University of British Columbia
Econ 451
Midterm
Fall 2014
Name:

Student Number:

Instructor: Alfred Kong

Instructions: This exam is 80 minutes long. Answer all the questions in part A and B. Good luck.
Part A (3 marks each, 15 marks in total)
Answer all of the following questions. Your grade will depend almost entirely on the quality of your explanation.

1. The average weight of American adults increased about 10 pounds in the 1990s. In November of 2004, it was reported that US airlines spent $275 million more in fuel costs to transport this additional weight. Under what circumstances would this externality create inefficiency, and under what circumstances would it not cause any inefficiency? (3 points)
If the obese people pay an airfare that does not reflect the true cost of transporting them, then the cost would spillover to other passengers. Some passengers would have taken the flight if there was no spillover cost (externality) from obese people, and this would create inefficiency. 

If the obese people pay an airfare that does truly reflect the cost of transporting them, then this is what we called pecuniary externality and creates no inefficiency.
2. 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 statement is true or false. Explain your answer briefly.

Suppose that the social welfare function is W=UA+UK. Society is indifferent between giving a dollar to Alfred and a dollar to Kevin. (3 points)

False. Society is indifferent between a utility to each individual, not a dollar to each individual. Imagine that UA=I and UK=2I. Then each dollar given to Kevin raises welfare more than the same dollar given to Alfred.

3. According to the development model, describe the expenditures at each stage of the development process in terms of efficiency and equity. (3 points)

The early stage of development is the period of industrialization during which the population moves from the countryside to the urban areas. To meet the needs of the urban population there is a requirement for infrastructural expenditure. The typically rapid growth experienced at this stage of development results in a significant increase in expenditure and the need for infrastructure determines the nature of expenditure. This is primarily expenditure for reasons of efficiency.

In the middle stages of development, the infrastructural expenditure of the public sector becomes increasingly complementary with expenditure by the private sector. For example, factory construction will be supported by the building of connecting roads. As urbanization proceeds, population density increases which produces a range of externalities such as pollution and crime. An increasing proportion of public expenditure is then diverted towards the control of these externalities. This expenditure is again directed to the reduction of market failure so is for reasons of efficiency.

In the developed phase of the economy expenditure is driven by the desire to react to issues of equity. This results in transfer payments, such as social security, health and education, becoming the main items of expenditure.

4. Suppose there are two firms which use labor as the only input to production with the following properties: increases in firm 1's use of labor, L1, would lead to increased profits for firm 2, and increases in firm 2's own use of labor, L2, lead to increased profits for firm 1. 
Firm 1’s output X = F(L1;L2)

Firm 2’s output Y = G(L2;L1)

X is the output of firm1 and Y is the output of firm 2. The prices of X and Y are Px and Py respectively. Assume labor supply is perfectly elastic with a wage rate of w per hour. (Hint: Firms maximize profit when marginal revenue product of the labor = Marginal cost of the labor) 

a) Write down the first order conditions for both firms when each firm chooses its own input quantities so as to maximize its own profit. (1 point) 
b) Write down the first order conditions for both firms when each firm chooses its own input by considering the externality to the other firm. Explain why the outcome in a) is inefficient by comparing the first order conditions in a) and b). (2 points)
a) Firm 1 will hire labour up until the level L1 at which 
pxF1 = w 
where F1 is the derivative of F with respect to L1(MP of labor). 
Similarly, firm 2 would choose, on its own, to hire the quantity L2 of labour for which 

PyG2 = w 

where G2 is the derivative of G with respect to L2(MP of labor). 

b) The efficient level of L*1 is the level for which 
pxF1 + pyG1 = w

where G1 is the externality on output Y from hiring of L1 (production of X)

Since G1 > 0, L*1 > L1: firm 1 hires an inefficiently low quantity of labour.

The efficient level L*2 is the level for which

PyG2 + pxF2 = w

where F2 is the externality on output X from hiring of L2 (production of Y)

Since F2 > 0, L*2 > L2: firm 2 also hires an inefficiently low quantity of labour.
5. Answer the following questions about the second welfare theorem:

a) Define the second welfare theorem. (1 point)

b) If the second welfare theorem holds does it imply that the first welfare theorem holds? Carefully explain your answer. (2 points)
a) With convex preferences, any Pareto-efficient allocation can be made a competitive equilibrium.
b) If the second welfare theorem holds, then by definition, the government uses lump-sum taxes or resorts to lump-sum redistribution in order to support efficient outcomes as competitive equilibria. But the fact the government can engage in lump-sum redistribution does not necessarily imply that there are no public goods, no externalities, no monopolies, no asymmetric information, etc. The second welfare theorem simply says that IF an efficient allocation exists, then the government can support it as a competitive equilibrium through lump-sum redistribution. It does not guarantee the existence of an efficient allocation and therefore does not imply that the first welfare theorem holds.
Part B (10 marks each, 20 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. Two consumers (h = i or j) have exactly the same utility function and consume only two goods (x1 and x2):

Uh = log(x1h)+ log(x2h).

a) Calculate the marginal rate of substitution between good 1 and good 2 in terms of consumption levels. (3.5 points)
b) By equating the marginal rates of substitution for the two consumers, characterize a Pareto-efficient allocation. Explain the condition. (3.5 points)
c) Using the solution to part b), derive the contract curve equation for this economy with 2 units of good 1 and 3 units of good 2 (Hint:
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total endowment of good 1). If the two goods cannot be consumed in fractions, list all the allocations that are on the contract curve for this economy. (3 points)
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b) A Pareto-efficient allocation occurs when
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Hence the equilibrium is Pareto-efficient when the two consumers have the same level of good 2 relative to good 1.

c) If there are 2 units of good 1 and 3 units of good 2 then
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The contract curve equation is 
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The contract curve is therefore a line in the Edgeworth box going through the origin for consumer 1 and having gradient 3/2 (if goods can be consumed in fractions). If the two goods cannot be consumed in fractions, then there are only 4 pareto efficient allocations:

	Allocations
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	1
	0
	0
	2
	3

	2
	0
	1
	2
	2

	3
	0
	2
	2
	1

	4
	0
	3
	2
	0

	5
	1
	0
	1
	3

	6
	1
	1
	1
	2

	7
	1
	2
	1
	1

	8
	1
	3
	1
	0

	9
	2
	0
	0
	3

	10
	2
	1
	0
	2

	11
	2
	2
	0
	1

	12
	2
	3
	0
	0


For those allocations in red, you can make someone better off without making the other person worse off, so they are not pareto efficient. 
2. There is a steel mill that produces steel (s) (and creates pollution (x) at the same time). Its pollution pollutes the river, and it adversely affects a nearby fishery, which produces fish (f). 
The steel mill’s cost of producing steel is:
Cs(s,x) = s2 + (x - 10)2

The fishery’ cost of producing fish is:

Cf(f,x) = f2 + xf
The fishery chooses f to maximize its profit.

Both firms are price takers, and the market price for steel is PS = 14 and fish is Pf  = 20.
a) Without any regulation, calculate the steel firm’s profit maximizing pollution level, production level of steel and fish, and the profit of the steel firm and the fishery. (5 points)
b) Suppose now the steel mill owns the river, and the fishery can encourage the steel mill to reduce pollution by paying the steel mill a price of Py per unit of pollution reduced. Therefore, now the fishery and the steel mill choose y, which is how much pollution to reduce, to maximize profits. (Hint: you need to think about the profit functions in term of y, not x). Recalculate part a) and show that the joint profit will be higher than that in a). (5 points)
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a) The steel mill maximizes its profit
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The FOCs:
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s* = 7, x* = 10, steel mill’s profit = 
The fishery maximizes its profit
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Fishery’s profit = 

b) The fishery’s profit function becomes:
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The FOCs:
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The steel mill’s profit function becomes:
[image: image24.wmf]2

p

y

2

p

*

s

y

ply

sup

s

=

=


The FOCs:
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At the equilibrium, ydemand = ysupply
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Since PS = 14 and Pf  = 20,
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Profit for the fishery = 20*6.67 – 6.672 – 6.672-(3.33)(6.67)= 22.21
Profit for the steel mill = 14*7 – (72) – (3.33)2 + (6.67)*(3.33) = 60.11
So the joint profit ($82.32) is higher than that in a) ($74).
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