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Full-information online learning

Learner
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wtℓt

Rt =
∑
s≤t

{⟨ws , ℓs⟩ − ℓs,k∗}

|ℓk | ≤ σ

Multiscale

|ℓk | ≤ σk
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Regret Bounds of Existing Algorithms

Worst case Margin condition

Hedge σmax

√
t lnK —

Modern alg. σmax

√
t lnK O(1)

Mulstiscale alg. σk∗
√
t lnK —

This work σk∗
√
t lnK O(1)
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MUSCADA: Multiscale-Adaptive Algorithm

▶ Regret:

Rt ≲ σk∗

√
vt ln(1/πk). vt ≲ t ; vt ≲ 1 if lucky

▶ Computation

O(K ) operations per round
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Application: two-player zero-sum games

⟨p⋆, Aq⋆⟩ = min
p

max
q

⟨p, Aq⟩ = max
q

min
p

⟨p, Aq⟩

A =

0.1 −1

1 1000


σmax
t

Mulstiscale

σsaddle−point

t
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Conclusion

Worst case Margin condition

MUSCADA σk∗
√
t lnK O(1)

Thanks!
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