Optimal Algorithms for Decentralized Stochastic
Variational Inequalities
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Distributed Stochastic Setting
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Lower bounds

Theorem. Forany L > p > 0 and xy > 1, n € N, there exist a decentralized variational inequality
(satisfying assumptions from previous slides over a fixed network with characteristic number Yy, such
that the number of communication rounds and local computations required to obtain an e-solution is
lower bounded by

Q) (\/X (1 + %) -log (R?g)) and () ((n ++/n - ﬁ) -log (R?g)) , respectively.

Theorem. For any L. > 1 > 0 and y > 3, n € N, there exist a decentralized variational inequality
(satisfying assumptions from previous slides) over a time-varying network with characteristic number
X, such that the number of communication rounds and local computations required to obtain an
e-solution is lower bounded by

Q (X (1 + %) -log (R?g)) and ((n +/n - %) -log (R?g)) , respectively.
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Parameters: Stepsizes 7,6 > 0, momentums «, 3,7,
batchsize b € {1,...,n}, probability p € (0, 1)

: Initialization: Choose z° = w® € (dom g)V, y° €

L Putz ! =20 wl=wl y ! =yO

cfork=0,1,2...do

Sample jvkml’ ... .jfmb independently from [n]
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Bl zF,  with probability p
whtl =
wF,  with probability 1 — p

end for
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Parameters: Stepsizes 7.,7y, 1;,60 > 0, momentums
a,v,w, T, parameters v, 3, batchsize b € {1,...,n},
probability p € (0,1)

. Initialization: Choose 2z = w? € (domg)M, y? €
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with probability p
with probability 1 — p
end for
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Algorithm 1 Algorithm 2
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