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We consider the sctting of stochastic with a continuum of arms indexed by A = [0,1], with a
mcan-payofl function f that is o-Holder with e € (0,1], i.c., there is L > 0 such that

VI‘:I! S [D 1]1 |f{:$‘) —f{.'f'” < le_zr|&'
We now consider the following algorithm that discretizes the action space into K bins:

o discretize [0,1] into K bins, with B; = [:22, &] forany i =1,... K,

e run MOSS algorithm over K arms, where picking the arm {, € [K] corresponds to picking
an action a; (chosen arbitrarily) in the bin By,.

1) Show that the regret of this “discretized” algorithm satisfics:
E{E{%g K +45VKT + %

2) Assumec that T o are known in advance. Show that for a goed choice of K| the regret is of
order T3+t

Solution: 1) Define f; = mingep, f{r} and fi = max;cx) fi. We have

BB - 5

t=1

T
ST = FY+ED fi — ful.
i=1

The second term is the regret of MOSS on the discretized game, so it is bounded by K +
45/ KT. The first term on the other hand is the approximation error. Each bin is of size %,
so using the a-Hblder property, f* — ff < ﬁ, which leads to the resuit.

2) This is a consequence of choosing K = Toast,




