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 Final Exam 
 
 

Answer all four questions, each in a different exam book. 
Write your student number on each exam book and include your name on the book for Question 1. 
Also write your name at the top of this question sheet, and please return this question sheet at the same 
time that you turn in the exam books. 
Write legibly, show your work, and justify your responses. 
 

 

1.  

(a) [15 points]  An Alabama Voting Game 

Consider a static game played between two political candidates. Locations on the political 
spectrum are denoted by the variable x, where x  [0,1]. Voters are uniformly distributed on 
[0,1]. The two candidates, identified as R and D, simultaneously and independently locate 
themselves at points yR  [0,1] and yD  [0,1], respectively. 

Each voter at location x  [0, ½] votes for the candidate that is located closer to her. 

Each voter at location x  (½, 1] prefers the candidate that is further to the right—and only 
votes for a candidate that is located at the same position or to the right of the voter’s location. 
To be precise, each voter at x  (½, 1] prefers yR if yR > yD and prefers yD if yD > yR ; 
however, if yR < x and yD < x, then voter x abstains. 

If the two candidates select the same location, then the voters attempt to divide themselves 
50-50 between casting votes for the two candidates. A candidate receives a payoff of +1 if he 
obtains greater than 50% of the vote count, receives a payoff of –1 if he obtains less than 
50% of the vote count, and receives a payoff of 0 if he obtains exactly 50% of the vote count. 
Note that abstaining voters do not contribute to the vote count. Furthermore, note that since 
there is a continuum of voters, the vote by a single x cannot affect the candidates’ payoffs. 

Solve for all of the Nash equilibria in pure strategies of this game. Be sure to demonstrate 
that there are no other possible Nash equilibria in pure strategies other than those you find. 

(b) [10 points]  [Unrelated to part (a)] 

Consider the following static game. There are three players (i = 1, 2, 3). Each player i 
simultaneously and independently selects a strategy [0,5]is  . The payoff to each player i is 
given by: 
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Solve for all of the Nash equilibria of this game, rigorously justifying your answer. 
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2. [25 points]  Nash equilibrium, correlated equilibrium, Folk Theorem 

(a) [12 points]  Consider the following two-player game, G1, of complete information: 

  Player II 

  L R 

Player I 
T 3 , 2 0 , 0 

B 0 , 0 2 , 3 
 

(i) Determine all of the Nash equilibria of the static game G1. 

(ii) Determine the set of payoff vectors that can be supported by correlated 
equilibria of G1 which utilize public randomizing devices and graph it 
accurately. 

(iii) Determine the Folk Theorem region for the infinitely-repeated game that 
utilizes game G1 as the stage game. State the number of sides of this region 
and graph the region accurately. 

(iv) Determine an element of the Folk Theorem region (of part (iii)) that is not a 
payoff vector from a correlated equilibrium (of part (ii)), or state that no such 
point exists. In either case, provide some clear intuition for your answer. 

(b) [13 points]  Consider the following two-player game, G2, of complete information: 

   Player II  

  L C R 

 T 5 , 3 5 , 5 3 , 4 

Player I M   4 , 10 9 , 9  4 , 11 

 B 3 , 3 11 , 4   5 , 5 
 

(i) Determine all of the Nash equilibria of the static game G2. 

(ii) Determine the set of payoff vectors that can be supported by correlated 
equilibria of G2 which utilize public randomizing devices and graph it 
accurately. 

(iii) Determine the Folk Theorem region for the infinitely-repeated game that 
utilizes game G2 as the stage game. State the number of sides of this region 
and graph the region accurately. 

(iv) Determine an element of the Folk Theorem region (of part (iii)) that is not a 
payoff vector from a correlated equilibrium (of part (ii)), or state that no such 
point exists. In either case, provide some clear intuition for your answer. 
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3. [25 points]  A dynamic bargaining game with a roll of the dice 

Consider the following dynamic bargaining game between one seller and one buyer of an item. The 
item is commonly known to be worth 0 to the seller and worth 1 to the buyer. Each period t (t ≥ 0), 
one (six-sided) die (singular of dice) is rolled. If “1” or “2” comes up, the seller makes an offer of pt 
to the buyer, and the buyer can accept or reject. However, if “3”, “4”, “5” or “6” comes up, the buyer 
makes an offer of pt to the seller, and the seller can accept or reject. If the offer of pt is accepted in 
period t, the seller receives a payoff of t

 pt , the buyer receives a payoff of t
 (1 – pt ), where   (0,1), 

and the game ends. If the offer of pt is rejected, the game proceeds to period (t + 1), the die is rolled 
again and the process repeats. 

(a) Calculate and fully specify a stationary, subgame perfect equilibrium of this dynamic game. 

(b) Recall that, in the derivation of the Nash bargaining solution, four axioms are assumed and 
a theorem is proven. 

(i) State the four axioms and state the theorem for the standard Nash bargaining solution. 

(ii) For the “dynamic bargaining game with a roll of the dice” described above, modify 
the statement of the theorem so that it corresponds to the solution of part (a). 

 
4. [25 points]  Two auction games with discrete bids 

(a) Consider a sealed-bid second-price auction for a single object, where there are only two 
allowable bids. The two risk-neutral bidders have valuations which are private information 
and which are drawn from i.i.d. random variables that are uniformly distributed on the 
interval [0,1]. After observing her own valuation, each of the two bidders simultaneously and 
independently submits a bid selected from the two-element set {0, 1/2} (i.e., the only 
allowable bids are zero and one-half). The high bidder wins the object and pays the amount 
of the losing bid; in the event of a tie, the winner is determined by the toss of a fair coin. 

Solve for the Bayesian-Nash equilibrium of this second-price auction game. 

(b) Now consider a sealed-bid first-price auction where the two allowable bids are {0,1/4} (i.e., 
the only allowable bids are zero and one-quarter). The high bidder wins the object and pays 
the amount of her winning bid; in the event of a tie, the winner is determined by the toss of a 
fair coin. Apart from this, the game is the same as in part (a).  

Solve for the Bayesian-Nash equilibrium of this first-price auction game. 

(c) For each of the two auction games of parts (a) and (b), determine: 

i. the seller’s expected revenues; and 

ii. the probability that the item is allocated efficiently. 

Compare the expected revenues and the probability of efficiency for the two auction games. 

(d) Does the Revenue Equivalence Theorem apply to the comparison between these two auction 
games? Justify and explain your answer carefully. 


