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Exercise 1. Let Γ = (N,v) be a cooperative payoff game withv : 2N → R+. If v is not
superadditive, a coalition might achieve a better payoff ifit splits into disjoint subsets.
Thus, it makes sense to consider the extended gameΓ̃ = (N, ṽ) with

ṽ(S) = max{∑
i

v(Si) | Si ⊆ S andSi ∩S j = /0 if i 6= j} ∀S ⊆ N.

a) Show that ˜v is monotone increasing and superadditive.

b) Show that ifv(N) = ṽ(N), then core(v) = core(ṽ).

Exercise 2. Consider the gameΓ = (N,v) on three playersN = {1,2,3} whose payoff
function is defined byv({}) = v({1}) = v({2}) = v({3}) = 0,v({1,2}) = v({2,3}) =
1,v({1,3}) = 2 andv({1,2,3}) = 4. Determine all marginal vectors and the core ofΓ.

Exercise 3. Let N = {1,2,3} andv : 2N → R+ be a payoff function with values

v(S) =







0 if |S| ≤ 1
60 if |S| = 2
72 if |S| = 3.







Determine the excesses with respect to the full allocationsx = (30,30,12)T and x′ =
(24,24,24)T

. Is l(x) lexicographically smaller thanl(x′)? Determine the nucleolus of
Γ(N,v).

Exercise 4. Consider a parliament with three parties{P1,P2,P3}, where the partiesP1
andP2 own 10 seats each, while partyP3 owns 21 seats. A majority of seats is necessary
for a coalition to form the regime. How much power has each party? I.e., what is the
Shapley value for the game in which each coalition has value 1if it is able to form the
regime, and zero otherwise?
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