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The Wasserstein space exhibits a formal Riemannian structure which induces a local linear tangent space
approximation. This approximation dramatically reduces the computational complexity and allows us to apply
linear methods such as principal component analysis which cannot be used on the full non-linear Wasserstein
space. While no quantitative bounds on the approximation error akin to those from rigorous Riemannian
geometry apply in the formal Wasserstein setting, empirically the local approximation works very well in real-
world data analysis applications. In this talk we propose a model for regular sub-manifolds in Wasserstein
space and present regularity bounds similar to the conventional Riemannian setting. We show that intrinsic
distances and the local tangent spaces can be approximately determined form discrete samples of the manifold,
thus providing a theoretical foundation for manifold learning in Wasserstein space.
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