Einladung zum Oberseminar
Mathematik des Maschinellen Lernens
und Angewandte Analysis

" Julius-Maximilians-Universitat Wiirzburg
" Professur fur Mathematik des Maschinellen Lernens

MSc. Maximilian Fleissner

Technische Universitat Minchen,
Theoretical Foundations of Artificial Intelligence

Self-Supervised Learning with Few Samples

The modern paradigm of self-supervised learning (SSL) aims to learn low-dimensional re-
presentations from large sets of complex, unlabeled data. The representations can subse-
quently be used to solve various downstream prediction tasks with a much smaller set of
labeled data. SSL often makes use of data augmentations, e.g. random masking of certain
pixels of an image. Intuitively, such data augmentations should be irrelevant for downstream
prediction tasks, and so the representations in SSL can be understood as projections to a
low-dimensional subspace that is invariant under such data augmentations. In our work, we
formalize SSL and its underlying assumptions in the context of linear models and shallow
neural networks. We prove that learning an invariant subspace (suitably formalized) is often
possible at a much faster rate if we reuse data augmentations across all samples, despite
this introducing statistical dependency into the samples used to estimate it. We also show
how these improved rates yield better performance on downstream regression tasks.
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Zu diesem Vortrag laden wir Sie herzlich ein.

gez. Leon Bungert



