B4 Suppose there is only one employer of labor (a monopsony). Show on a graph the equilibrium wage and quantity. The government applies a minimum wage to this market. To maximize welfare, where should the government set the minimum wage? How does welfare with a minimum wage compare to welfare under unregulated monopsony and welfare under competition?

B7 Ms. Jones' firm is considering hiring Mr. Smith, and she offers him $42,000 (for certain) to start. Mr. Smith turns down the job. Then, Ms. Jones makes the following offer to him: "After you've worked a week, I'll flip a coin. If it comes up heads, you get $50,000; if it comes up tails, you receive only $30,000." Mr. Smith accepts the offer.

A. Plot a graph indicating the utility Mr. Smith derives from the two offers and use it to explain why he turns down the first offer and accepts the second. (8)

B. Is Mr. Smith risk averse, risk neutral, or risk-preferring? Explain. (7)

B8 Trees provide positive externalities: environmental and aesthetic benefits to the neighbors of people who buy and plant trees. For simplicity, suppose that private marginal costs of trees are constant and that each tree provides $1 worth of external benefits to neighbors. A. On a diagram, show the competitive equilibrium (quantity and price) of nursery trees. You can assume for the purposes of this question that there's only one type of tree. B. On the same diagram, indicate the socially optimal quantity and price of trees (taking into account their positive external effects). C. Suppose the government subsidizes trees so that the equilibrium quantity matches the socially optimal quantity you found in (B). Indicate the new equilibrium on your diagram. How big is the subsidy? D. How does the subsidy affects consumers, producers, neighbors, and total welfare? (A verbal answer is sufficient).

C1 Demand for the services of leaf blowers is p = 20 - Q, where Q is the number of hours of leaf blowing services. Supply of the number of leaf blowing services is p = 9Q. There is a negative externality (noise pollution) associated with the operation of the leaf blowers: $10 in damages per hour that a leaf blower is in operation.

A. If the market is competitive and the noise pollution is an externality (the government does not intervene), what is the equilibrium quantity, Qc, in the leaf-blowing market? (7)

B. What is the socially-optimal number of hours of operation, Qs? (8)

C. If leaf-blowers are provided by a monopoly (the firm's marginal cost curve is the same as the supply curve of the formerly competitive industry) and the noise is still an externality, how many units of output does the monopoly provide, Qm? Is society better off with competition or monopoly? (8)

B2. Firms A and B engage in a one-period game. Each firm’s profit depends on how much output both firms produce:

	Firm A / firm B
	high
	Low

	High
	8     ,  8
	Y    ,      X

	Low
	X   ,    Y
	10    ,    10


A. Suppose choosing we observe many pairs of firms playing this one-period game and all firms choose to produce a high level of output. What must be true about the values of X and Y? Be sure to explain your answer using the concept of Nash equilibrium (and, if relevant, dominant strategies). (15 points)

B. Each firm would earn higher profits if they both agreed to produce at the low output level. Why do the firms produce high levels of output in the equilibrium? (That is, explain the economic concepts behind your answer to part A). (11 points)
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B2. Firms A and B engage in a one-period game. Each firm’s profit depends on how much output

both firms produce:

High Output 8 X

Firm A 8 Y

Low Output Y 10

X 10

Firm B

High Output Low Output

A. Suppose we observe many pairs of firms playing this one-period game and all firms choose to

produce a high level of output. What must be true about the value of X and Y? Be sure to explain

your answer using the concept of Nash equilibrium (and, if relevant, dominant strategies). (15 points)

In all of our observations of firms playing this game, we always observe the outcome that each firm

produces at the high level of output. This must mean that (High, High) is the only Nash equilibrium in this

game. Recall that a Nash equilibrium is when both firms are earning the highest profits they can, given the

strategy played by the other firm. In other words, neither firm has an incentive to change its behavior when

it learns the other firm’s action.

So what must be true about X and Y for (High, High) to be the only Nash equilibrium in this game? First,

if (High, High) is a Nash equilibrium, it must be the case that when firm B plays High, that firm A earns a

higher profit playing High (8) than playing Low (X): X < 8. Analyzing the game from B’s perspective

yields the same conclusion. Next, none of the other combinations of strategies can be a Nash equilibrium.

Let’s look at (Low, Low) first. Given that B has played Low, if (Low, Low) isn’t Nash, then A must earn a

higher profit from switching to High (Y) than when it stays with Low (10): Y > 10. Again, looking at it

from B’s perspective gives the same result. For completeness, note that (High, Low) and (Low, High) can’t

be Nash given these two conditions – the player who gets X always wants to switch and get 8 instead.

These two conditions also imply that playing High is a dominant strategy for both players: playing High

always pays more than playing Low regardless of the other player’s action. For instance, if B plays low, A

should play High rather than Low since Y >10; similarly, High pays more than Low when B plays High

because X < 8.

B. Each firm would earn higher profits if they both agreed to produce at the low output level. Why

do the firms produce high levels of output in the equilibrium? (That is, explain the economic

concepts behind your answer to part A). (11 points)

Specifically, what economics underlies the idea that the firm always has an incentive to renege on the cartel

agreement in this setup? (i.e. why does Y >10 make economic sense?) If one firm in a duopoly can get the

other firm to reduce its output, the residual demand curve that the original firm faces will be a larger share

of the total demand in the market – essentially, the firm’s MR curve shifts out. If the firm wants to

maximize profits, its response would be to increase output. Thus, sticking to the cartel agreement means

the firm isn’t maximizing profits, since MR > MC at the low output level. The firm will earn higher profits

by reneging on the cartel agreement and expanding output in response to the other firm cutting back. In the

context of the game, if one firm plays Low, the best response is to play High, implying Y > 10.

The other reason that (Low, Low) will likely not be an equilibrium is that this is a one-shot game – there’s

no punishment for cheating on the deal. In a multi-period game, the firm considering defection will weigh

two alternatives. On the one hand, it can receive the collusive profit of 10 each time. On the other hand, it

can renege this time, get Y > 10 once, and then be stuck with getting the non-cooperative profit of 8 for the

rest of the times it plays (the “punishment”). There are some circumstances where it still makes sense to

defect (if the number of games is small and/or Y is “high”), but there are others where collusion is the

profit-maximizing play (lots of games and/or Y isn’t “too big”).

B3
True, False, Define terms in italics, Explain
1. (10) Consider an economy with a one public good and one private good.

At any point on the Scitovsky contour, the consumers will have equal

marginal rates of substitution between the public and the private goods,

and this MRS will be equal to the slope of the Scitovsky contour.

3. (10) Any finite, normal form game has at least one pure strategy Nash

equilibrium.

4. (10) A social planner using the Nash social welfare function will always

make the same allocation decisions as a planner using the utilitarian social

welfare function.

5. (10) Arrow’s Impossbility Theorem demonstrates that a social welfare

constitution cannot adhere to all of the following principles: universal

domain, the Pareto criterion, independence of irrelevant alternatives, and

non-dictatorship.

6. (10) Any Pareto optimal allocation is Pareto superior to any allocation

that is not Pareto optimal.

7. (10) A moral hazard problem exists in the health care insurance market

because individuals have private information about the likelihood that

they will get sick.

8. (10) Walras’ Law indicates that, whenever all markets save one clear, the

last market must clear as well.

9. (10) Continuity of the aggregate excess demand function is necessary for

the existence of a competitive equilibrium.

10. (10) A mixed strategy Nash Equilibrium is always Pareto Optimal.

Short answers

2. (20) In a Competitive Equilibrium, excess demand is non-positive for all

goods, i.e. z(p) ≤ 0. Show that if Walras’ law holds, then for all i,

zi(p) < 0 only if pi = 0.

3 Problems (150)

1. (45) Consider a Robinson Crusoe economy in which Robinson uses his

labor to produce yams. The production function for yams is Y = √L.

Robinson derives utility from his consumption of yams and his leisure

hours on the beach. His utility function is given by

u(y, `) = y

23

` [image: image1.emf]
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(a) Set up and solve Robinson’s optimization problem if he lives in a command

economy: in other words, calculate Robinson’s consumption if

he maximizes utility subject to his leisure-into-yams transformation

function.

(b) Robinson sets up a firm to handle yam production. The firm will

hire labor at the going wage rate and sell yams back to the public

(normalize the price of yams to one). Set up and solve the firm’s

profit maximization problem. Find the firm’s profit function. At

what values of w will the firm abstain from yam production?

(c) Find Robinson’s labor supply as a function of the wage rate.

(d) Find the equilibrium value of w such that labor supply equals labor

demand (if it exists).
2. (30) Suppose that two agents are deciding how fast to drive their cars.

Agent i chooses speed xi and gets utility ui(xi) from this choice. We

assume that u0i(xi) > 0. Unfortunately, the faster the agents drive, the

more likely it is that they will get into an accident (with each other).

Let π(x1, x2) be the probability of a mutual accident. We assume it is

increasing in each argument. Let ci be the cost that the accident imposes

on agent i. Assume that each agent has the utility function

vi(xi,w) = ui(xi) + wi
[image: image2.emf]
and assume that each agent has initial wealth w0

i .

(a) Show that each agent has an incentive to drive “too fast” from a

social point of view.

(b) If agent i is fined amount ti when an accident occurs, how large

should ti be to internalize the externality?

(c) Suppose that agent i gets the “speeding utility” only when an accident

does not occur. How large would the optimal fines be in this

case?

Question 1(60 points): True/False/Definitions:

Define all underlined terms. Decide whether the statement is true or false. If the

statement is false, explain why.

a) If a consumer is utility maximizing, an optimal bundle of goods always requires the

marginal rate of substitution between each pair of goods to equal the ratio of their

respective prices.

b) In an Edgeworth box -- i.e., a 2-person, pure exchange economy -- for any initial

endowment a competitive equilibrium will be Pareto optimal if preferences are convex.

c) If preferences over lotteries satisfy transitivity, continuity, independence and

“reduction of compound lotteries” (a.k.a. consequentialism), then the expected utility

hypothesis is satisfied.

d) The Nash bargaining solution is the only social welfare functional that satisfies

Independence of Utility Origins, Independence of Utility Units, the Pareto Property,

Symmetry, Rationality and Independence of Irrelevant Alternatives.

e) For price-taking, profit-maximizing firms, profit functions are homogenous of degree

zero in prices.

f) A price-taking, profit-maximizing firm could have upward-sloping factor demand

functions. (nothing to define here).

g) In a two-person, two-good economy, the slope of the Scitovsky contour is equal to the

consumers’ (common) marginal rate of substitution between the two goods.

h) In any normal form game, at least one pure strategy Nash equilibrium always exists.

i) A utilitarian social welfare function does not require interpersonal utility comparisons.

j) Convexity of individual preferences is necessary for the existence of Walrasian

equilibrium in a competitive, pure exchange economy.
Question 4 (20 points):

Consider the normal form coordination game:

a) Find all the pure strategy Nash equilibria.

b) Find all the mixed strategy Nash equilibria and determine the payoffs to both players.
7. (25 points)

In a two person, two-commodity economy, the two commodities are labeled X and Y

and the two consumers are called 1 and 2. Each of the two individuals has initial

endowments of one units of each good.

The preferences of agent 1 are given by the following utility function:

1 1 1 1 1 ln

3

2

ln

3

1

U (x , y ) x y

The preferences of agent 2 are given by the following utility function:

( , , ) ln ln ln(2 ) 2 2 2 1 2 2 1 U x y x x y −x

(i) Find the set of Pareto optimal allocations in this economy. Graph this locus in

an Edgeworth Box diagram.
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(ii) Is a Walrasian equilibrium Pareto optimal in this economy? Explain why it is

or it is not.
8. (30 points)

Consider two agents A and B with the same von-Neumann Morgenstern utility index

over wealth:

U W W i () i A, B

Both agents have the same annual income W and are seeking insurance against fire

for their houses. The damages for the agents’ houses, in the case of fire, are estimated

to be D W D W A B 4

3

,
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5 respectively. However, agent A’s house is located in an

industrial zone, right next to a fireworks factory, hence the probability of a fire in his

house is 75% whereas agent B’s house is in a residential area where the probability of

fire is estimated at 50%.

House-fire insurance is provided by a single, profit-maximizing insurance company

in contracts of the form “pay $C per annum for a coverage of $I in the case of fire”.

(i) Suppose only a single type of contract can be issued. Write down the

participation constraints for both consumers.

(ii) Set up the problem of solving for the optimal, annual contracts that this

insurance company would offer to each agent, if it can perfectly identify both

consumers. Without solving explicitly, derive the set of equations that define

each contract.

(iii) Suppose the company can offer two contracts but they must be available to

both consumers. (Hint: There will be a separating equilibrium). Write down

the incentive compatibility constraints for the consumers.
