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Instructions: This exam is 150 minutes long. Answer all the questions in part A and B. Good luck.
Part A (3 marks each, 30 marks in total)

Answer all of the following questions. Your grade will depend almost entirely on the quality of your explanation.

1. Suppose an economy consists of two individuals, Alfred and Kevin, whose utility levels are given by UA and UK, respectively. Comment on whether the following statements are true or false. Explain your answer briefly. 

If the social welfare function is: W=min[UA,UK]. In this society, the optimal distribution of income is complete equality. (3 points)

False. Departures from complete equality raise social welfare to the extent that they raise the welfare of the person with the minimum level of utility. For example, with the utility functions UA=I and UK=2I, the social welfare function W=min[UA,UK] would allocate twice as much income to Alfred than Kevin.

2. Suppose the current equilibrium in the health insurance market is a separating equilibrium. And now the government allows insurance companies to use genetic testing to better assess the health status (either good or bad) of their applicants. 
a) Would it exacerbate or mitigate the problem of adverse selection in the health insurance market? (1.5 points)
b) Would it be a good thing? (1.5 points)
a) With a separating equilibrium there is underprovision of insurance to the low-risk individuals due to the possibility for the high-risk individuals to imitate the low risk. The low-risk individuals in this case are those in good health and they cannot obtain as much insurance as they would like. On the other hand the high-risk individuals are those in bad health and they can buy fair insurance that provides full coverage. So, to signal their health status, those in good health have to incur the cost of partial coverage. Allowing genetic testing would remove such signaling costs to the benefit of those in good health and without cost for those in bad health. Thus, testing will mitigate and possibly remove the problem of adverse selection in the health insurance market. 
b) All bad health people still get full coverage and now all the good health people can get full coverage at the fair price as well so it is more efficient than before.
3. We usually heard that there is a shortage in human blood in hospitals. Some policy makers thus suggest paying for human blood to get more supply. Why might paying for human blood lower the average blood quality compared with the voluntary donor system now? (3 points)
The issue underlying the exercise is the motive for giving blood and the type that will be selected given an incentive scheme. Providing payment makes donating blood attractive to those who require money but are limited in their employment options. Prevalent among this group may well be those with the characteristics (drug addicts, alcoholics, etc) that are unwelcome in blood donors. 

Conversely, if no payment is offered the only motive for giving blood is to be socially helpful. There is no reason for expecting this characteristic to be correlated with unwelcome characteristics. Therefore, the average blood quality should be higher with the old system. 

4. Discuss which one of the properties of May’s Theorem is violated in the following situations:

a) To overthrow the status quo an alternative requires 70 percent or more of the vote. (1.5 points)
b) In many committees the chairman has the casting vote. (1.5 points)
a) Neutrality requires that all options are treated equally. With super-majority, as is termed the case where more than 50 per cent of the vote are required to defeat the status quo, it is the Neutrality property that is violated since the status quo has a comparative advantage over any alternative. They are no longer placed in a symmetric position. There is an obvious bias in favor of the status quo. 
b) Anonymity requires that all voters are treated in the same way. When the chairman in a committee has the casting vote, it is the Anonymity property that is violated as permuting the chairman with any other member of the committee can affect the voting outcome.
5. Suppose there are only two voters in a city, and they are voting for whether the government should provide a public good or not. The cost of providing the public good is 1, and the benefit of the public good to each voter is 1. 

The voters are going to vote “yes” or “no” on whether providing the public good. The public good will only be provided if at least one voter votes “yes”. The cost of the public good will be shared by only those people who voted “yes” in the vote.

Construct a game table and identify whether the public good is provided in this voting mechanism. (3 points)
The game table is like the following from the notes but now strategies “0” means “no” and “1” means “yes” in the table.
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The Nash equilibrium is for both votes to say “no” so the public good will not be provided.
6. The pretty little town of Wonderland lies on a scenic shoreline and has a population of 5000.  Each resident is willing to pay $400 a year to keep the shoreline scenic and clean, but people in this town like to free-rider.  The managers of Sludge Enterprises Inc. (SEI) also find the shoreline a very attractive place to build a new refinery which would destroy the scene. It would mean $1 million profit each year to SEI shareholders (none of whom live or visit Wonderland). 
a) From an efficiency perspective, should the refinery be built?  Explain. (1 point)
b) Suppose SEI owns the shoreline and every resident in Wonderland is a free-rider. How could the Wonderland municipal government use its power to tax Wonderland residents to achieve the efficient outcome? (2 points) 
a) No it should not be built.  The combined MWTP of Wonderland residents ($2 million) is greater than the value of the site to the SEI ($1 million).

b) If SEI has the rights and bargaining is costly, SEI may build the refinery because residents may free ride and fail to raise the needed bribe.  The Wonderland municipal government can overcome this problem by taxing each resident a little more than $100 to raise enough to bribe SEI to not build the refinery.

7. Discuss why the public good provision problem can be also thought of as an externality problem. (3 points)
Provision of public goods generates benefits for everyone, not just for those who provide the goods, so the benefits have the same characteristics as positive externalities. Overuse of public goods, because they are non-excludable, can generate negative externalities, such as congestion.
8. There is only one firm that creates pollution in a city. The firm currently emits 100 units of pollutants annually. Due to public protest, the government would like to reduce the pollution level to the efficient level either by using an (per unit) emission fee or a pollution reduction standard. 

The marginal social benefit of pollution reduction is: MSB = 100 – Q
The marginal abatement cost (MAC) of the firm is: MAC = Q where Q is the quantity of pollution abated by the firm.

a) What is the cost to the firm if the government requires the firm to reduce pollution to the efficient level? (1.5 points)
b) What is the cost to the firm if the government charges an emission fee that brings the pollution level to the efficient level? (1.5 points)
a) The efficient level of pollution reduction is MSB = MAC
100 – Q = Q

So the optimal pollution reduction is Q* = 50 (which means the efficient pollution level is 100-50=50)

MAC = 50 at Q*=50

The cost to the firm under the standard is 50*50/2 = 1250

b) The emission fee will be set to be equal to 50 = MAC (Q*=50)

The cost to the firm under the emission fee is 50*50/2 + 50*50 = 3750
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9. A firm hires two kinds of workers, A and B, and the firm cannot tell the type. There are 1500 Type A workers and 500 Type B workers in the labor market. Type A will produce $4000 worth of output per month, and Type B will produce $3500.
The firm decides to distinguish the workers by having an exam. For each question a worker get right on the exam: Type A has to spend 1 hour studying, and Type B has to spend 2 hours. For either type, the cost of studying for an hour is $10. 
Suppose a worker will get paid $4000 if getting at least 30 questions correct (C) in the exam or $3500 otherwise. 
a) What is the equilibrium of this scheme? (1 point)
b) Now the government is planning to ban the exam as the government considers time spent on studying is a waste. If the firm still cannot tell the type of the workers and is without the help of the exam, what wages would the firm offer to the workers? Does the banning of the exam improve efficiency? (2 points) 
a) Net benefits to both types of workers are in the table:
	
	C = 0
	C = 30

	Net benefits to Type A
	3500
	4000-10(30) = 3700

	Net benefits to Type B
	3500
	4000-20(30) = 3400


So a separating equilibrium will happen with A gets a net benefit of 3700 and B gets 3500.
b) In this case, the firm would offer a wage that is equal to the average productivity of the workers. A pooling equilibrium could happen.
Wage = average productivity of a worker = 0.75(4000) + 0.25(3500) = 3875

Since there is no exam, the worker’s net benefit is the same as the wage. The Both types of workers will have higher net benefits than before so this equilibrium is more efficient.
10. Suppose there are 8 voters in total in a country, and the voters can be separated into 3 main types: type A, type B and type C. The country is going to vote on whether to spend the budget surplus from last year on healthcare, education or social security. The preferences of the three types of voters are in the following table:
	Type A
	Type B
	Type C

	Healthcare
	Social Security
	Education 

	Education
	Education 
	Healthcare

	Social Security
	Healthcare
	Social Security


e.g. Type A voters want the government to spend money on healthcare the most.

There are 3 type A voters, 3 type B voters and 2 type C voters in the country. What will be the voting outcome if the voting method is 

a) pair-wise majority voting? (1 point)
b) Borda voting? (1 point)
c) Runoff voting? (1 point)
a) If the agenda setter chooses Healthcare (H) vs Social Security (S) in the first round, then H gets 5 votes and S gets 3 votes (H wins). The second round will be H vs Education (E), E will win with 5 votes.
If the agenda setter chooses H vs E in the first round, then H gets 3 votes and E gets 5 votes (E wins). The second round will be E vs S, E will win with 5 votes again.

If the agenda setter chooses S vs E in the first round, then S gets 3 votes and E gets 5 votes (E wins). The second round will be E vs H, E will win with 5 votes again.

So the voting outcome is always E wins.

b) H gets 16 points
E gets 18 points

S gets 14 points
So the voting outcome is E again.

c) The first round, H gets 3 votes, S gets 3 votes and E gets 2 votes. So no option has majoiry and E got the lowest vote so E is dropped.
So the second round (runoff) will be H vs S. H will have 5 votes and S will have 3 votes. So this time the voting outcome is H.

Part B (5 marks each, 15 marks in total)

Your answers to the following questions should take advantage of the relevant economic tools. Where calculations are involved, show your work.

1. Consider a collective decision between three individuals to produce or not one public good which costs $240. Suppose that if the public good is produced, the cost is equally shared between the three individuals, namely $80 each. Assume that the gross benefits from the public good differ between individuals and are respectively $100, $90 and $60 for individual 1, 2 and 3. Each individual is asked to announce his own net benefit for the public good, and the public good is produced only if the sum of reported net benefits exceeds or equal to zero.

a) Show that the Groves-Clarke mechanism induces truthtelling as a dominant strategy if each individual reports independently their own benefit. (3 points)
b) Show that the resulting provision of public good is optimal. (1 point)
c) What would be the provision of public good if the decision was taken by a majority vote, assuming the cost is equally shared in the event of public good provision? Compare your answer with part b). (1 point)
a) Given the gross benefits and the equal division of the cost, the net benefits are v1 = 20, v2 = 10 and v3 = -20. The socially-efficient decision is to provide the public good since the sum of net benefits is positive: v1 + v2 + v3 = 10.

In the Clarke-Groves mechanism the payoff of player 1 is
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where r2 + r3 is the side-payment made to player 1. 

Suppose players 2 and 3 both lie, with r2 = -10 and r3 = -30. Then the payoff of player 1 (π1) is
v1+-10+-30 = -20  
if r1+(-40) >=0

                   =  0 
if r1+(-40) < 0 
Payoff to player 1 will be zero if he tells the truth. He will not overstate the net benefits (for example r1 = $50) because his payoff will then be negative. There is no incentive for player 1 to lie here even when both player 2 and 3 lie.

Now assume that players 2 and 3 truthfully reveal their valuations. Then the payoff of player 1 (π1) is
v1+v2+v3 = 10 

if r1+(-10) >=0

                     0 

if r1+(-10) < 0 
Hence it is weakly dominant for player 1 to tell the truth and announce r1 = 20 and obtain a payoff of 10. The same argument applies to the other two players. So all the players will tell the truth.
b) Since the three players all report their true values, the public goods will be provided (which is optimal).

c) With majority voting both players 1 and 2 would vote for the provision of the public good. The result is the same as in b). The public good will be provided.

2. A government is going to provide a public good, Z, to Jack and Ava in a town. Their preferences are represented by the following utility functions:

Jack: 3lnXJack + lnZ

Ava: 2lnXAva + 2lnZ

Xi is the amount of private goods consumed by Jack or Ava, and Z is the amount of the public good provided to both persons. Jack has an income of $20, and Ava has an income of $70. Price of X is $1 and Price of Z is $2. 

a) Find the socially optimal amount of Z. (2 points)
b) What should be the Lindahl prices charged to Jack and Ava to finance the provision of Z? (2 points)
c) Suppose the government starts with charging $1 each to Jack and Ava for the public good, describe how can the government get to the Lindahl prices in b). (1 point)
a) Jack’s inverse demand for Z: PZJack = MJ/4Z

Ava’s inverse demand for Z: PZAva = MA/2Z

MJ/4Z + MA/2Z = 2

20/4Z + 70/2Z = 2

Z* = 20

b) PZJack = 20/4(20) = $0.25

PZAva = 70/2(20) = $1.75

c) By charging $1 each to Jack and Ava, Jack wants 5 units of Z, and Ava wants 35 units. So the government should rise the price charged to Ava ($1.25) and lower the price charged to Jack ($0.75). The amount of Z they want should get closer and closer to Z* when the government keep repeating this process until the Lindahl prices are charged.
3. Alfred and Betty are living in the same apartment. Alfred only likes watching TV and Betty only likes listening to the radio. All the time, while Alfred is watching TV, Betty is listening to the radio. As a result, they both cannot quite hear what the programs are talking about. They would like to find a way to make both of them better off. The preferences of the two people can be represented by the utility functions below:

Alfred: U(XA,YB) = 2XA – YB
Betty: U(XA,YB) = YB – (XA)1/2  

Where XA is the number of hours of TV watching by Alfred and YB is the number of hours of radio listening by Betty. Assume they both have $10 income and turning on the TV or radio costs $1 per hour in electricity (PX = PY = 1).

a) What would be the allocation (XA, YB) if each person ignored the other person, and made consumption decisions based only on their own well-being? (1 point)
b) Would the Coase theorem work in this case? Why? (1 point)
c) There is an arbitrator who wants to maximize the welfare in the department. Assuming the arbitrator puts equal weight on the utility of both persons, what will be the final outcome? (Hint: Income is pooled together) (2 points)
d) Is the outcome in c) fair? Why? (1 point)
a) Since Alfred just likes watching TV and Betty just likes listening to the radio, they would spend all the money on the thing that they like. 

XA = 10

YB = 10

b) Probably not. Alfred is only willing to reduce his TV watching if Betty reduces her amount of radio listening, same with Betty. So both persons would have to reduce the amount of their activities if there is any chance for a deal to be made. If Alfred and Betty both reduce the number of hours spent on those activities by 1, they will be worse off compare with a). 

c) Equal weight ( social welfare function = U(Alfred) + U(Betty) 

max (2XA – YB + YB – (XA)1/2 + λ(20 – XA – YB)  

XA = 20

d) Fair in the eyes of the arbitrator since it maximizes the total welfare in the apartment. 













