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Introduction Analysis and convergence rates
Setting Contributions Deterministic (o, = 0) Stochastic

- Smooth convex minimization gg{l f(x) - Analysis of stochastic dynamics . .

fis convex, Vf is Lipschitz, and X is compact. - Different regimes: persistent noise and vanishing noise E(t) = Uto n} [f(z(t)) — f(a®)] + Dy~ (2(t), 2%) E(t) = [fto ?7} f(X(t) — f(a")] + Dy (Z(t),2")
- Continuous-time dynamics. - Acceleration: faster convergence in vanishing noise regime . . )
FE'is Lyapunov function By It6’s formula

Stochastic Accelerated Mirror descent dE < 0 — (A, nodB)|+ ltr(mTvzw*(Z)m)dt
Mirror descent [1] % : It correction term
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{ﬂﬁ(f) = Vi (2(1)) N fa(®) - far) < 22 < B0 E[f(X(t)] - f(a") < "
Lipschitz mirror map vv* maps dual space R"tox N Jia to ! ol
Lyapunov functions: Bregman divergence | We also show a.s. asymptotic rate
Dy(a", X(1)) = Dy (Z(1), 2*) A R e— t
FIX() = fa) <O (" () + (l? og log b( )> a.s. where b(t) :/ o

Accelerated Mirror descent [2] A va S "

1) = —n(®)V (1)) Choosing the weights in the vanishing noise regime

) J;O W(T)Vw* (Z(T))dT / ; T " —— a=0.0,4=0.0 — a= -0.5,0=0.5
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Averaging in the primal space | T choose n(t) =%, §=—a—3 x\\@ \N\\f 1
Special case: Nesterov's ODE [3] (n(t) = w(t) =t) \ﬁh \ Resulting rate Y i
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Stochastic Accelerated Mirror descent § / E[f(X(1) - f(z")] < O (to“%) _ N\“”‘*«MM\M : w;:?:\
dZ(t) = —n(t) [V (X (1) + o(X (1), 0)dB(1)] i SN
Jo w(r) Ve (Z(7))dr e

X(t) =

f:ﬂ w(7)dr

- B(t): Brownian motion

- o(x, t): volatility matrix, with sup ||o(z, t)o(z, )7 |); < o2(t) th ‘ - - B
zeX - Persistent noise 0.(t) =1 Vanishing noise o.(t) =172
Averaging weights Additional results, open questions
Accelerated dynamics may diverge in the presence of noise, without proper weight rectification. Results Open questions
Dv s AMD, (t) =t f T — —— AMD, y(t) =t 1 t — t . . .
\ rol /\ ) \ ey - A.S. convergence if (t)o.(t) = o(1/+/logt) and fto o2 =o (fto 77) - Discretization
S ~ o \K \ e Show (X (¢), Z(t))is an Asymptotic Pseudo Trajectory of (x(t), z(t)). - Faster rates for strongly convex functions
) “cz\q‘{"\",\ N \/ J fe i “"‘ V4 t"‘f\‘, J\’/‘ vr‘ n o . . . . . .
aF : \ ld a /'\ X“‘mmﬁ“ﬂ%mwmw - Deterministic dynamics: scaling time => arbitrarily fast convergence. . Multiplicative models of noise:
s Ridln " i X ‘ ‘ \{ .PWMI ! Stochastic dynamics: scaling time => scales covariation. sup Ho'(aj)o'(x)THi scales with ||V f(z) ||
| | T‘]“i‘i‘““ ‘ | - More general family of stochastic dynamics: time-varying sensitivity. zeX
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Persistent noise o.(t) =1 Vanishing noise o.(t) =72
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