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In this note, we consider the multi-armed ban-
dit problem of [1] with K options for duration 7'
We and provide a simple modular reduction to
the best experts problem [3, 4, 2.

Notations. Let 0 < 7(¢,7) < 1 be the cost of
J’s option at time t. Let us divide the time into
T/t phases 7; of length 7 = K/§. Consider the
average cost of j’s option in phase ¢

B4, Ti) = Expier(t, 7)

The average grade of each option is

BJ) = EXPlgigT/rﬁ(j’Z)
and let the best option be i* = argmin;3(7).

The solution. With probability § we sample
one of the options at random, and with prob-
ability 1 — §, we exploit a “black box” experts
algorithm, which picks at each phase 7 option j
with probability 7;(7). The experts’s distributed
is fixed in each phase, and it is based on the feed-
back from previous phases. Note that we sam-
pling each option at least constant number of
times in a phase 7; one of these samples, selected
at random, will be the feedback for the experts
algorithm for this option in phase 7. The expec-
tation of this feedback is exactly (3(j,7;). The
total expected cost experienced in phase 7 is

vi=y_ m(j) B0, T)
j

Note that the experts algorithm runs for T =
T /T steps, and thus per [3, 4, 2] has an error of

log K log K logK - K
Ly

e-T e- T/t e-T-0

The error experience by this algorithm consists
of the experts errors, and e a per-step error of §
that is attributed to sampling. The total error is

logK - K
e-T-90
This is optimized by choosing € = § in which
log K - K Lo
———— + 20 which is

T - 62
logK - K

E+0= +e+0

case we have error of

minimized by selecting % =

log K - K
average error of § = i/?

Note that [1] accomplishes smaller error,
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