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We review some uniform probability and moment inequalities for sums of independent random
variables indexed by a parameter. Concentration inequalities for three types of situations will be
discussed: the case of sub-exponential, of sub- Gaussian, and of bounded random variables.

As an elaborated example, we study the case where the parameter space is the convex hull of a set
with small covering number, extending some entropy results of Ball and Pajor (1990).

The results will be applied in high-dimensional statistical problems, where [; regularization is
employed. One of our focus points here will be dealing with situations with highly correlated design.
We moreover discuss high-dimensional nonlinear models.

Most of the results will be presented with a full proof. The course aims at providing insight into the
main ideas and a background for further development of the theory for high-dimensional statistical
models.
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Ces cours sont proposés aux étudiants de 3°™ année de 'ENSAE, de 'ENSAI se préparant & la recherche et ouverts aux
étudiants de M2 ou inscrits en thése. Une inscription préalable est demandée impérativement pour tous les étudiants de
'ENSAE, de I'ENSAI, ou extérieurs, par courriel & guedj@ensae.fr ou par tél. au 01 41 17 35 50, afin_de pouvoir étre
admis _dans les locaux de I'ENSAE. Les renseignements supplémentaires sur le contenu et les dates de ces cours
peuvent étre obtenus au 01 41 17 35 50.




