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Sign operator for (L0, L1) smooth optimization
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In Machine Learning, the non-smoothness of optimization problems, the high cost of communicating gradi-
ents betweenworkers, and severely corrupted data during training necessitate further research of optimization
methods under broader assumptions. This paper explores the efficacy of sign-based methods, which address
slow transmission by communicating only the sign of each stochastic gradient. We investigate these methods
for (L0, L1)-smooth problems, which encompass a wider range of problems than the L-smoothness assump-
tion. To address the problem of data accuracy, we introduce the convergence bounds for (L0, L1) -SignSGD
and -M-SignSGD under heavy-tailed noise, defined as noise with bounded κ-th moment κ ∈ (1, 2].
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