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Exercise 1:
(2+2 Points)
(t)
Let each li ∈ {0, 1}. We consider the following Greedy algorithm. In each step t, the
(t−1)
algorithm selects It which satisfies It = arg mini∈[n] Li
, i.e. the expert with the best
cumulative cost so far (ties are broken adversarially).
(T )

(T )

(a) Show that LAlg ≤ n · mini Li

+ (n − 1)

(b) Is the result of (a) surprising? Argue by the use of an appropriate lower bound.
Exercise 2:
(5 Points)
(t)
State a no-regret algorithm for the case that `i ∈ [−ρ, ρ] for all i and t. Also give a bound
for the regret. You should reuse algorithms and results from the lectures.
Hint: Chapter 4 of lecture 16 might be helpful.
Exercise 3:
(5 Points)
(t)
We consider a different form of feedback. After step t, the algorithm does not get to know `i
for all i but a noisy version. More precisely, an adversary first fixes the sequence `(1) , . . . , `(T ) ,
where all costs are in [0, 1]. Afterwards, from this sequence `¯(1) , . . . , `¯(T ) is computed, where
(t)
(t)
(t)
(t)
(t)
`¯i = `i + νi and νi is an independent random variable on [−, ] with E[νi ] = 0.
State a no-regret algorithms and a bound for the regret. Use the previous exercise and the
ideas presented in lecture 17.
Exercise 4:
(3 Points)
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In the lecture, we used that E mini t=1 `i ≤ mini E
or E maxi t=1 ri ≥
t=1 `i
hP
i
(t)
T
maxi E
respectively. Give a proof of this inequality.
t=1 ri

