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Problem Set 3 

Due on November 14, at 10:30am 

 

 

Remember to show your work on all questions. 

 

 

1. Consider the centipede game described on slide 6 of the slide set “Games of Perfect 

Information: Examples and Applications.” 

 

a) How many pure strategies does each player have? 

b) Find the subgame-perfect equilibrium of this game. 

c) Find the subgame-perfect equilibrium outcome of this game. 

d) Find a Nash equilibrium that is not subgame-perfect. 

e) (Harder) Show that every pure-strategy Nash equilibrium must lead to the subgame-

perfect equilibrium outcome. 

[Hint: proceed by contradiction. That is, assume that there is a NE leading to a different 

outcome, and show that one of the players would not be best responding, which 

contradicts the assumption.] 

 

 

2. Consider the simultaneous-move game below, denoted G: 

 Colbert 

Wag Don’t Wag 

Rowling Write 3,3 7,-10 

Don’t Write 0,0 5,9 

 

Assume that the above payoffs are measured in dollars. 

Here’s the twist: Colbert faces the following contract before G: 

If Rowling plays ‘Don’t Write’, Colbert shall pay Rowling $5. 

If Rowling plays ‘Write’, Colbert shall pay Rowling $1. 

Colbert must either accept or reject the contract, and G immediately follows his decision. 

Suppose Rowling will learn whether Colbert has accepted or rejected the contract before G, and 

Colbert knows that Rowling will be informed. 

 

a) Draw an extensive-form game that has three subgames and corresponds to this situation. 

b) Find all subgame-perfect equilibria in this game. 

c) Find a pure-strategy Nash equilibrium that is not subgame-perfect, if any. 

 

 

 

 



3. Consider a three-stage game with observed actions. There are two players, Barack (player 1) 

and Mitt (player 2). (Note: as usual, the payoff pairs show player 1’s payoff first.) 

Stage 1: Mitt decides between “Run” and “Don’t Run”. 

o If Mitt chooses “Don’t Run”, the game ends, and the payoffs are (10,0). 

o If Mitt chooses “Run”, the game proceeds to Stage 2. 

Stage 2: Barack and Mitt play simultaneously, and both choose between “Economy” and 

“Foreign Policy”. 

o If both choose “Economy”, the game ends, and the payoffs are (5,0). 

o If both choose “Foreign Policy”, the game ends, and the payoffs are (7,-2). 

o If Barack chooses “Foreign Policy” and Mitt chooses “Economy”, the game ends, 

and the payoffs are (1,4). 

o If Barack chooses “Economy” and Mitt chooses “Foreign Policy”, the game 

proceeds to Stage 3. 

Stage 3: Barack decides between “War” and “No War”. 

o If Barack chooses “War”, the payoffs are (3,-1). 

o If Barack chooses “No War”, the payoffs are (2,3). 

 

Find every pure-strategy subgame-perfect equilibrium of this game. (A complete answer 

should make clear why there are no other pure-strategy subgame-perfect equilibria.) 

 

 

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

 Left Right 

Top 0,10 b,0 

Bottom 10,a x,y 

 

Define prisoner’s dilemma. What conditions do a,b,x,y have to satisfy for this game to be a 

prisoner’s dilemma? 

 

 

5. 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 

 

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. 


