ECO2110A Microeconomic Analysis of the Public Sector 

Instructor: Jianwei Zhong 

First Midterm Feb 9th, 2012 

Part I  Multiple choices. (Each for 2 points)
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1. Refer to the above figure, which area represents producer surplus after the tax is levied on the consumer?

	a.
	A

	b.
	A + B + C

	c.
	D + E

	d.
	F*




2.  How can the government internalize a positive externality?

	a.
	by taxing production, which would decrease supply

	b.
	by taxing production, which would increase supply

	c.
	by subsidizing production, which would decrease supply

	d.
	by subsidizing production, which would increase supply*




3.  Why is national defence a classic example of a public good?

	a.
	Private security services are very difficult to find.

	b.
	It is difficult to exclude people from receiving the benefits from national defence once it is provided.*

	c.
	Everyone agrees that some level of national defence is important, but only the government knows the optimal amount.

	d.
	If individuals were required to purchase their own armoured tank, there wouldn't be enough tanks to go around.


4.  Let the social welfare function be W = U1 + U2, its indifference curves are represented by which one of the following graphs?

	a.
	A*

	b.
	B

	c.
	C

	d.
	D




5.  In the following graph, what does the slope of the curve represent?

	a.
	Marginal rate of substitution

	b.
	Market price ratio

	c.
	Technical rate of substitution

	d.
	Marginal rate of transformation*



Part II  Short answer questions. 
1. (5 points) What is the condition for efficient provision of public goods? What does it mean? How is it different from the condition for efficient provision of private good?
The condition is that the sum of the marginal benefits to all of the individuals in the society equals the marginal cost of producing another unit of the public good. It means because everybody must consume the same amount of the public good, its efficient provision requires that the total valuation they place on the last unit provided equal the incremental cost to the society of providing it. In contrast, the efficient provision of private good requires that every individual’s marginal benefit from consuming additional unit of the private good equal the additional cost to provide that unit of private good. 
2. (10 points) What is the Coase Theorem? What is its implication for the correction of negative externality produced by the polluter to the fisherman’s business through emitting pollutants to the river?
The Coase Theorem states that under the assumption that the bargaining costs are low and the property rights are assigned, no government intervention is required to deal with externalities, the efficient solution could be achieved through voluntary bargaining.  The implication for the correction of negative externality is that, when property right of the river belongs to the polluter , as long as MD>MB-PMC, it is possible to have a bargain; when property right of the river belongs to the fisherman, as long as MB-PMC> MD, it is possible to have a bargain. (expand along these two directions)
3. (5 points) What is the second theorem of welfare economics? What is its implication to the government’s intervention to the economy?
The second theorem of welfare economics states that the society can attain any Pareto efficient allocation of resources by making a suitable assignment of the initial endowments and then letting people freely trade with each other. It implies a minimal government such that the role of the government should be to redistribute income suitably and getting out of the way and let markets work, then any point on the utility possibility frontier is attainable. 
Part III  Calculations.

1. (10 points) The economy consists of two individuals A and B. The total income available in the economy is fixed and equal to $20,000.

a. Assume A and B have identical utility function U = 100(y)0.5 where the marginal utility is MU = 50(y)-0.5. What is the welfare maximizing distribution of income if the social welfare function is W = UA + UB? What if the social welfare function is  W = min[UA,UB]?

When W = UA + UB, it requires MUa=MUb , therefore 50(ya)-0.5=50(yb)-0.5, ya=yb, also ya+yb=20,000, so ya=yb=$10,000   (2.5 points)
When W = min[UA,UB],  it requires UA=UB, therefore 100(ya)0.5=100(yb)0.5, ya=yb, also ya+yb=20,000, so ya=yb=$10,000   (2.5 points)
b. Assume A has the above utility function, B’s utility function is U = 200(y)0.5, where marginal utility is MU = 100(y)-0.5. What is the welfare maximizing distribution of income if the social welfare function is W = UA + UB? What if the social welfare function is W = min[UA,UB]?

When W = UA + UB, it requires MUa=MUb , therefore 50(ya)-0.5=100(yb)-0.5, yb=4ya, also ya+yb=20,000, so ya=4,000, yb=16,000   (2.5 points)
When W = min[UA,UB],  it requires UA=UB, therefore 100(ya)0.5=200 (yb)0.5, ya=4yb, also ya+yb=20,000, so ya=16,000, yb=4,000   (2.5 points)
2. (10points) Consider the hypothetical market for the hepatitis A vaccine. The market demand (or private marginal benefit schedule) is given as: P = 80 – 0.25Qd where Qd denotes the number of vaccinations demanded per month and P is the price per vaccination. The market supply for the vaccine (the private marginal cost schedule) is: P = 15 + 1.4Qs where Q denotes the number of vaccinations supplied per month. 

a. The hepatitis A vaccination generates external benefits. Suppose the external marginal benefit schedule is given as MEB = 35 – 0.15Q. Find the socially efficient number of vaccinations per month.

The social marginal benefit curve is P =115-0.4 Qd, the socially efficient number of vaccination per month is determined when Qs= Qd, so Q*=55.56, P*= 92.78  (4 points)
b. Suppose the government decides to subsidize the price of the hepatitis vaccination. Find the optimal subsidy scheme and the total subsidy at the optimal provision of vaccination. Who gains and who loses under this plan? By how much?








As shown in the graph, the subsidy scheme that could lead to optimal production is to impose a unit subsidy by 92.78-66.11=26.67, (1.5 points)  the total subsidy will be 26.67*55.56=1481.79   (1.5 points)
Producer will gain by (92.78-70.15)*39.39+0.5(92.78-70.15) (55.56-39.39)=1257.33, the size of the area confined by 4 red points in the graph (1points)
The public will gain   (55.56-39.39)*26.67+0.5*(55.56-39.39)*(29.09-26.67) = 450.82 (1points)
The tax payer will lose equivalent to the size of the total subsidy 1481.79 (1points)
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