
Name: ____________________________________ 
 
Quiz # 2 PAI 897 
November 10, 2021 Professor David Popp 
 
You have the entire class period (80 minutes) in which to take the quiz. The questions 
are worth a total of 100 points.  The number of points for each question should serve as 
a guide to the amount of time to spend on each question.  Each question is designed to 
be answered in the space provided.  A short, direct answer is preferable to a long-winded 
explanation that includes unnecessary information.  Also, please keep in mind that partial 
credit is available for each question.  It is in your best interest to attempt each problem on 
the quiz.  If you do not have time to finish the math, at least include an illustration to show 
that you know how to proceed. 
 
This is a closed book quiz.  No notes, texts, or other reference materials may be used.  
The use of calculators is permitted. 
 
Be sure to show all your work for each question.  Providing a correct answer without 
showing how you got it will not get you full credit.  You may use the back of the page for 
scratch work.  I will not look on the back for answers or work unless you specifically tell 
me to do so.  Thus, if there is anything on the back of the page that you want graded, be 
sure to note this on the front of the page. 
 

Helpful formulas: 

𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 =
% 𝑒𝑒ℎ𝑒𝑒𝑎𝑎𝑎𝑎𝑒𝑒 𝑄𝑄
% 𝑒𝑒ℎ𝑒𝑒𝑎𝑎𝑎𝑎𝑒𝑒 𝑃𝑃

=

∆𝑄𝑄
𝑄𝑄0
∆𝑃𝑃
𝑃𝑃0

 

area of a triangle = 1/2 (base) x (height); area of a rectangle = (length)x (width) 
 

Bisection Rule: 
If demand is given as P = a – bQ, then MR = a – 2bQ 

 
NOTE: PLEASE READ THE FOLLOWING AND SIGN BELOW TO ACKNOWLEDGE 
READING THE HONOR CODE BEFORE BEGINNING.  ALSO NOTE THAT BY 
HANDING IN THE QUIZ, YOU IMPLICITLY AGREE TO THE FOLLOWING, 
WHETHER OR NOT A SIGNATURE FOLLOWS: 
 
Providing or receiving help on this quiz is a violation of both class rules and Syracuse 
University’s policy and academic honesty.  I will not (or have not) discuss the contents of 
the quiz with other students until all classes have had an opportunity to complete the quiz. 
 
Signed by: ___________________________________________________ 
 
Good luck! 
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1. (18 points) The population of Utopia consists of five groups of people with different 
incomes.  The table below shows the current income distribution for the city of Utopia.  
Concerned about the level of inequality, city leaders are debating three policies to 
redistribute income.  The income distribution that results from each policy is shown in 
the rows below the current distribution. 

 

 
Income 
Group A 

Income 
Group B 

Income 
Group C 

Income 
Group D 

Income 
Group E 

Total 
Income 

Current income $100 $90 $50 $30 $20 $290 
Policy 1 $85 $80 $50 $40 $30 $285 
Policy 2 $40 $40 $40 $40 $40 $200 
Policy 3 $60 $60 $60 $40 $30 $250 

 
a) Which policy, if any, would a policy maker with a Rawlsian social welfare 

function support?  Why? 
 

The level of a Rawlsian social welfare function depends solely on the welfare of 
the worst off individual in society.  In this example, income group E always has the 
lowest income.  Thus, a Rawlsian would support the policy with the best outcome 
for group E.  That is Policy 2. 

 
b) Which policy, if any, would a policy maker with a utilitarian social welfare function 

likely support?  Why? 
 

A utilitarian social welfare function maximizes the sum of each individual’s utility.  
Each person’s utility is given equal weight.  Note that the above table provides data 
on income, not utility.  If we assume there are diminishing returns to adding income, 
a utilitarian social welfare function can support some redistribution. Thus, it is likely 
that a utilitarian would prefer Policy 1 over the status quo.  To see this, note that 
the policy transfers $10 from group B to group D.  If there are any diminishing 
returns to income, this increases the utility to group D more than it decreases the 
utility of group B.  Similarly, group A loses $15 while group E gains $10.  Thus, 
total income falls slightly.  But, if there are diminishing returns to income, the utility 
gained by group E is likely larger than the lost utility to group A. 
 
Because your answer depends on how much diminishing returns are assumed, 
other answers are possible.  What was important here was to recognize that it is 
the total level of utility, not the total level of income that matters.  Simply saying 
that the current income distribution is preferred because it is the highest total 
income, without any additional explanation pertaining to utility, was not sufficient. 

 
c) Are any of the proposed policies Pareto improvements?  Why or why not? 
 

A Pareto improvement occurs when at least one group is made better off without 
making another group worse off.  In this example, each of the proposed policies 
makes at least one group worse off.  Thus, none are Pareto improvements. 
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2. (36 points) To reduce travel time throughout the galaxy, the Galactic Transport 
Commission has developed an Interstellar Transport System (ITS) that allows users to 
travel between planets in minutes.  They must now decide what price to charge users.  
After some careful research, you estimate the following demand curve for the 
Interstellar Transport System: 

 
P = 10,000 – 2Q 

 
 where Q represents the number of users per month.  The marginal costs of a trip are 

$1000.  The fixed costs of running ITS come to $2,000,000 per month.  Three 
commissioners of the Galactic Transport Commission are debating pricing strategies. 

 
a) Because the ITS is a one-of-a-kind transportation system, the Galactic 

Transport Commission can act like a monopolist when setting prices.  
Commissioner Solo argues that acting as a monopolist and maximizing profits 
from the ITS system will bring in needed revenue to repair older spaceships in 
its fleet.  Find the number of users per month, along with the price per trip, if 
Galactic Transport Commission maximizes profits as a monopolist.  Illustrate on 
a graph. 

 
Profits are maximized where MR=MC.  If the Commission acts as a monopolist, 
the marginal revenue curve bisects the demand curve.  Thus, MR = 10,0000 – 4Q. 

 
MR = 10,000 – 4Q = 1000 = MC 

9,000 = 4Q 
Q = 9,000/4 = 2,250 

 
To get the price, we need to look at the demand curve, to see how much citizens 
are willing to pay for 2,250 trips on the ITS.  We get: 
 

P = 10,000 – 2(2,250) 
P = $5,500 

 
The graph for this market is shown above.  Note that the equilibrium quantity is 
found where MC=MR, and the price is found from the demand curve.  The price 
charged is how much consumers are willing to pay for 2,250 trips. 

Q 
D 

P 

2250 

10000 

1000 MC 

MR 

5500 
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b) How much profit does the Galactic Transport Commission make if it acts as a 
monopoly? 

 
To calculate the profit, note that we need to consider the fixed cost.  Thus, 
profit is not just the producer surplus from the graph.  Rather, we must 
calculate profit as total revenue minus total cost.  Total costs include the per 
unit costs (= 2,250 trips at $5,500 per trip) plus the fixed costs: 

 
profit = TR – TC 

profit = PxQ – TC 
profit = (5,500)(2,250) – 1,000(2,250) – 2,000,000 

profit = $8,125,000 
 

c) Redraw your graph from part (a).  On it, please show the consumer surplus that 
consumers receive and the deadweight loss from this pricing strategy.  Note that 
you do not need to calculate the values for these areas, but simply must show 
where they are represented on the graph. 

 
Consumer surplus is the area above the price and below demand.  It is 
equal to areas A and B.  Although you didn’t need to calculate the area, for 
those who are curious, it is a triangle with base of 2,250, and a height of 
4,500 (= 10,000 – 5,500).  Thus, consumer surplus = 0.5(2,250)(4,500) = 
$5,062,500. 
 
The deadweight loss is area E on the graph.  Again, for those who are 
curious, this area is a triangle with base of 2,250 (= 4,500 – 2,250) and a 
height of 4,500 (= 5,500 – 1,000).  Thus, the deadweight loss = 
0.5(2,250)(4,500) = $5,062,500.  Note that you need the quantity sold in 
perfect competition, which we will find in part (d), to calculate this area. 

 
 

Q 
D 

P 

2250 

10000 

1000 MC 

MR 

5500 

A B 

C 
D 

E 

4500 
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d) Commissioner Skywalker believes that the Interstellar Transport System is a 
vital public service, and thus the Galactic Transport Commission should provide 
access to ITS without any deadweight loss.  To completely eliminate the 
deadweight loss, what should the price of a trip be?  How many trips will users 
take at that price?  Will the Commission make money, break even, or lose 
money at that price?  Explain. 

 
 

To completely eliminate this deadweight loss, the Commission should set 
the price equal to marginal cost.  We find the new quantity by equating 
marginal cost and demand: 
 

10,000 – 2Q= 1,000 
9,000 = 2Q 
Q = 9,000/2 
Q = 4,500 
P = 1,000 

 
Unfortunately, at this price, the state will lose money, because of the fixed 
costs: 
 

profit = TR – TC 
profit = PxQ – TC 

profit = (1,000)(4,500) – 1,000(4,500) – 2,000,000 
profit = -$2,000,000 
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e) Commissioner Rey is not happy with either plan.  She does not like the 
deadweight loss and large profit from monopoly pricing, but is also not happy 
with the outcome of part (d).  Can you suggest a compromise pricing 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.) 

 
The problem with marginal cost pricing is that it does not cover the fixed 
costs of the ITS.  One solution would be average cost pricing, where the 
price equals the average cost of each trip provided.  This way, the price 
covers both the marginal cost of $1,000 per trip and each person’s share of 
the fixed costs, allowing the state to break even.  While there is some 
deadweight loss associated with average cost pricing, the deadweight loss 
will be less than with monopoly pricing. 
 
Another possibility is to consider price discrimination.  For example, low 
income users could be charged the marginal cost of the ITS, and higher 
income users could be charged a higher price.  This second price simply 
needs to be high enough so that it covers the fixed costs as well as the 
marginal costs of the ITS.  Another price discrimination idea suggested by 
several students is to vary the price by time of day.  Users could be charged 
more to use the ITS during peak demand periods.  Not only does this pricing 
scheme bring in more money when demand is high, it also discourages 
people from using the ITS when it is overcrowded due to heavy demand. 
 
Finally, tiered pricing is another option.  Each ITS could be priced at 
marginal cost, but users could also be charged an annual membership fee 
for access to the ITS.  The membership fee could be set based on the 
number of people to cover the fixed costs of the ITS. 
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3. (30 points)  To encourage communities to spend more on communications equipment 
for their police and fire departments, Representative Lyman has proposed providing 
federal aid to communities to help pay for this equipment.  There are two proposals: 

 
Proposal A – block grants:  This proposal would give each community a block grant 

of $100,000.  The money could only be spent on communications equipment for 
police and fire departments. 

Proposal B – matching grants:  This proposal would subsidize the purchase of 
communications equipment for police and fire departments.  For each dollar 
spend on this equipment by local communities, the federal government would 
provide a dollar of aid. 

 
a) Suppose that a typical community has a budget of $1,000,000.  On the axes 

below, draw a budget constraint for such a community showing their current 
choices (pre-policy).  Then, add a second budget constraint depicting the 
community’s options under proposal A.   

 
Be sure to clearly label all endpoints of each budget constraint. 

 
The initial budget constraint allows the community to spend $1,000,000 on communication 
devices or other goods. With the new policy, if this community spends all of its own money 
on other spending, it still has $100,000 to spend on communication devices.  Similarly, if 
it spends all of its money on communication devices, it now has $1,100,000 to spend. 

1,100,000 100,000 1,000,000 

1,000,000 

Communication 
devices 

Other 
consumption 
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b) On the axes below, please reproduce your figure from part (a).  Then, add a 
third budget constraint depicting the community’s options under proposal B.   

 
Once again, please clearly label all endpoints.  

 

 
 

The subsidy lowers the price of communication devices.  For every dollar spent by 
the community, the federal government contributes a dollar.  Thus, the price of 
communication devices under this program is $0.50, since the community pays 
one-half of the cost for every unit of communication devices (= $1/$2).  Under this 
policy, the community can afford $2 million worth of communication devices (= 
1,00,000/0.5). 

2,000,000 100,000 1,000,000 

1,500,000 

Communication 
devices 

Other 
consumption 

1,100,000 
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c) Representative Lyman represents a community that spends more than 
$200,000 on communications devices.  Which proposal makes Representative 
Lyman’s community better off?  Why?  Please explain the intuition of your 
answer in a way that Representative Lyman, who has little formal training in 
economics, would understand.  (Hint: Calculate how much money is left for other 
spending under each proposal when a community spends a total of $200,000 
on communications devices.) 

 
If a community spends more than $200,000 on communication devices 
programs, it will get back more than $200,000 from the government.  To see 
this, note that to get $200,000 worth of communication devices, the 
community spends $100,000 under each proposal.  Under proposal A, the 
$100,000 block grant makes up the difference to get to $200,000, and under 
proposal B, the one dollar subsidy provides the additional $100,000.  Thus, 
a community such as Representative Lyman’s that spends more than 
$200,000 already gets more than $100,000 from the government under the 
matching grant (proposal B). 
 
While I was looking for an intuitive answer, you can also see this on the 
graph, as Representative Lyman’s community is to the right of the 
intersection of the two budget constraints.  In this area, the matching grant 
budget constraint is highest. 

 
d) Representative Seaborn is concerned about communities that currently spend 

less than $100,000 on communications devices.  Which of  the  proposals  
above  will  these  communities  prefer?  Please explain the intuition of your 
answer in a way that Representative Seaborn, who has little formal training in 
economics, would understand. 

 
Communities that prefer to spend little money on communications devices 
will prefer the block grant.  A community would need to spend at least 
$100,000 on communications devices to get back $100,000 from the 
government under the subsidy in proposal B.  For communities spending 
less than $100,000 on communication devices, the $100,000 of income 
given with the block grant is more valuable than the subsidy.   
 
While I was looking for an intuitive answer, we can see this on the graph.  If 
the level of spending on communication devices is low, the community will 
be to the left of the intersection of the two budget constraints.  In this area, 
the block grant budget constraint is highest.  
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4. (16 points) It’s time to get ready for winter!  As a newly hired public administrator for 
the North Pole, Buddy the Elf must allocate snowplows after each snowfall.  Snowplows 
can be sent to one of two neighborhoods: Reindeer Hollow and Elf Village. The North 
Pole has ten snowplows that may be dispatched.  The goal is to plow as many miles 
of roads as possible. 

 
 Buddy is given the following data on the productivity of plows in each neighborhood.   
 
 

Reindeer Hollow  Elf Village 
# of plows 

used 
Total miles 

plowed 
 # of plows 

used 
Total miles 

plowed 
1 100  1 55 
2 190  2 100 
3 270  3 140 
4 340  4 175 
5 400  5 205 
6 450  6 230 
7 490  7 250 
8 520  8 265 
9 540  9 275 

10 550  10 280 
 

To maximize the total miles plowed, how many of your ten snowplows should be sent 
to each neighborhood?  Explain how you know this (without simply saying that you 
added up all the combinations and found the largest value – I’m looking for some 
economic intuition here!) 

 
While the question provides information on total output, to choose where to put each plow 
we must consider the marginal product of each – that is, how many more streets are 
plowed by one additional plow.  The table below adds marginal product for each plow, 
which is simply the change in total miles plowed as each plow is added.  For example, the 
first plow in Reindeer Hollow plows 40 miles.  The second plows an additional 90 miles (= 
190 – 100). 
 

 Reindeer Hollow   Elf Village 
# of plows 

used 
Total miles 

plowed MP 
 # of plows 

used 
Total miles 

plowed MP 
1 100 100  1 55 55 
2 190 90  2 100 45 
3 270 80  3 140 40 
4 340 70  4 175 35 
5 400 60  5 205 30 
6 450 50  6 230 25 
7 490 40  7 250 20 
8 520 30  8 265 15 
9 540 20  9 275 10 
10 550 10  10 280 5 
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Once we know marginal product, we simply place each plow in the neighborhood with the 
highest possible marginal product.  For example, the first plow should go Reindeer Hollow, 
as it could plow 100 miles there, as opposed to 55 miles in Elf Village.  The second plow 
should also go to Reindeer Hollow.  It could plow 90 miles there, as opposed to 55 miles 
in Elf Village.  Following this logic, the first 5 plows go to Reindeer Hollow, as their marginal 
product is greater than 55.  The sixth plow should go to Elf Village, as the marginal product 
of 55 for the first plow in Elf Village is greater than the marginal product of 50 for the sixth 
plow in Reindeer Hollow.  Since we have ten plows, we need to identify the ten highest 
marginal products. Those are in bold above.  Thus, we put 7 plows in Reindeer Hollow 
and 3 in Elf Village.  This yields a total of 630 miles of roads plowed. 
 
A few common errors on this question were (1) not recognizing that the data were total 
output, not marginal output, (2) applying MP incorrectly, and (3) calculating average 
product (AP) instead of marginal product.  For example, some students said that all the 
plows should go to Reindeer Hollow, because the MP in each row is higher for Reindeer 
Hollow than Elf Village.  at is incorrect.  The MP depends on the quantity used in each 
neighborhood.  After placing the first plow Reindeer Hollow, the MP of putting a second 
one there is 90.  We compare that to the MP of putting the first plow in Elf Village, and 
continue in this manner until all the plows are assigned to a neighborhood. 
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