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Instructions:

You have 100 minutes to complete this test, unless you arrive late.  Late arrival will lower the time available to you, and you must finish at the same time as all other students.

Please bubble in your Perm # and test form letter on your scantron.  Failure to do so may lower your grade.
Each multiple-choice question is worth 1 point.  Please fill in the bubbles on your scantron correctly for multiple-choice questions, since this is how you will be graded.

The final three problems, each with multiple parts, require you to write out your answer.  Make sure that your name and Perm # are on each sheet of the last three problems.  These problems will be answered on the sheets at the end of the test.  (Make sure to tear out the sheets, put your name on each sheet, and turn them in with your scantron when your test is finished.)  Show all work for these problems, and clearly label your answers.  Any work that is not legible will not receive credit.  
There is no penalty for guessing, so answering every question is encouraged.

Cheating will not be tolerated during any test.  Any suspected cheating will be reported to the relevant authorities on this issue.

If the correct answer does not match with one of the five answers on a multiple-choice question, pick the answer closest to the correct answer.

Unless otherwise specified, you can assume the following:

· Supply curves have positive slope and demand curves have negative slope.

· Negative quantities cannot be supplied or demanded.

You are welcome to keep the multiple-choice portion of the test when you leave, but you must turn in your scantron and the last 7 sheets from your test before you leave.  Note that any work and answers shown on this the multiple-choice portion of the test will not be graded.

You are allowed to turn in your test early if there are at least 10 minutes remaining.  As a courtesy to your classmates, you will not be allowed to leave during the final 10 minutes of the test.

Your test should have 18 multiple-choice questions, and three problems worth four points each.  If your test is incomplete, it is your responsibility to notify a proctor to get a new test.

1.  Which is more valuable, and why:  Saving $50 on a $500 computer or saving $100 on a $10,000 car?
A.  Saving $50, because it is a 10% as a percentage

B.  Saving $50, because the proportion saved on the computer is highest
C.  Saving $100, because the proportion saved on the car is lowest

D.  Saving $100, because the saving is more valuable in absolute terms
E.  None of the above answers is correct

You want to save the most in absolute terms, $100.
2.  Suzanne is the only worker on a lonely island.  She can produce up to 300 pounds of coconuts, 300 pounds of bananas, or a linear combination of the two.  In other words, the total weight of coconuts and bananas she can produce is 300 pounds.  Suzanne can sell coconuts for $3 per pound, and bananas for $2 per pound.  What is the highest value possible that Suzanne can get out of all possible combinations of production?


A.  $300
B.  $600
C.  $750
D.  $800
E.  $900

The most value you can produce per pound is coconuts.  The value of 300 pounds of coconuts is $900.
3.  In a market in which the highest rent for an apartment is set at $1,000 by law, the supply of apartments is P = Q and demand is P = 3,500 – Q, where P is in dollars and Q is the number of apartments.  What is the excess demand of apartments?

A.  0

B.  500

C.  1,000
D.  1,500
E.  2,500

Quantity supplied at P = $1000 is 1000; quantity demanded, 2500.  Excess demand is the difference, or 1500.
4.  A monopoly firm can sell to a market with demand curve of P = 30 – 5Q.  At what price will total revenue received by the firm be maximized?


A.  $30

B.  $15

C.  $6

D.  $4

E.  $3
Marginal revenue is MR = 30 – 10Q ( Set MR = 0 to maximize total revenue ( Q = 3.  Then plug Q = 3 into the demand function.  P = 30 – 5(3) = 15.  (Note:  You could have also solved this by finding the point on the demand curve with elasticity 1.)
5.  Assume that Angelique is maximizing her utility, and that she consumes positive quantities of chocolate and peanuts.  The marginal utility of her last pound of chocolate is 50 utils.  The price of chocolate is $5 per pound and the price of peanuts is $2 per pound.  What is the marginal utility of Angelique’s last pound of peanuts?


A.  0.4 utils
B.  2.5 utils
C.  10 utils
D.  20 utils
E.  50 utils
MU per dollar will be the same on both goods for the last unit consumed (
50 / 5 = x / 2 ( x = 20 utils
6.  Assume the following information on the daily production of tennis racquets:
	Number of workers hired
	Output (tennis racquets produced)
	
	
	

	0
	0
	
	
	

	1
	50
	
	
	

	2
	150
	
	
	

	3
	225
	
	
	

	4
	285
	
	
	

	5
	315
	
	
	

	6
	335
	
	
	

	7
	345
	
	
	

	8
	350
	
	
	


You can also assume the following:

· Each worker that you hire today costs $150.

· Each racquet requires $8 in materials.

· Each racquet sells for $20.

· Your fixed cost is $4000 per day.

In the short run, how many workers will be hired in order to maximize profits?


A.  3 or less
B.  4

C.  5

D.  6

E.  7 or more

Keep hiring as long as MR is at least as much as MC.  The 6th worker hired produced 20 additional racquets, leading to additional revenue of $400.  The costs for the 6th worker are labor costs ($150) plus materials for 20 racquets ($160).  The additional cost is $310, so the worker should be hired.  For the 7th worker, additional revenue is $200, but the additional cost is $150 + $80, or $230.  So only 6 workers should be hired.


 Final check:  Shutdown condition.  You should find that profit is best by staying open, even though profits are negative.
7.  Suppose you have won a prize package that pays you $10,000 today, $20,000 a year from now, and $40,000 in two years.  The present value of this prize package is closest to _____ if the annual interest rate is 10%


A.  $55,000
B.  $60,000
C.  $64,000
D.  $67,000
E.  $70,000

NPV = $10,000 + $20,000/1.1 + $40,000/1.12= $61,240.
8.  Domestic supply of computers in a faraway country is P = Q + 500, where P is in dollars and Q is number of computers.  Domestic demand in the same country is denoted by P = 900 – Q.  If the world price of computers is $800, then this country will _____ a total of _____ computers if trade is completely open.


A.  export; 100
B.  import; 100
C.  export; 200


D.  import; 200
E.  export; 700
When the world price is $800, 300 computers will be supplied in the domestic market and 100 computers will be demanded in the domestic market.  So 200 computers will be exported to other countries.
9.  In the video shown in class about congestion, Drew Carey and a contest winner travel to the contest winner’s workplace by _____.

A.  jet airplane


B.  boat

C.  limousine


D.  helicopter


E.  bicycle

As seen in class, the lucky winner had a helicopter ride to work.
10.  Two firms, Firm A and Firm B, can decide whether or not to invest in a new technology.  If both firms invest in the technology, each firm receives a payoff of $10 million.  If exactly one firm invests in the technology, the firm that invests receives a payoff of $12 million and the other firm receives a payoff of $8 million.  If neither firm invests in the technology, each firm receives a payoff of $5 million.  Then ______.

A.  there is no Nash equilibrium

B.  more than one Nash equilibrium exists

C.  a unique Nash equilibrium exists such that neither firm invests in the technology

D.  a unique Nash equilibrium exists such that both firms invest in the technology

E.  a unique Nash equilibrium exists such that only Firm B invests in the technology
Follow the techniques done in class to see that both firms have a dominant strategy of investing.  So the only NE is one that both firms invest in the technology.
11.  

	Tons of smoke emitted per day
	4
	3
	2
	1
	0

	Total abatement cost, firm A
	$0
	$5
	$15
	$30
	$55

	Total abatement cost, firm B
	$0
	$10
	$25
	$45
	$70

	Total abatement cost, firm C
	$0
	$50
	$100
	$400
	$900


Using the above table in a three-firm industry, the optimal way to reduce six tons of pollution per day will result in firm A emitting _____ ton(s) of smoke per day.


A.  0

B.  1

C.  2

D.  3

E.  4

The optimal reduction will occur for each ton that has a MC of $20 or less to abate.  Firms A and B will each abate 3 tons, which means that firm A will emit 1 ton.
12.  
	# of calves on the commons
	Price per 2-year-old cow sold ($)
	
	 
	 

	1
	600
	
	 
	 

	2
	580
	
	 
	 

	3
	565
	
	 
	 

	4
	555
	
	 
	 

	5
	547
	
	 
	 

	6
	540
	
	 
	 

	7
	536
	
	 
	 


Assume that you can invest as much money as you want at an interest rate of 8% per year.  You can also invest in one-year-old calves, paying $500 for each calf today.  Each calf will eat grass in a common field over the next year to become fatter.  The value of the common field in a competitive market is _____ if private ownership is possible.


A.  $2,500
B.  $2,000
C.  $1,500
D.  $1,000
E.  $0

In a safe investment, you can get $40 for each $500 you invest.  So we first need to continue to invest in the grassy field as long as MR (net of the $500 invested) is at least $40.  1st calf:  MR = $100; 2nd calf:  MR = $60; 3rd calf:  MR = $35 ( Invest in only 2 calves with property rights.  Total revenue is $580 * 2 - $500 * 2 = $160.  This is $80 more than the return in the safe investment.  So the value of the land with private ownership is $80 / 0.08 = $1,000.
13.  

	# of units of information
	Total cost
	Total benefit
	 
	 

	0
	$0
	$0
	 
	 

	1
	$5
	$2000
	 
	 

	2
	$15
	$3800
	 
	 

	3
	$35
	$5300
	 
	 

	4
	$75
	$6300
	 
	 

	5
	$155
	$6800
	 
	 

	6
	$315
	$6900
	 
	 


Based on the table above, the optimal number of units of information is _____.


A.  1 or less
B.  2

C.  3

D.  4

E.  5 or more

MB > MC for the first 5 units ( 5 units is optimal.
14.  Which of the following is NOT a human capital factor?

A.  A year of college education

B.  A school building with lecture halls
C.  Trustworthiness

D.  Work experience

E.  Your energy level
By definition, there is no direct human factor in a school building.  The other four answers are in fact human capital factors.
15.  Tyler can color shirts with his bare hands, but he must rent a cubicle in a nearby office building to color his shirts.  Rental of the cubicle is $10 per hour, and Tyler needs to spend $5 for a plain white shirt.  If Tyler can color 5 shirts per hour, and there are many competitive firms that Tyler can sell colored shirts to for $15 each, how much money will Tyler expect to earn per hour if he colors shirts?


A.  $0

B.  $20

C.  $30

D.  $40

E.  $50
Expected hourly earnings:  $15(5) – $10 – $5(5) = $40
16.  Suppose Carol and Thomas must choose between two jobs, a safe job that pays $100 per week and a risky job that pays $150 per week.  The value of safety to each is $30 per week.  Having more income than the other person is worth $50 per week in satisfaction; having less income than the other person means a $40 per week reduction in satisfaction.  Having the same income as the other person means no change in satisfaction.  Which of the following answers best describes this situation?

A.  No Nash equilibrium exists.


B.  This is a prisoner’s dilemma game.

C.  The only Nash equilibrium is such that both Carol and Thomas work in the risky job.

D.  At least one Nash equilibrium exists such that exactly one person works at the safe job.

E.  This is a game that has the same number of equilibria as in the Battle of the Sexes game.
Carol is on the left and Thomas is on top:
	 
	safe
	risky

	safe
	130, 130
	90, 200

	risky
	200, 90
	150, 150


Both players have a dominant strategy of playing risky.  However, this is not a prisoner’s dilemma, since (risky, risky) is also efficient.  So (risky, risky) is an efficient NE.  Note:  (E) is not correct, since there are not 2 NE in this game.
Use the following information to answer the next two problems:

Twenty people have individual demand curves for a good given by P = 30 – Q, where P is price and Q is number of units.  The marginal cost of the good is 25.

17.  How many units of the good are purchased in total (i.e. the total quantity purchased by all 20 people) if this is a private good?


A.  0

B.  30

C.  50

D.  100

E.  750
Each person will buy 30 – 25, or 5, units if this is a private good.  A total of 100 units will be purchased by the 20 people.
18.  How many units of the good are provided in an efficient outcome if this is a public good?  (Pick the answer closest to the efficient quantity.)

A.  0

B.  30

C.  50

D.  100

E.  750

Vertical summation:  P = 600 – 20Q.  Plug in 25 for P to get 28.75 units.

Name/Perm #____________________________________________________________

Suppose that you are asked to analyze health insurance for a local firm.  You are told that a typical patient has a demand for number of days in a hospital denoted by the following equation:  P = 60,000 – 3,000 Q, where P is in dollars and Q is number of days in the hospital.  The hospital’s costs are $6,000 per patient per day.
A.  (2 points)  Draw a graph with the following information on it:  price axis labeled, quantity axis labeled, demand curve labeled with numbers listed for price and quantity intercepts, marginal cost curve labeled with number listed for price intercept.

[image: image1]
(problem continued on next page)
Name/Perm #____________________________________________________________

B.  (1 point)  Determine the number of days that a typical patient will stay in the hospital if fully insured.

The patient will stay in the hospital until MB is zero:  0 = 60,000 – 3,000Q ( Q = 20.
C.  (1 point)  Determine the number of days that a typical patient will stay in the hospital if a 50% co-payment must be made by the patient.

The patient will stay in the hospital until MB is $3,000 per day:

3,000 = 60,000 – 3,000Q ( Q = 19.

Name/Perm #____________________________________________________________

Suppose you travel to a desert resort with an owner who uses strange pricing practices.  The owner prices water as follows:

· You must purchase a whole number of liters.

· The total amount you pay for water (in dollars) is the square of the number of liters you purchase.  (For example, if you purchase 8 liters of water, you will pay $64).

At this resort, your willingness to pay for water is $14 per liter for each of the first 100 liters you consume.  You are not willing to consume more than 100 liters under any circumstances.

A.  (1 point) What is the marginal cost of the fourth liter of water?

Total cost of 3 liters is 9; total cost of 4 liters is 16 ( MC of the 4th liter is 7.
B.  (1 point) What is the marginal benefit of the 14th liter of water?

MB is constant for the first 100 liters, $14 per liters.  So the answer is $14.
(problem continued on next page)

Name/Perm #____________________________________________________________

C.  (2 points) If you are trying to maximize your surplus for water, how many liters of water should you purchase?  You will receive one point for showing any correct work (on this sheet) that is related to solving the problem, and one point if your answer is circled and it is correct.
Continuing from part (A), MC of 5th liter is 9; 6th liter, 11; 7th liter, 13; 8th liter, 15.  Since your willingness to pay is $14 per liter, you will consume 7 liters.
Name/Perm #____________________________________________________________

In the market for refrigerators, assume that demand is denoted by the following equation:  P = 900 – Q.  The supply of refrigerators is denoted by the equation P = 2Q.  P is in dollars and Q is number of refrigerators.
A.  (1 point) In perfect competition, determine the equilibrium quantity and price of refrigerators?

Set 900 – Q = 2Q ( Q = 300.
(problem continued on next page)

Name/Perm #____________________________________________________________

B.  (1 point) If only one firm can supply refrigerators, how many refrigerators will be produced to maximize the firm’s profits?

MR for a monopolist is MR = 900 – 2Q.  To find profit maximizing quantity, set
900 – 2Q = 2Q ( Q = 225.
(problem continued on next page)

Name/Perm #____________________________________________________________

C.  (2 points) Assume a competitive market again, except now there is a $90 marginal external cost in producing each refrigerator.  What is the socially efficient level of refrigerator production?  You will receive one point for showing any correct work (on this sheet) that is related to solving the problem, and one point if your answer is circled and it is correct.
Marginal social cost is now 2Q + 90.  To find the efficient level of production, set
2Q + 90 = 900 – Q ( Q = 270.
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