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This cxercisc aims at showing & minimax lower bound of the regret of the form Rr > VKT,
We restrict ourselves to the bandit model D = {A{x,1) | ¢ € R}, but similar arguments can be
used for more general models (c.g. Bernoulli bandits). Fix in the following K > 2 and T' > K_2—1
The minimax regret is defined as

Rr= inf  sup E[RT(W I}}X

strategy 7 jnstance o

Lot £ > 0. We consider in the following K + 1 bandit instances {17) jelik+1)y Where
vl =N(0,1) for any k € [K] such that § # k
vi=N{e, 1) for any k € [K].

1) Justify that
Ry > inf sup maxe{T — E7,[N:(T]),

T ee(n,1) K]

and that for any strategy «, there cxists ko such that E,o[Ny, (7] < .
2) Usc the fundamental incquality and Pinsker’s inequality to show fhat

Nxm{T) N@{TJ]Y _

A

3) Combine the above results to derive
1 T
x> el |1 —— —ey/ =
By > E.Segn},)l} ( K 2K )
and conclude that Ry > - v’_ v KT.

Solution: 1) The first point is just taking a subset over all the possible instances and
rewriting the regret as (T — ET, [V;(T}]}. The second point is because the sum over all k is
equal to T, so at least one of them is below {or equal) to the average.

2) Dlrect use of fundamental inequality and Pinsker’s inequality, with the fact that for i £ 0,
KL{+", %) = 2

3) 1We have

BNy > 2 (Bl 0]~ Byl T]])

So that E k.:,[N"C' | < EHD[N"E}FT)] + g4/ w. Since E,o[Np (T}] < L, this implies

N (T} i T
= — —.
Euku.[ ] =% + £ oK
This then yields
. 3 T
RT{TT?UM}EET(I—E—E ﬁ)‘

Using question 1), this yields the first point, by noticing that the bound actually does not

depend on the choice of the strategy m. We conclude by taking £ = 4/ ;(—T{—ff(‘;;i} which iz
gmaller than 1 since T" = %, and noticing that for K > 2, % > %




