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Variational inequality

min f(z) + g(r)
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g(z) — gla®) + (Vf(z),z —2*) >0, for all z € R

Find z*

g(z) — g (z*) + (F (%), x —2*) >0, for all z € R”
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Extagradient/mirror-prox
solve F'(x) =0
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Extagradient/mirror-prox
solve F(x) =0

|F(z) = F(y)|| < Lijz —y]|

v

y* = 2" —nF(z")
= 2k —nP(yF)
Works pretty well!
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Stochastic variational inequality

Find 2% : E¢|F(x;8)] =0

y* =t —nF(z";¢")

Existing:
Skl _ k nF (4 ).

y* =" —nF(z"; &%)

Proposed:
et = oF — P (y"; €M). /
Works pretty well!




Stochastic variational inequality

Find 2% : E¢|F(z;8)] =0

y* = a® —nF(z";€")

Proposed:

$k+1 ~ .CEk B 77}7($k—|—1;€k)



Convergence

Let F'(-;&) be almost surely monotone and L-Lipschitz,
its variance at the optimum z* be finite,

L (2%5€) — F (2] < o

1
and the problem be strongly convex. Then for any n < 57

t

C||lx" — x” 2+37702/,u.

< (1 2mp/3)" [ — 2"




It = x 7|7

Experiments

—e&— Mirror-Prox, ergodic

—4&— OMD, ergodic

——o— Same Sample EG

—»#— Same Sample EG, ergodic
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