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Abstract: In the first part of this talk we provide a brief introduction to a particular Riemannian geometry 

on the space of symmetric, positive definite matrices. Then we introduce the notions of geodesic convexity 

and geodesic coercivity of functions on this metric space. In the second part it is shown that the target 

functions underlying standard M-estimators of multivariate scatter are geodesically convex and, under mild 

regularity conditions, even strictly geodesically convex and geodesically coercive. In high dimensional 

settings, however, the latter conditions are necessarily violated which necessitates some sort of 

regularization. We present some suitable geodesically convex penalty functions. The resulting regularized 

estimators with tuning parameter chosen by some cross validation scheme are illustrated in a small 

simulation experiment. (This is joint work with David Tyler, Heike Schuhmacher, Klaus Nordhausen, Markus 

Pauly and Thomas Schweizer.) 
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