IA168 — Problem set 3

For an extensive-form game G, let SPE(G) denote the set of subgame-perfect equilibria of G and NE(G)
denote the set of Nash equilibria of G.

Problem 1 [6 points]

Consider the following two-player strategic-form game G:

e S
C [ (=5,-5) (0,—20)
S| (20,00 (=1,-1)

a) Calculate the number of strategies of Player 1 and Player 2 in Ga_yep;
b) calculate the number of strategy profiles in Ga_yep;

c) calculate the number of Nash equilibria in Ga_ep.

Moreover, in dependence on parameter t € Z+

d) calculate the number of strategies of Player 1 and Player 2 in Gy_yp.
e) calculate the number of strategy profiles in Gy_yep.

f) find all subgame perfect equilibria in Gi_yep.

Use the definition, not the example from the lecture. Justify your reasoning.

Problem 2 [5 points] Consider the following two-player strategic-form game G

| X Y
A (474) (7175)
B|(5-1) (1,1)

a) In G37, find a subgame-perfect equilibrium whose outcome is (3.2,3.5).

b) Calculate infSESPE(G?:EQP) u1(s).
¢) Calculate sup,cgpp(gevs ) u1(s).

irep

Justify your reasoning.

Problem 3 [4 points] Give an example of a two-player strategic-form game G = ({1,2}, (S1, Sa), (u1,uz))
such that all of the following conditions are satisfied

a) |S1]+ |Sz2| = 5;
b) maxsespE(G?:egp) Ul (S) = 0;

c) MAX eNE(G29 ) up(s) = 5.

Find the SPE s such that u;(s) = 0 and NE s’ such that u;(s’) = 5. Explain your reasoning.



Problem 4 [5 points] Consider the following strategic-form game G

‘ A2 BQ
Al (2,1 (7,-1)
Bl (_2a 6) (.23, y)

) A; otherwise

Find all pairs (z,y) € R? for which the minimal discount required for s to be an SPFE is equal to g
. . . . . S 3
Formally: find all the pairs (z,y) € R* such that inf{¢ € (0,1) | s is SPE in G},,} = 2.
Justify your reasoning.



