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Problem Set #5 
PAI 723 
Professor David Popp 
Fall 2022 

Solutions Available Wednesday, November 2 
 

1.  As a member of a local advocacy group for low-income families, you have been placed in 
charge of organizing a one-day seminar on welfare reform.  The costs for the event are as 
follows: 

 
Rent for auditorium: $5,000 
Faculty:  $2,500 
Advertising  $1,500 
Luncheon:  $15 per person 
Materials:  $25 per person 
Breakfast:  $10 per person  
 
a) What are the average variable costs of the seminar? 
b) What are the fixed costs of the seminar? 
c) Based on past events, you expect that 100 people will attend the seminar.  What price 

should you charge each attendee so that the seminar breaks even? 
d) To encourage more young people to get involved, your supervisor suggests charging 

students a discounted rate.  You decide to have students pay only the marginal costs 
of their attendance.  What price should you charge students to attend the seminar? 

 
 

2.  Wanda’s Witchcraft Accessories (WWA) manufactures broomsticks for witches (she’s been 
very busy lately!)  The broomstick industry consists of many competitors, and they are not 
allowed to cast spells on potential entrants to the market, so there is freedom of entry and exit.  
Of course, witches know all about what the various broomstick manufacturers offer, and all 
broomsticks are identical.  WWA has the following cost structure: 

 Q TC MC ATC AVC 
 0 $30 -- -- -- 
 1 $40 $10 $40 $10 
 2 $55 $15 $27.5 $12.5 
 3 $75 $20 $25 $15 
 4 $100 $25 $25 $17.5 
 5 $140 $40 $28 $22 
 6 $200 $60 $33.33 $28.33 

a) What are the fixed costs for the firm? How do you know this? 
b) For the following market prices, find the equilibrium quantity and profits.  Be sure to 

explain how you arrived at your answers. 
i) $40, ii) $25, iii) $15, iv) $10 

c) What price is a long run equilibrium price for this industry?  How do you know this?   
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3. This question asks you to consider the market for blue agave.  Blue agave is grown by farmers 
in central Mexico. They sell the blue agave to local distilleries, where it is used to produce 
tequila. There are many small blue agave farms in the region, so that the market is perfectly 
competitive. 

  
a) Begin by depicting the market for the blue agave plant in long-run equilibrium.  Using 

two diagrams, one to represent the market for blue agave, and a second to represent 
the costs of a typical farm, illustrate the current price, quantity and profits of a typical 
farm company.  Explain why you have drawn the curves as you did. 

b) Recently, the New York Times reported that increased popularity for tequila raised 
demand for the blue agave plant. Show how this increase affects the market 
equilibrium, price, and profits of a typical farm.  Using one diagram for the blue agave 
market and a second for a typical farm, illustrate below. 

c) Will the scenario you have described in part (b) be a stable long-run equilibrium?  Why 
or why not?  Once again using separate diagrams for both the industry and a typical 
farm, illustrate the new long run equilibrium for the blue agave market. 

d) To avoid the possibility you discuss in (c), the blue agave industry has proposed a 
licensing scheme.  Beginning next year, each plot of blue agave must be registered 
with the Tequila Regulatory Council.  Distillers will only be allowed to purchase crops 
from registered farms.  Assuming that the number of registrations will be limited, how 
would the registration requirement affect your answer to part (c)?  Why? 

e) Economists often call lobbying efforts to obtain restrictive regulations such as the 
registration requirement “rent seeking” behavior.  Why do you think this is?  What is 
the most that the blue agave industry would be willing to spend on such lobbying? 
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4. In the year 2250, interplanetary travel is governed by the United Federation of Planets (UNP).  
Several companies operate shuttle services between Earth and Mars.  These shuttles are 
licensed by UNP, who inspect each spaceship and enforce regulations regarding safety and 
congestion in space.  The licenses are sold to individual shuttle operators.  

 
 In an attempt to make space travel easier, Elon Musk V has developed a new app, EZSpace.  

This app helps match private owners of cargo space ships with extra passenger space on 
board with riders who would like to travel on these ships for a reduced rate.  Because UNOP 
did not anticipate that cargo space ships would also carry passengers, they are not regulated 
by UNOP and do not require a license. 

 
 This question asks you to evaluate the entry of EZSpace into the space travel market on the 

licensed shuttles that operate between Earth and Mars.  To answer the following questions, 
please use the following facts: 

 
• Each space shuttle is leased from a spaceship company for an annual fee of $50,000.  

This fee covers all required annual maintenance, such as changing the solar radiation 
filters.   

• As extra fuel is needed when the weight of the space ship increases, each passenger 
adds to the cost of shuttle travel between Earth and Mars.  This cost comes to $200 
per passenger. 

• There are many related jobs in space travel.  If a pilot was not flying one of the space 
shuttles operating between Earth and Mars, she could operate one of the many cargo 
space ships that transport goods throughout the solar system.  Pilots of these cargo 
space ships earn $100,000 per year. 

• A space shuttle carries 50 passengers on each trip between Earth and Mars. 
• Each shuttle takes 200 trips per year. 
• The price of a shuttle ride is currently $250 per person. 

 
a) Before the development of EZSpace, how much revenue does a typical space shuttle earn in 

a single year?  
b) Other than the license (which is addressed in part c below), what are the costs of providing 

shuttle services between Earth and Mars for a single year?  Be sure to include all costs relevant 
to an economist, and explain how you calculated them.  

c) Based on this information, what would the annual license fee charged by UNP be? How do you 
know this? 

d) Because cargo ships using the EZSpace app do not require a license, they are able to provide 
shuttle services at a lower price.  While some riders still prefer licensed shuttles, as they feel 
they are safer, the EZSpace app lowers the number of riders per shuttle to 40 per shuttle.  
Moreover, to remain competitive, the price of a shuttle ride falls to $225.  The shuttles still make 
200 trips per year.  What is the new total revenue earned by a shuttle in a typical year? 

e) Again ignoring the cost of the license, what are the new costs of operating a shuttle? 
f) Based on the information in parts (d) and (e), what will the new price of a space shuttle license 

be?  Why?   
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5. The Solid Waste Department of Onondaga County operates a solid waste collection system 
(a fleet of garbage trucks) to collect garbage from residents in the county. Facing a limited 
budget, the department decides to contract out its waste collection service in several towns 
and in Syracuse. The demand for garbage collection per year in each location is shown in the 
following table: 

 
Location  Garbage per year (unit: bag) 
Syracuse 700,000 
Dewitt 450,000 
Skaneateles 180,000 
Manlius 350,000 

 
A private company, Waste Management Inc., is considering a bid for the waste collection 
contracts in places where it can make profits. As a consultant hired by the manager of company, 
you are asked to analyze which locations the company should bid for a contract of garbage 
collection service. They provide you the following information: 
   

• Each truck operated by Waste Management Inc. can collect 100,000 bags of garbage per 
year.  The operation and maintenance cost of one truck is $45,000 per year.  Waste 
Management Inc. employs 2 solid waste collectors per truck.  Each solid waste collector 
is paid $30,000 per year.  In addition, each truck also has a driver that is paid $30,000 per 
year.  For this question, assume that if a truck does not need to operate full-time, its 
workers and maintenance costs fall proportionately (that is, 50,000 bags of trash can be 
collected for half the cost, as the workers can be hired part time). 

 
• Since garbage collection is a public service, the county only allows a company winning a 

contract to charge residents $1.2 per bag of garbage collected. To compensate for the low 
price, the county department provides a $60,000 garbage collection grant to the contractor 
each year for each location in which the firm operates. 

 
Use the information above to answer the following questions.  For each, consider the unit of 
analysis to be the garbage collection service in a city or town. 

 
a) What are the marginal revenues from providing garbage collection service in a city or town per 

year?  Using the variable X to represent the number of bags of garbage collected in a given 
location per year, derive a formula representing these marginal revenues.  

b) What are the marginal costs of providing garbage collecting service in a city or town per year? 
Again, using the variable X to represent the number of bags of garbage collected in a given 
location per year, derive a formula representing these marginal costs.  

c) Using the above equations, calculate the maximum amount of garbage to be collected that a 
location must have in order for the company to make profits by serving that location. 

d) Based on the demand information provided, for which locations should the company bid for a 
garbage collection contract?  
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6. The small town of Dullsville has just built a new town recreation center.  To help defray the 
costs of building the center, visitors will be charged admission to the center.  After some careful 
research, you estimate the following demand curve for the center’s services: 

P = 85 – 2Q 
 where Q represents the number of visitors per day.  The marginal costs of serving a visitor are 

just $1, but there are also $10 of fixed costs each day that the center is open. 
 

a) You have been asked to come up with a pricing scheme for the center. Because this is 
a small town, there are no similar recreational opportunities nearby, so the town can 
act like a monopolist of recreational services. Find the number of visitors per day, along 
with the price they are charged, if the town provides these services as a monopoly.  
Illustrate on a graph. 

b) How much profit does the town make if it acts as a monopoly?   
c) Redraw your graph from part (a).  On it, please show the consumer surplus that citizens 

receive and the deadweight loss from this pricing strategy. Please calculate the value 
of these areas. 

d) To completely eliminate this deadweight loss, what price should be charged for 
admission?  How many visitors will come at that price?  Will the town make money, 
break even, or lose money at that price?  Explain. 

e) The director of Parks and Recreation of Dullsville is not happy with either plan.  He 
does not like the deadweight loss and large profit from monopoly pricing.  He also 
prefers that the recreation center support itself, and thus is concerned about the losses 
found in part (d).  Can you suggest a compromise strategy that could reconcile these 
concerns?  (Note: you do not need to calculate any numbers here.  Just give a general 
explanation of an alternative pricing strategy that could work.) 
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