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Dueling Bandits
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Non-Stationary Dueling Bandits

K arms
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Non-Stationary Dueling Bandits

K arms

L Choose fwo arms at time ¢t _ Measures of non-stationarity

e Switching variation

¢ Continuous variation
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Static and Dynamic Regret

Static regret: Regret with respect to a fixed arm

SR — max T [Pt(i, kjl) — 0.5] + [Pt(z', kt—l) B 0.5]

ielX] t=1 —2,—/

Avg. strength of arm 4 w.r.t arms k;"' and k; !

Dynamic regret: Regret with respect to ANY sequence
S of arms i* = (i1, ..., i7)

pRy(T) = 3 [Pl KD = 03] : [Py(is, k') — 0.5]

t=T =1
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Key ldea : Regret Decomposition

Adversarial environment from
the perspective of Player 1

Adversarial environment from
the perspective of Player 2

EXP3 for Player 1

EXP3 for Player 2

T . .7 —
B [P.(3, k) — 0.5] + [Pi(i, k') — 0.5]

N

>

Avg. strength of arm ¢ w.r.t arms k;"! and k; !




Results

Upper bounds Lower bounds

Static Regret: O <\/KT In g) Q2 <\/KT> [Gajane et al. 2015]

[Adversariall

KT) Switching o ( SKT)
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Dynamic Regret:

Variation
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Additional Results In the Paper

« What happens when § is not known in advance?

 Dynamic regret analysis for Borda scores

e Numerical studies




Thank you!

Questions?

Non-stationary dueling bandits problem

Two measures of non-stationarity

Regret decomposition idea

Near optimal static (adversarial) and dynamic regret guarantees
Lower bounds on dynamic regret
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