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In round t, agent picks action a, from d-dim unit sphere $%~1 and observes r(a;) + n;:
r(a,) ={a, 0%, n, N(O o?),  both 8* and {¢s?}!_, are unknown

Assumption (Sparsity): ||0%||o = s K d. However, s is also unknown.

e Objective: Minimize regret Ry = E[XI_(8* — a;, 8*)] (assuming 8* € $¢1)
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Main Theorem (informal). For any variance-aware linear bandit algorithm A whose regret R satisfies

=0 (f(d) Yo? + g(d)> for some functions f, g,

our framework gives a variance-aware sparse linear bandit algorithm B whose regret R% satisfies

RE =0 <(Sf(s) + svVd) [Yof + sg (S)> , giving O (poly(s) VdT) when o; = 1 and O(poly(s)) when o, = 0.
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More Importantly..

Main Theorem (informal). For any variance-aware linear bandit algorithm A whose regret R satisfies

=0 (f(d) Yo? + g(d)> for some functions f, g,

our framework gives a variance-aware sparse linear bandit algorithm B whose regret R% satisfies

RE =0 <(Sf(s) + svVd) [Yof + sg (S)> , giving O (poly(s) VdT) when o; = 1 and O(poly(s)) when o, = 0.

O(poly(s) VdT) i O(poly(s))
when g, = 1 Table 1: Comparison with Related Work; O hides all logarithmic factors in s, d,and T wheno; = 0
Setting Regret
Abbasi-Yadkori et al. (2012) Sparse Linear Bandit with o, = 1 O (+ [ dT)
Dong et al. (2021) Sparse Linear Bandit with o, = 0 O(s) )
This paper Sparse Linear Bandit with varying o, (( 25+ sVd) ¥ 02 + 3)
(Using Kim et al. (2022))
Kim et al. (2022) Linear Bandit (i.e., s = d) with varying o; 0 <d1 > / l_0f + d2>
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