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Abstract 
Many modern datasets, though high-dimensional in ambient space, exhibit latent low-dimensional 
structure. This talk develops statistical theory for learning in such settings, showing that ambient 
kernels, without explicitly inferring the latent geometry, can yield statistical rates determined by 
intrinsic rather than ambient dimension. The first part focuses on Gaussian process regression on 
manifolds, where RKHS approximation on the manifold yields minimax-optimal posterior 
contraction rates that adapt to both unknown smoothness and unknown intrinsic 
dimensionality.  The second part addresses learning the manifold's diffusion geometry, where the 
iterated graph diffusion operator approximates the manifold heat semigroup at finite diffusion times, 
under minimal regularity assumptions on the test function. In both cases, ambient kernels are used 
directly, without relying on spectral or Laplacian methods. 
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