
 

 

Problem 1 

Suppose that in the Drive versus Train example discussed in class we want to induce the socially optimal 

outcome where 2000 commuters choose to drive.  We wish to induce it by charging a toll for people 

driving on the bridge. 

 

a. Assuming that people value time (during the rush hour) at approximately $12 per every hour 

saved (20 cents per minute saved) and that the train fare and the cost of driving the car (other than 

toll) are roughly the same.  What toll will yield strategic (Nash) equilibrium with 2000 people 

driving? 

 

b. Suppose that 80 percent of the commuters value their time at $12 per hour as above, and of the 

remaining 20 percent, 10 percent value it at $24 per hour, and 10 percent value it at $6 per hour.  

What should the new toll be in order to induce an equilibrium with 2000 drivers? 

 

 

Problem 2 

Adam and Betsy, two professionals who share a common reception facility, have to decide on the level of 

improvement to the facility.  Money spent on improvement is likely to increase their future flow of net 

income.  It is assumed that if they spend a total of $t on improvements, with t  $400,000, they will each 

see an increase in their future profit worth $0.75t in present value.  Money spent beyond $400,000 will 

have no effect and would just be wasted.  To determine the level of expenditure, t, and how to allocate it 

among the two of them, the following procedures (games) are considered. 

 

Voluntary-contributions game:  Simultaneously, each one will announce his contribution to the project, 

resulting in two numbers, CA and CB.  The total amount spent on improvements will be t = CA + CB.  This 

means that the payoff of each of them from the game will be the benefit, computed from the expression 

above, minus his/her contribution. 

 

Equal-pay game:  Simultaneously, each one will make a proposal of how much the total expenditure on 

the project be, resulting in two numbers, PA and PB.  The total expenditure will then be the average of 

their proposals, t = (PA + PB)/2, and each will be charged t/2.  Thus, the payoff to each of them will be the 

benefit, computed from the above expression, minus t/2.  For a reasonable cap, they agree that no one’s 

proposal is allowed to exceed $800,000. 

 

Part A: What are the Nash equilibria of the voluntary contributions game as described above? 

 

Part B: If Adam’s benefit was 1.1t instead of 0.75t, with everything else being the same, how would your 

answer to Part A change? 
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Part C: Find a Pareto-efficient Nash equilibrium of the equal-pay game as described above (an 

equilibrium is Pareto efficient if they cannot find a different outcome [level of investment and allocation 

of the costs] that makes them both better off.  Said differently, you cannot find a win-win improvement 

over the equilibrium outcome; if you find an arrangement where one is better off [than the equilibrium], 

the other must be worse off). 

 

Part D (strategic polarization): Suppose the two of them had a small disagreement on how far a useful 

investment could extend.  They both still believe that every dollar invested in the project has a return of 

$0.75 to each of them.  Only from Adam’s point of view this rate applies only to the first $400,000 (no 

return for improvements beyond this level), as before, and from Betsy’s point of view the rate extends to  

the first $410,000 (no return for improvements beyond this level).  What are the Nash equilibria of the 

equal-pay game under this modification?  

 

 

Problem 3 

Consider the 2x2 two-player game: 

a. Does the game have dominant strategies? 

b. Identify all strategic (Nash) equilibria. 

c. Which strategy would you choose as PI, playing this game once? 
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