plan to consider problems of time varying and individually heterogeneous regression
coefficients.
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• Annals of Statistics (2008 - 2012)
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Research Area H My major focus has been the development of statistical/econometrical methods for dealing with heterogeneous populations and corresponding aggregation problems.
In [5], we analyze budget elasticities of demand. It is shown that there are significant differences between properly defined aggregate elasticities and mean individual elasticities on the
micro level. A rigorous microeconomic theory is developed and the empirical analysis is based
on nonparametric statistical methods. When dealing with heterogeneous populations, a major
task is to model the time evolutions of the distributions of important characteristics, or of their
corresponding density and regression functions. In the last decades functional data analysis
has been a very active field of international statistical research. The aim is to develop methods
for analyzing data representing samples or time series of related functions. In [6], we combine econometric factor models and methods of functional data analysis in order to analyze
heterogeneity in time trends. Functional regression problems are studied [10], while in [11], we
present a new approach to the so-called registration problem. Functional principal components
analysis is used in [9] to analyze implied volatility surfaces of European options.
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Selected PhD students
Florence Nicole (2002): “Registration and Functional Data Analysis”,
now Associate Professor, École Nationale de l’Aviation Civile, Toulouse, France
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