
Bias-optimal bounds for SGD

with computer-aided proofs

Guillaume Garrigos
LPSM, Université Paris Cité
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This talk will showcase new results about the Stochastic Gradient Descent (SGD) algorithm for solving convex
and smooth stochastic problems.

After introducing the algorithm and its main features we will discuss a few points: What are the best possible
complexity bounds one can hope for SGD? Under which minimal set of assumptions? This question was -up
to now- completely open, and we will provide a partial first answer under the form of new bounds which are
provably optimal, in a certain sense.

We will not inflict a proof to the audience, but will discuss how we were led to this result with two main tools:
a new Lyapunov analysis and the use of computer assistance through the so-call “PEP framework”. This tool
helped us to guess how to design our Lyapunov energies, gave us an idea of what could be the best achievable
bound, and provided numerical validation of our results before we were able to prove formally its optimality.

Joint work with: Daniel Cortild, Lucas Ketels, Juan Peypouquet.


