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The talk will be on statistical modelling for problems involving functional data.
Functional data are elements of infinite dimensional spaces, and their statistical
analysis has been popularized in the last twenty years (mainly with Ramsay-
Silverman’s books, [9]), leading to a new field of Statistics called Functional Data
Analysis (FDA) which received high attention in the statistical community in
the last twenty years (see eg [1], [3], [8] for a sample of recent bibliographically
oriented works in FDA).

The first aim of the talk is to discuss how the infinite dimensionality of the
problems is source of various difficulties relying to various areas of Mathematics:

i) Analytic issues: lack for reference measure as could be Lebesgue one in
finite dimensional spaces (see eg [2]);

ii) Probabilistic issues: the lack of reference measure leads to the lack of
density function (see eg [4], [5], ... );

iii) Statistical issues: the sparsity of data in high/infinite dimensional space
may cause troubles when constructing flexible/non-parametric models ([6]).

The second attempt of the talk is to show, on the simple statistical situation of
regression problems, how some dimensionality reduction models based on func-
tional semi-parametric ideas can be succcesfully constructed to overpass the
three points raised before. More precisely the talk will be oriented towards the
so-called Single Functional Index Modelling (see [7] and references therein.)

The talk will be structured in two parts:

i) The first part, linked with the statements of the main issues of the problem,
can be accessible to any mathematical audience not necessarily familiar with
Statistics;

ii) The second part, linked with the construction of semiparametric models,
will be more in direction of specialists in Statistics. This part will be mainly
methodological, and the interest of the functional semiparametric approach will
be highlighted by means of a few basic asymptotic results and by means of the
treatment of some benchmark functional dataset coming from chemiometrics
sciences.
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