Computational Game Theory

Homework number 3

1. Repeated Game: Consider 2 players playing a repeated zero-sum game of T stages. What are the sub-game perfect equilibria?!

2. External Regret:  Show that a player playing a regret minimization algorithm guarantees to himself an average payoff of at least the minimax value. (Namely, the value it can guarantee in a zero-sum game against an adversary, with respect to its utility function.)
3. Regret: Show an example where the swap regret is unbounded with respect to the external regret. (There is an example that uses only 3 actions, has zero external regret and swap regret linear in T.)
4. Combinatorial Agency: Consider the "combinatorial agency" model introduced in class.
a.  Prove that for any technology (t,c), where c is a vector, the expected utility of the principal (in the hidden-action case) at the optimal contracts is monotonically non-decreasing with the value (v).
b. Let g and h be two Boolean functions on disjoint inputs and let f=g AND h (i.e., take their networks in series). The optimal contract for f for some v, denoted by S, is composed of some agents from the h-part and some from the g-part, call them T and R respectively. Let S be an optimal contract for f=g AND h on v. Prove that there exists v on which T is an optimal contract for h, and there exists v on which R is an optimal contract for g.
The homework is due June 13

