
ECON 282 Final Practice Problems           S. Lu 

 

 

Multiple Choice Questions 

Note: The presence of these practice questions does not imply that there will be any multiple 

choice questions on the final exam. 

 

1. How many Nash equilibria does the following game have? 

 Left Right 

Up 1,1 0,3 

Down 2,2 0,4 

A) one 

B) two 

C) three 

D) infinitely many 

 

 

2. Which of the following statements is/are true? 

i. In every game, every subgame-perfect equilibrium is a Nash equilibrium. 

ii. In simultaneous-move games, all Nash equilibria are subgame-perfect equilibria. 

A) i only 

B) ii only 

C) neither i nor ii 

D) both i and ii 

 

 

3. Consider the following game: 

 Left Right 

Top 0,0 1+2L,G 

Bottom L,1 1,0 

If a Nash equilibrium where neither player plays a pure strategy exists, then that strategy 

profile will depend on: 

A) G, but not L 

B) L, but not G 

C) neither G nor L 

D) both G and L 

 

 

4. Consider a prisoner’s dilemma repeated a million times. The folk theorem tells us that: 

A) There exists a Nash equilibrium where (Cooperate, Cooperate) occurs every period. 

B) If players are patient enough, for any outcome in the stage game, there exists a subgame-

perfect equilibrium where that outcome occurs every period. 

C) If players are patient enough, there exists a subgame-perfect equilibrium where 

(Cooperate, Cooperate) occurs every period. 

D) None of the above 

 



TRUE/FALSE and Explain 

Note: Again, this type of question may or may not be present on the final exam. 

 

1. If the continuity axiom of expected utility theory holds, then, given any lottery L, there 

exist lotteries L’ and L’’ such that L’ is strictly preferred to L, which is strictly 

preferred to L’’. 
 

2. Consider a simultaneous-move stage game G, a finitely repeated game R where G is played T 

times, and an infinitely repeated game R’ where G is repeated infinitely many times. In both 

R and R’, the outcome of each stage is made public before the next stage, and all players 

share a discount factor 𝛿 ∈ (0,1). 
As 𝑻 → ∞, subgame-perfect equilibrium (SPE) yields similar predictions in R as in R’. 

(In other words, the set of SPE in a very long finitely repeated game “looks close” to the 

set of SPE in an infinitely repeated game.) 

 

3. Consider the following three-player simultaneous-move game. 

First L R  Second L R 

T 2,-2,10 5,2,-10  T -1,8,-10 3,4,10 

M 0,7,6 -4,-7,7  M -3,0,8 1,2,9 

B -5,-3,-10 6,3,10  B 0,5,10 -2,6,-10 

Player 1 chooses between T, M and B (i.e. picks the row). 

Player 2 chooses between L and R (i.e. picks the column). 

Player 3 chooses between First and Second (i.e. picks the table). 

The 𝑖th number in each cell is player 𝑖’s payoff. 

a) (B; 0.4 L, 0.6 R; 0.5 First, 0.5 Second) is a strategy that gives player 1 an expected 

payoff of 0.2. 

b) (50% chance of (T, L, Second), 50% chance of (T, R, Second)) and (B, R, Second) 

are two outcomes between which player 2 is indifferent. 

 

 

Problems 

 

1. Consider the following simultaneous-move game: 

 Left Center Right 

Top 4,-2 5,-3 3,-1 

Middle 5,5 5,1 1,1 

Bottom 4,0 6,-2 0,2 

a) List all pure-strategy Nash equilibria in the above game. 

b) Find the expected payoff of the player picking the row (player 1) in the other Nash 

equilibrium. (There is exactly one Nash equilibrium that is not in pure strategies.) 

 

 

 

 

 



2. Perform iteration of strictly dominated strategies (ISD) on the following game. Make sure to: 

- List your steps in order and briefly justify each one. 

- Explain why no further step is possible. 

 L C R 

T 4,3 5,8 -3,-4 

M 6,-3 -1,-2 7,9 

B 9,1 3,4 -2,10 

 

3. Consider the following simultaneous-move game G: 

 Left Right 

Top x,5 4,6 

Bottom 2,9 3,7 

For each value of x other than x=2, find every Nash equilibrium of G and briefly explain why 

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

 

4. Donald, Ted and Marco are considering whether to run in an election. In order to win the 

election directly, a candidate must get 50% of the vote. If no one wins directly, then a winner 

is chosen at random according to the following probabilities: 

Donald 0%, Ted 10%, Marco 50%, someone else 40% 

The probabilities of winning the election directly are as follows: 

- If all three candidates run: Donald 50%, Ted 10%, Marco 0% 

- If Donald and Ted run: Donald 60%, Ted 40% 

- If Donald and Marco run: Donald 70%, Marco 30% 

- If Marco and Ted run: Ted 60%, Marco 40% 

- If only one person runs, that person automatically wins directly. 

- If no one runs, no one wins directly, and a winner is chosen as described above. 

Donald, Ted and Marco are expected utility maximizers. Their utility from winning is 10, 

and they incur utility cost 𝑐 > 0 if and only if they run. 

 

First suppose that all three players simultaneously decide whether to run. For parts a and b, 

you do not need to show your work, but please clearly indicate what your answer is. 

a) Give the normal form of this game. Since this is a three-player game, do this in two tables, 

where: Donald (player 1) picks the row, Ted (player 2) picks the column, and Marco 

(player 3) picks the table. 

b) For every value of 𝑐 > 0, find all pure-strategy Nash equilibria (NE) of this game. 

Note: Instead of listing the pure-strategy NE(s) for each range of 𝑐, you may list the 

range of 𝑐 for each pure-strategy NE. 

c) For every value of 𝑐 ∈ (0,3), find all non-pure NE of this game. Show your work. 

 

Now suppose that Donald first chooses whether to run, followed by Ted, and then Marco. 

Each player observes all previous decisions before choosing. 

d) For what values of 𝑐 > 0, if any, does there exist a subgame-perfect equilibrium where, 

on the path of play, only Ted runs? Show your work. If your result differs from the 

result in the simultaneous case, give an intuition for why that is the case. 

 



5. Consider the following simultaneous-move game: 

 L R 

T 1,x 3,5 

B 2,4 y,6 

Find all pairs (𝑥, 𝑦) ∈ ℝ2 for which there exists at least one Nash equilibrium (NE) where 

player 1’s strategy places probability 0.5 on both T and B. 

(Ideally, your explanation should indicate why pairs (𝑥, 𝑦) not included in your answer fail 

the desired criterion.) 

 

6. Consider the following simultaneous-move game: 

 Left Right 

Top A,w C,y 

Bottom B,x D,z 

Suppose A>B and D>C. 

a) Explain why, if w=y, then G must have infinitely many Nash equilibria. Make sure to 

clearly identify the equilibria to which you refer. 

b) Show that if G has only one Nash equilibrium and w>y, then G is dominance solvable. 

 

7. Consider the following two simultaneous-move games: 

Game A Left Centre Right 

Top 6,-10 12,8 1,9 

Middle 7,5 2,1 4,4 

Bottom 5,7.5 6,2 4,3 
 

Game B First Second 

Up 1,1 0,0 

Down 0,5 9,9 

a) Find every Nash equilibrium, and explain why there are no others: 

i. In Game A; 

ii. In Game B. 

 

Game C is played in two stages. In stage 1, the players simultaneously play Game A. They 

then observe the outcome of Game A. In stage 2, they simultaneously play Game B. 

Each player’s payoff is the sum of their stage 1 payoff and 𝛿 times their stage 2 payoff. That 

is, if they get 𝑢𝐴 from Game A and 𝑢𝐵 from Game B, their total payoff is 𝑢𝐴 + 𝛿𝑢𝐵. Assume 

𝛿 > 0. 

b) If stage 1 and stage 2 represent different time periods, what is 𝛿 called? 

c) Suppose 𝛿 = 1. State a subgame-perfect equilibrium of Game C where (Bottom, Centre) 

is played for sure in stage 1, and explain why your answer is a subgame-perfect 

equilibrium. 

d) Let 𝛿* be the lowest value of 𝛿 for which there exists a subgame-perfect equilibrium of 

Game C where (Bottom, Centre) is played for sure in stage 1. 

i. Find 𝛿*. (Leave your answer as a fraction.) 

ii. Assuming 𝛿 = 𝛿*, state a subgame-perfect equilibrium of Game C where (Bottom, 

Centre) is played for sure in stage 1. 



8. Consider the following stage game, repeated infinitely many times: 

 Left Right 

Up 1,9 6,5 

Down 4,3 7,2 

 

a) Show that the above stage game satisfies the definition of a prisoner’s dilemma. 

 

Let 𝛿 ∈ [0,1) be player 1’s discount factor, and suppose player 2 plays “tit-for-tat” every 

period, while player 1 plays “Down” in the first period, and “tit-for-tat” in all other periods. 

 

b) What is player 1’s payoff each period? Justify by saying what “tit-for-tat” means. 

c) What is player 1’s total discounted payoff? Express your answer as a single fraction (i.e. 

not as an infinite sum). 

 

 

9. Consider an infinitely repeated game with observed actions where players have discount 

factor 𝛿 ∈ (0,1). The stage game is the following symmetric prisoner’s dilemma: 

 C D 

C 10,10 0,20 

D 20,0 3,3 

 

a) Suppose 𝛿 = 0.9. Is the following strategy profile a SPE of the infinitely repeated game? 

Give a full justification for your answer. 

Both players use the following strategy: Play C in the first stage, and continue playing C 

as long as the opponent has played C in all previous stages. If the opponent has played D 

in any previous stage, play D. 

 

b) Find all values of 𝛿 ∈ (0,1) for which there exists an SPE where the outcome is that (C,C) 

is played at every stage. Show your work, and explain why you found all values. 

 

 

10. Consider the following simultaneous-move game: 

 Left Centre Right 

Top 10,10 2,8 20,4 

Middle 8,2 5,5 20,4 

Bottom 4,20 4,20 15,15 

 

a) Find all Nash equilibria in the above game (one-shot, not repeated). 

 

b) Suppose the above game is repeated infinitely many times. For which stage-game 

outcome(s) a is the following strategy profile a subgame-perfect equilibrium for NO 

(nonnegative) discount factor less than 1 (i.e. for what a is the following never an SPE)? 

“Play a in the first period. Then play a if a was the outcome in all previous stages; 

otherwise play (Middle, Centre).” 

 



11. Consider the following stage game, which we will call G: 

 Left Right 

Up 5,4 1,6 

Down 2,8 0,x 

Assume that both players have discount factor δ = 0.1. x is any real number. After each 

period, each player’s action is revealed, as usual. 

 

a) Suppose G is repeated 100 times. Find every subgame-perfect equilibrium. Explain why 

there are no others (you need to provide the reasoning, not just a fact). 

 

b) Suppose G is repeated infinitely many times. Find every subgame-perfect equilibrium. 

Prove that there are no others. 

 

 

12. Consider the following two-player simultaneous-move game: 

 L R 

T 1,1 0,0 

B 0,0 0,0 

a) Find every Nash equilibrium (NE) of this game, and explain why there are no others. 

 

Now consider this two-player simultaneous-move game: both players choose an integer from 

{0,1,2,3, … , 𝑛}, where 𝑛 ≥ 1, and receive payoff equal to the lower number chosen. 

 

b) Find every NE of this game, and explain why there are no others. 

Hint: Try to generalize your reasoning from part a. 

 

 

13. Consider the following five properties of a game: 

(i) there are exactly two players; 

(ii) for each player i, there is exactly one information set where player i takes an action; 

(iii) each player has exactly two possible actions; 

(iv) there are at least two subgame-perfect Nash equilibria (SPE); 

(v) all SPEs predict the same outcome, which occurs with 100% probability. 

 

a) Draw the extensive form of a game satisfying all properties above. 

 

b) Describe as precisely as you can (when players play, payoffs, etc.) the set of all games 

satisfying all properties above, and explain why they must satisfy your description. (In 

other words, what things could you change from your answer to part a such that your 

game would still satisfy properties (i) to (v), and what things could you not change?) 

Hint: Start by figuring out if the game must be simultaneous-move, sequential, or if it 

could be either. 


