
Name: ____________________________________ 
 
Quiz # 1 PAI 897 
October 13, 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) 

 
NOTE: PLEASE READ THE FOLLOWING AND SIGN BELOW TO ACKNOWLEDGE 
READING THE HONOR CODE BEFORE BEGINNING.  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. (21 points) Use supply and demand diagrams to illustrate each of the following 
scenarios.  Explain briefly.  Be sure to show how both the equilibrium price and 
quantity change in each case. 

 
a) The pandemic has affected supply chains.  A shortage of parts has reduced the 

number of new automobiles produced.  How does this affect the market for used 
cars? 

 
The key here is that the question asks about used cars, not new cars.  Supply chain 
issues affect the supply of new cars.  Used cars are a substitute for new cars.  Since 
fewer new cars are available, demand for used cars increases.  Demand shifts up and 
to the right.  The equilibrium price and quantity both rise.   
 
Some argued that supply shifted because fewer parts were available and/or because 
people would be unable to trade their old cars in for new ones.  Note that the potential 
number of used cars has not changed.  Unlike new cars, which physically aren’t 
available, the supply of used cars depends on cars that already exist.  While it is likely 
true that some people are putting off trading in their car, there is some price at which 
they could be encouraged to do so.  Shifting supply in would result in a price increase, 
but also says that fewer used cars are sold.  In reality, used car sales have increased 
because of the lack of new cars available.  Only demand shifting out results in the 
combination of prices and quantity increasing.  
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b) Concerned about being in crowded areas during the pandemic, many urban 
residents are moving out of cities to suburban and rural areas where they can 
work remotely.  How does this affect the rent for apartments in urban areas? 

 
Demand for apartments in urban areas decreases. The demand curve shifts down and 
to the left.  The equilibrium quantity and price both fall. 
 
A common error here was shifting supply.  People are moving, not the apartments.  
While the equilibrium quantity of apartments falls, that is because of a movement along 
the supply curve, not a shift of the supply curve. 
 

c) People moving also affects labor markets.  San Francisco is one urban area 
experiencing population losses because of the pandemic.  During the first 
quarter of 2021, average wages in San Francisco rose 34%. Does this suggest 
that all of the people leaving are able to work remotely?  Use a supply and 
demand diagram of the local labor market to explain why or why not. 

 
No. The data suggest that not all of those leaving San Francisco can work remotely.  
If they could, labor markets would remain unchanged, as the supply of workers would 
be the same. 
 
Instead, some workers who move are unable to work remotely.  As a result, the supply 
of labor falls.  The supply curve shifts up and to the left. Equilibrium quantity falls, but 
equilibrium price rises, as suggested by the higher wages we observe. 
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2. (20 points) The manager of Metro Zoo wants to lower the zoo’s admission fees.  The 
manger is concerned that recent economic struggles make it difficult for families to 
afford a visit, and hopes that lowering the admission fee will bring in more visitors and 
more revenue.   

 
Metro Zoo’s admission fee last changed four years ago, when the fee was raised from 
$4 to $5.  You have been asked to evaluate data from the previous fee increase to 
determine whether reducing the fee now would lead to an increase or decrease in 
revenues.  For the analysis, you have been given data pertaining to the previous fee 
increase: 
 

 before increase after increase 
visitors per day: 900 600 
price per visit: $4.00 $5.00 

 
a) Based on the figures provided, calculate the price elasticity of demand for visits 

to Metro Zoo. 
 

The formula for elasticity is: 
𝜀𝜀 =

%𝛥𝛥𝑄𝑄
%𝛥𝛥𝑃𝑃

 
 
Recall that %∆Q = ∆Q/Q0 and %∆P = ∆P/P0.  Thus, the percentage change 
in quantity = -300/900 = -0.3333, and the percentage change in price is 1/4 
= 0.25.  From this, we calculate the elasticity to be -1.333: 
 

−1.333 =
−0.3333

0.25
 

 
A common error here was being inconsistent: e.g. using the new price to 
calculate the change in price, but the original quantity to calculate the 
change in quantity. A few of you used the average of the old and new 
quantities and prices to calculate the percentage changes.  That is a 
legitimate method, and I gave full credit for that. 
 
Another common error was forgetting the negative sign.  Signs matter, as 
they tell us whether quantity demanded goes up or down.  I gave half-credit 
for giving an elasticity of 1.333. 

 
b) The manager proposes cutting the current admission fee in half.  Based on your 

calculation above, would you expect revenues to increase or decrease if the 
admission fee fell by $0.50?  Why? 

 
Revenue will increase.  Demand is elastic.  Thus, the resulting increase 
in quantity will more than offset the revenues lost from charging less per 
person. 
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3. (24 points) Among states that collect sales taxes from residents, tax holidays have recently 
become a popular program.  During a tax holiday, which usually lasts for 3 to 7 days, certain 
items are exempt from sales tax.  These tax holidays often occur right before the beginning of 
the school year, and usually apply to items such as clothing and school supplies. 

 
 In many of these states, counties and towns impose additional sales taxes.  The state tax 

holidays only apply to the state’s portion of the sales tax.  If the state imposes a 4% tax and a 
town imposes a 3% tax, the total sales tax on sales in that town will be 7%.  During the tax 
holiday, the state would not charge its share of the sales tax.  Counties and towns may also 
choose to suspend their sales taxes on the affected items during the tax holiday.  However, 
they are not required to do so.  If the town in our example did not suspend their sales tax during 
the holiday, consumers would still face a 3% tax during the tax holiday period.  

 
 For the purposes of this question, consider two neighboring towns in Louisiana, a state that 

imposes a 4% sales tax.  Both towns have a 3% local sales tax.  During the tax holiday, which 
occurs at the beginning of August, town A keeps its sales tax, while town B does not.  Thus, 
purchases in town A face a 3% tax during the tax holiday, but purchases in town B do not.   

 
a) What is the likely incidence of this 3% town sales tax in town A during the tax-free 

holiday?  Would you expect more of the tax to be paid by sellers or consumers?  Why? 
 

During the tax-free holiday, there are close substitutes readily available at a lower 
price. Consumers in town A can buy identical goods in neighboring towns without 
having to pay the 3 percent tax.  Thus, demand for goods purchased in town A is 
very elastic.  As a result, suppliers end up bearing much of the tax.   
 
While it is true that back-to-school items are necessities, that doesn’t make 
demand inelastic in town A.  Consumers might not have any choice but to buy 
these goods, but they can choose where they shop. 
 
Indeed, the Syracuse Post-Standard reports that a similar example in the Syracuse 
area.  An article published on January 28, 2004 (“Some Cayuga businesses eating 
their county taxes,” p. C1) gives several examples of Cayuga County, which did 
not lift its sales tax during New York’s tax holiday.  Many stores decided to pay the 
tax themselves so that they can compete with businesses in neighboring counties, 
such as Onondaga County, that do lift the county tax during the tax-free week. 

 
b) How would your answer to part (a) compare to the incidence of the sales tax in town A 

during the rest of the year, when both the town and state sales taxes are levied 
throughout Louisiana?  Explain. 

 
During the rest of the year, there is no advantage to driving to neighboring towns, 
as tax rates are the same throughout the state.  Demand will be more inelastic, so 
town A consumers will bear a larger burden of the sales taxes the rest of the year 
than they do during the tax-free week.  Note that they will not necessarily bear all 
of the burden of the tax.  Consumers do face some options, such as choosing to 
reduce the number of goods that they purchase.  This places some limits as to 
how much suppliers can raise prices.  
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4. (35 points):  The following demand and supply curves describe the market for bottles 
of wine: 

 
Demand: P = 60 – 3Q 
Supply: P = 12 + Q 

 
where P is the price per bottle, and Q represents the number of bottles, in millions (e.g. 
Q = 1 represents 1,000,000 bottles of wine). 
 

a) Calculate the equilibrium price and the number of bottles of wine sold.   
 

The equilibrium occurs where supply equals demand: 
 

60 – 3Q = 12 + Q 
48 = 4Q 
Q = 48/4 

Q = 12, or 12,000,000 bottles of wine 
 
 To find the price, we substitute the equilibrium quantity into either the 

demand or supply equation: 
 
 Either: 

P = 60 – 3(12) = $24 
 
 Or: 

P = 12 + (12) = $24 
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b) Calculate the producer and consumer surplus associated with the equilibrium 
found in part (a).  Illustrate on a graph. 

 
The graph appears below.  From the demand and supply equations, we 
know that the y-intercept (on the price axis) for demand is $60, and for 
supply is 12.  A common error was to start supply line at the origin.  Doing 
so will make your calculations of producer surplus incorrect. 

 

 
Consumer surplus is everything above the price and below the demand 
curve, labeled CS on the graph. This is a triangle with a height of 36 (= 60-
24) and a base of 12.  Its area = 0.5(36)(12) = $216.  Since the units of Q 
are 1,000,000 bottles, you more accurately write this as $216,000,000.  I 
accepted either answer. 
 
Producer surplus is everything below the price and above the supply curve, 
labeled PS on the graph. This is a triangle with a height of 12 (= 24-12) and 
a base of 12.  Its area = 0.5(12)(12) = $72 or $72,000,000. 
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c) Concerned about difficult conditions for vineyards, the government proposes a 
minimum price for wine.  All bottles must be sold for a price of at least $30 per 
bottle.  

 
 How many bottles of wine will be sold with this new price support in place?  How 

many bottles will suppliers want to sell at this price?  What is the excess supply 
of wine available?  Illustrate on a graph. 

 
The minimum price is above the equilibrium price. Thus, there will be an 
excess supply of wine – more vineyards will want to sell wine than will 
consumers be willing to buy wine.  The new quantity sold will be limited by 
the number of consumers willing to purchase wine at this higher price.  We 
find this by substituting $30 for P in the demand equation, and then solving 
for Q.  In the graph below, this represents the point where the price line of 
20 hits the demand curve: 
 
  30 = 60 – 3Q 
  30 = 3Q 
      Q = 30/3 
      Q = 10, or 10,000,000 bottles 

 
 

To find the number of bottles that suppliers want to sell, we plug the price 
of $30 into the supply equation.  This represents the point where the price 
line of 30 hits the supply curve on the graph above: 
 

30 = 12 + Q 
Q = 18 

Q = 18, or 18,000,000 bottles 
 

Since suppliers make 18,000,000 million bottles available, and consumers 
only purchase 10,000,000 bottles, the excess supply is 8,000,000 bottles 
(= 18,000,000 – 10,000,000). 
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d) Find the new consumer surplus associated with your answer to part (c).   
 
 

Consumer surplus is everything above the new price of $30 and below the 
demand curve.  This is area A above.  This is a triangle with a height of 30 
(=60-30) and a base of 10.  Its area = 0.5(30)(10) = $150.  Since the units 
of Q are 1,000,000 bottles, this represents $150,000,000. 

 
 
 
 
 
 
 
 
 
e) How much producer surplus do wine producers receive if the government buys 

the excess supply of wine at the price of $30 per bottle?  Illustrate on a graph.  
You may use your graph on part (c) if you wish, but please refer to the relevant 
areas from that graph in the space below if you do.  

 
For this question, the trick is to remember that if the government buys the 
surplus wine, producers are able to sell all 18,000,000 bottles of wine.  
Thus, producer surplus includes all sales out to the supply curve at 18 on 
the graph in part (c). 
 
Using the graph from part (c), the new producer surplus is everything 
below the price of $30 and above supply.  This is simply the triangle 
BCDEFG.  The triangle has a height of 18 (=30–12) and a base of 18.  Its 
area = 0.5(18)(18) = $162, or $162,000,000. 
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f) If the government decides to support wine producers by buying the excess 
supply at a price equal to the minimum price of $30, how much will the 
government spend on wine?  Considering this cost to taxpayers, is the economy 
as whole better or worse off after the price support?  By how much? 

 
We know from part (c) that the excess supply is 8,000,000 bottles.  To buy 
each of these at $30 per bottle costs the government (and thus taxpayers) 
$240,000,000. 
 
To determine whether the economy as a whole is better or worse off, we 
compare the sum of consumer and producer surplus before the price 
support to the sum of consumer and producer minus the cost to the 
government after the price support. 
 
Before the price support, total welfare was $288,000,000. 
 
After the price support, the sum of consumer and producer surplus is 
$312,000,000.  However, buying the extra bottles of wine costs 
$240,000,000.  Thus, net welfare after the policy is just $72,000,000.    
 
Total welfare has fallen by $216,000,000. 
 
Intuitively, welfare falls because the additional producer surplus that 
producers gain is the difference between the $30 price they receive and the 
cost of producing a bottle of wine.  Yet, the government must pay the full 
$30 for each excess bottle of wine. 
 
Graphically, the only surplus that did not go to either consumers or 
producers before the price support is area D.  This area has a value of 
$24,000,000 (= 0.5(30-24)(18-10)).  The government spent $240,000,000 
to increase welfare by just $24,000,000.  The difference is the decrease of 
$216,000,000. 
 
While not necessary to answer the question, note that the question does 
not say what the government does with the wine.  If it gives the wine to 
consumers for free, they would gain some extra value from consuming this 
wine.  But, since consumers are not willing to pay $30 for these extra bottles 
of wine, even that wouldn’t completely eliminate the lost welfare. 
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