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Remember to show your work on all questions. 

 

 

1. Suppose a stage game with 𝑘 ≥ 2 Nash equilibria, labeled 𝜎1, … , 𝜎𝑘, is repeated 𝑇 times (𝑇 is 

a finite number). All players’ actions in a stage are revealed before the next stage starts. 

Players share a common discount factor 𝛿 ∈ (0,1). 
 

a) Consider the following strategy profile of the repeated game: 

“Play 𝜎1 in every stage, regardless of history.” 

 

Is this strategy profile necessarily a subgame-perfect equilibrium of the repeated game? 

Does your answer depend on 𝛿? Carefully justify your answer. 

 

b) Consider strategy profiles of the repeated game of the following form: 

“Play 𝜎𝑡 ∈ {𝜎1, … , 𝜎𝑘} in stage 𝑡.” 

Note that in such a strategy profile, players can play differently in different stages 

(because 𝜎1, … , 𝜎𝑇  do not have to all be the same element of {𝜎1, … , 𝜎𝑘}), but in a given 

stage, players cannot condition play on history. 

 

Is every strategy profile of this form necessarily a subgame-perfect equilibrium of the 

repeated game? Does your answer depend on 𝛿? Carefully justify your answer. 

 

 

2. Consider the following simultaneous-move 2x2 game. 

 Left Right 

Top 0,10 b,0 

Bottom 10,a x,y 

a) [SKIP – ANSWERED ON PS 3] Define prisoner’s dilemma. What conditions do a,b,x,y 

have to satisfy for this game to be a prisoner’s dilemma? 

 

For parts b and c, assume that the above game is indeed a prisoner’s dilemma (so that the 

conditions from part a hold) and is repeated infinitely many times. 

b) State player 1’s grim trigger strategy. 

c) Suppose both players have discount factor 0.8. Find and explain the conditions on a,b,x,y 

(in addition to those from part a) so that both players playing their grim trigger strategy is 

a subgame-perfect equilibrium. 

 

 



3. Let stage games A and B be simultaneous-move games, as follows: 

Stage Game A Left Right 

Top 7,3 1,4 

Bottom 9,5 2,6 

 

Stage Game B Left Right 

Top 13,16 10,21 

Bottom 15,11 12,14 

 

a) [SKIP – ANSWERED ON PS 3] Identify the stage game(s), if any, that meet(s) the 

definition of a prisoner’s dilemma. Show explicitly that the game(s) you identify meet(s) 

the definition, and that the other game(s), if any, do(es) not meet the definition. 

 

Consider a two-player game G, where stage game A is played in the first period, and stage 

game B is played in every subsequent period. The number of periods is infinite. At the end of 

each period, the players observe the actions played in that period. The players share a 

common discount factor 𝛿 ∈ [0,1). 
 

b) For what value(s) of 𝛿 does G have an SPE where (Bottom, Right) is played on path 

every period? Justify your answer by: 

i. stating an SPE for the value(s) in your answer (if any), 

ii. explaining in detail why the strategy profile you provided is an SPE, and 

iii. explaining why, for other values of 𝛿 (if any), there is no SPE where (Bottom, 

Right) is played on path every period. 

 

c) For what value(s) of 𝛿 does G have an SPE where (Top, Left) is played on path every 

period? Justify your answer by: 

i. stating an SPE for the value(s) in your answer (if any), 

ii. explaining in detail why the strategy profile you provided is an SPE, and 

iii. explaining why, for other values of 𝛿 (if any), there is no SPE where (Top, Left) 

is played on path every period. 

 

 

4. Consider the simultaneous-move game 𝐺 below: 

 Left Centre Right 

Top 3,6 6,9 3,6 

Middle 4,8 2,7 8,4 

Bottom 2,6 3,7 6,3 

a) Find all pure-strategy Nash equilibria of 𝐺. 

b) Find all other Nash equilibria, if any, of 𝐺. For each Nash equilibrium that you find, 

compute each player’s expected payoff. 

c) Explain why there is no Nash equilibrium of 𝐺 where exactly one player randomizes. 

 

 



5. Find all Nash equilibria in the following normal-form game. Make sure that your solution is 

exhaustive (i.e. it should show that there are no other such NE in this game, or the procedure 

should find all such NE even if the payoffs were different). 

 QLP CAQ 

NDP 1,2 2,3 

LIB 4,3 2,2 

 

 

6. Consider the following simultaneous-move game G: 

 Left Right 

Top 2,x 8,1 

Bottom 4,3 5,7 

For each real value of x, find every Nash equilibrium of G, and briefly explain why there are 

no Nash equilibria other than the one(s) that you have found. 


