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ABSTRACT: 

In this talk, I will consider a theoretical simplification of a foundation model pipeline: 
Unlabeled augmented data is used learn a representation map x -> f(x) via self-supervised 
pre-training. Subsequently, a downstream predictor is learned with few labeled samples to 
map the representation f(x) to labels. The main statistical question for this pipeline is how 
can one characterize the downstream generalization error when the model is primarily 
learned through self-supervision. I first give an overview of current approaches to derive 
generalization error bounds, including our recent work that provides PAC-Bayes risk 
certificates (arXiv:2412.03486), and discuss some limitations of the existing generalization 
error bounds. 
 
I will then suggest an alternative approach to characterize the generalization error of self-
supervised models by exploiting the equivalence between self-supervision and kernel 
principal component analysis. I will present some of our results in this direction 
(arXiv:2309.02028, 2403.08673, 2411.11176) and mention preliminary ideas on how to get 
precise generalization error rates using this approach. 
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