Clustering (left) and geodesic regression (right) on the 2D sphere.
Figures are courtesy of Nicolas Guigui, Nina Miolane and Xavier Pennec.

Titre du cours: Geometric Statistics

Le résumé: statistical concepts like principal component analysis, (empirical) mean or co-
variance (matrix) are inherent to data and probability distributions living in linear spaces.
Geometric statistics aims at providing tools for analysing data that populate (possibly) non-
linear spaces such as manifolds. As the notion of metric is essential for this goal, Riemannian
geometry provides a solid ground for the theory. In the course we are going to introduce neces-
sary geometric results, give essentials on probability distributions and then discuss “nonlinear”
generalizations of some classical concepts from statistics. The exposition will be accompanied
by numerous examples with a view towards applications. Familiarity with calculus on manifolds
or basic differential geometry is recommended.
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