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Distribution free bound. Let 5 be an arbitrary set of bandits. Suppose you are given a policy
(algorithm) # = «(T") designed for B that has the following guarantees

In{T}

E[N(T)] < Cp + C52,
&k

Yre BYT e N,

for some constants O, .

1) First, show that it directly implies the following distribution free bound:

f(Br)< KCy + K+/CTI(T).

2) Show, with a refined analysis, that we even have the following bound

£[Rr)< VET(C, + Cla(T)).

Solution: 1) Cbserve that Ny(T} < T, so that

AE[N(T)] < Gy + min {a,;r, ¢ IE(T} }

k
< o ++/CIn(T)T.

2) The finer analysis consists in saying that

A {Fr)= > AEIN(T)

K
< Z; min {.&k]E[Nk(T)], Co -+ Gl“m}

TAY

k=
K

<> VENAT)Co + Cln(T)
k=1

K
</ 0+ Chl{T}\) K Z E[N:(T}] Cauchy Schwarz

k=1

< KT(Co + CIn(T)).
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Doubling trick. This exercize analyses a meta-algorithm based on the doubling trick that
converts a policy depending on the horizon to a policy with similar guarantees that does not.
Let B be an arbitrary set of bandits. Suppose you are given a policy {algorithm) = = # (T
desizgned for B that accepts the horizon 7" as a parameter and has a regret puarantee of

T E[Rﬂ(’” nhv) )“: fr(v), YveB.

For a fixed sequence of integers 1y < 1 > 13 < ..., we define the algorithm 7 that first runs
w(T1) n::n [[I T1]] then runs independently 'H{TQ} on [11,71 + Ta]; etc. So & runs #x(T3) on
[[Z I';, _1 T3] and does not require a prior knowledge of 7.

1) For a fixed T € N, let £, = min{f € N* | ZLI T; > T}. Prove that for any v € B, the

regret of @ on v is at most

fma.x

(RT i u){ Zfrg{y)

2) (Distribution free hound) Suppose that fr{v) < +/T. Show that for a good choice of ny, for
any v € Band T e M:

@,@T(WL’ {v/_— VvT.

3) (Instance dependent bound)} Suppose that fr{r) << g{r} In(T) for some function g. Show that
with the same choice of sequence 7y as in b}, we can bound the regret for any » € B and T € N
as:

2
@T (7, )\ < g{y)glﬂg}

4) Can you suggest a sequence of ns such that for some universal constant C > 0, the regret of
7 can be bounded for any v € 5 and T € M as:

£ (Re(7,v))< Colv) n(T).

Solution: 1) is by definition of #. =
2) is for the choice T; = 2.

3) directly derives from the choice of n,.
4) T, = 2%




