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Introduction
Problem statement

We study the distributed stochastic optimization problem

min
x∈Rd

f(x) :=
1

n

n∑
i=1

fi(x) (1)

where the components fi : Rd → R are distributed among n nodes and
are given in stochastic form:

fi(x) := Eξi∼Di
Fi(xi, ξi) (2)
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Privacy
fi are stored locally

Scalability
What if we add more devices?

Acceleration
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Under assumptions:
F is L-smooth and f is µ-convex
W , communication matrix is doubly stochastic, and mixes (p, c).
Bounded noise: ∑

E∥∇Fi(xi, ξi)−∇f(xi)∥2 < σ2
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The main result of [1] is the following

Theorem. The problem (1) can be solved (in terms of weighted sum of
function error and argument error) in

Õ

(
σ2

µnε
+

√
Lσ

µ
√
pc
√
ε
+

L

µpc
log

1

ε

)
iterations . (3)
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The main result of [2] is the following

Theorem. The problem (1) can be solved (in terms of weighted sum of
function error and argument error) in

Õ

(
σ2

µnε
+

√
L(ζτ + σ

√
pτ

µpc
√
ε

+
Lτ

µp
log

1

ε

)
iterations . (4)
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