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Abstract
This short report lists my scientific outputs in 2014. Two main research topics are ad-

dressed: High dimensional statistical learning and Extreme-value analysis.

1 Extreme-value analysis

The decay of the survival function is driven by a real parameter called the extreme-value index.
When this parameter is positive, the survival function is said to be heavy-tailed. The estimation
of extreme risk measures is addressed in this context in [1, 2].

When this parameter is negative, the survival function vanishes above its right end point. The
estimation of this endpoint is addressed in the conditional framework. It is referred to as frontier
estimation which is investigated in [3, 4, 5].

A popular way to study the tail of a distribution function is to consider its high or extreme
quantiles. While this is a standard procedure for univariate distributions, it is harder for multi-
variate ones, primarily because there is no universally accepted definition of what a multivariate
quantile should be. In this paper, we focus on extreme geometric quantiles. Their asymptotics
are established, both in direction and magnitude, under suitable integrability conditions, when the

norm of the associated index vector tends to one [6, 7].

2 High dimensional statistical learning

Copula provides a relevant tool to build multivariate probability laws, from fixed marginal distri-
butions and required degree of dependence. From Sklar’s Theorem, the dependence properties of
a continuous multivariate distribution can be entirely summarized, independently of its margins,
by a copula. I proposed a new family of multivariate copulas adapted to high-dimensional prob-
lems. The family is built from a one-factor model. The estimation is performed using a moments

method [8].



Besides, I developped dimension reduction methods for high dimensional regression problems [9,
10, 11] with some applications in astrophysics [12].

Finally, I have proposed a parametrization of the Gaussian mixture model for classification
purposes. It is assumed that the high-dimensional data live in subspaces with intrinsic dimensions
smaller than the dimension of the original space and that the data of different classes live in
different subspaces with different intrinsic dimensions. New high-dimensional data classifiers are
introduced on the basis of this model. The use of kernel methods permits to extend the classifiers
to the non-Gaussian framework. See [13] for an application to the classification of hyperspectral
images. An application of multinomial mixture models to the classification of verbal autopsy data

has also been developped [14].

References

[1] J. El Methni, L. Gardes, and S. Girard. Nonparametric estimation of extreme risks from

conditional heavy-tailed distributions. Scandinavian Journal of Statistics, 41:988-1012, 2014.

[2] J. El-Methni, L. Gardes, and S. Girard. Kernel estimation of extreme risk measures for all

domains of attraction. In Compstat, 21st symposium of the IASC, Geneve, Suisse, aout 2014.

[3] A. Nazin and S. Girard. L;-optimal linear programming estimator for periodic frontier func-
tions with Holder continuous derivative. Automation and Remote Control, 75(12):2152-2169,
2014.

[4] S. Girard, A. Guillou, and G. Stupfler. Uniform strong consistency of a frontier estimator using

kernel regression on high order moments. ESAIM: Probability and Statistics, 18:642—-666, 2014.

[5] A.Daouia, S. Girard, and A. Guillou. A y-moment approach to monotonic boundaries estima-
tion: with applications in econometric and nuclear fields. Journal of Econometrics, 178:727—

740, 2014.

[6] S. Girard and G. Stupfler. On the asymptotic behaviour of extreme geometric quantiles.
In Workshop on Extreme Value Theory, with an emphasis on spatial and temporal aspects,

Besangon, novembre 2014.

[7] S. Girard and G. Stupfler. Extreme geometric quantiles. In 7th International Conference of

the ERCIM WG on computing and statistics, Pisa, Italy, décembre 2014.

[8] G. Mazo, S. Girard, and F. Forbes. Weighted least square inference based on dependence
coefficients for multivariate copulas. In Compstat, 21st symposium of the IASC, Geneve,

Suisse, aout 2014.



[9]

[10]

[13]

R. Coudret, S. Girard, and J. Saracco. A new sliced inverse regression method for multivariate

response. Computational Statistics and Data Analysis, 77:285-299, 2014.

M. Chavent, S. Girard, V. Kuentz-Simonet, B. Liquet, T. M. N. Nguyen, and J. Saracco. A
sliced inverse regression approach for data stream. Computational Statistics, 29:1129-1152,

2014.

A. Chiancone, J. Chanussot, and S. Girard. Collaborative Sliced Inverse Regression. In

Rencontres d’Astrostatistique, Grenoble, novembre 2014.

S. Girard and J. Saracco. An introduction to dimension reduction in nonparametric kernel
regression. In D. Fraix-Burnet and D. Valls-Gabaud, editors, Regression methods for astro-

physics, volume 66, pages 167-196. EDP Sciences, 2014.

C. Bouveyron, M. Fauvel, and S. Girard. Parsimonious Gaussian process models for the
classification of multivariate remote sensing images. In IEEFE International Conference on

Acoustics, Speech, and Signal Processing (ICASSP), Florence, Italie, mai 2014.

S. Sylla, S. Girard, A. Diongue, A. Diallo, and C. Sokhna. Classification supervisée par
modele de mélange: Application aux diagnostics par autopsie verbale. In J6émes Journées de

Statistique organisées par la Société Francaise de Statistique, Rennes, juin 2014.



