
MIDTERM EXAMINATION ANSWERS
(Covering Lectures 1-5)
© Anna P. Della Valle



The exam consists of 6 questions for a total of 74 points. 

This is a closed book exam.  No books, notes, neither hard copy nor digital may be consulted during the exam.  

Write your answers in the blank areas after each question.  

You may use scrap paper (provided by the instructor) but you will only be graded on what you write on the exam packets.  

You may use a simple (non-graphing calculator).  

You have 3 hours to complete the exam.

Good luck!


1. Opportunity Cost (4 pts.)  
Suppose that, in the interest of increasing university enrollment in Italy, the government announces a reduction in university fees in public universities for all students under age 25.  What effect does this policy have on the opportunity cost of attending university?  
Answer this question exclusively from the point of view of a single individual (i.e. ignore the fact that the person may be part of a family) and assume that university students are not permitted to work while they are attending college.  Provide an explanation for your answer.  
Answer: The opportunity cost of going to university is the answer to: “what else would I be doing with my time if I did not go to university?”  
If the answer is that I would be working, then the opportunity cost of going to university includes the foregone income from not working.  A decrease in university fees has no effect on income earned working and therefore has no effect on the opportunity cost of attending university.  What it does change is the direct cost of attending university. 

2. Supply and Demand, Elasticity, Price Ceilings (24 pts.) 
Suppose the demand and supply of the best-selling Italian brand of disinfectant liquid soap Amuchina is given by the following equations:
Qd = 20 – 4P   
Qs = 2P – 4
Where Q is measured in thousands of Amuchina bottles/day and P = €/bottle (500 milligrams)
 
a. (6 pts.) What is the equilibrium price of the Amuchina bottles?  How many Amuchina bottles are sold?  Solve the problem algebraically and illustrate your answer on a graph including Qd, Qs and the market clearing Q and P.     
b. (6 pts.) Suppose that due to the Covid pandemic the demand for Amuchina increases dramatically causing the demand to shift to Qd' = 26 – P.  What will be the new equlibrium price and quantity sold?  Illustrate your answer on the graph.   
c. (6 pts.) Compute the point elasticity of demand corresponding to the equilibrium price and quantities calculated in (a) and (b) above. Has it increased or decreased? Explain why, in your opinion, we observe such a change. 
Hint: recall that the coefficient of the price variable in the demand equation= dQ/dP.  
d. (6 pts.) Suppose that the Italian government, in order to aid households who have suffered the economic effects of the pandemic, decides to impose a price ceiling of €5/bottle on sales of all disinfectant liquid soaps, including Amuchina. Will we observe a shortage or a surplus of liquid soap bottles and, if so, of what amount?  Illustrate your answer on the graph.  
Answer:
a. To find the market clearing price and quantity we set Qd = Qs:

Solving for P: 



Thus, the equilibrium price is €4/bottle of Amuchina.
Once we have found the equilibrium price (P*) we can compute the equilibrium quantity by substituting it in either of the two equations. Substituting it in the supply function we obtain:

So, the equilibrium quantity (Q*) is equal to 4 = 4,000 bottles of Amuchina/day

b. If the pandemic changes the demand function for Amuchina we equate the supply equation (unchanged) with the new demand equation:

Solving again for P: 



The new equilibrium price is now €10/bottle of Amuchina – significantly higher than the one computed in (a). To compute the new equilibrium quantity we have to substitute the new equilibrium price in either the supply or demand expression. 
We choose again the supply function: 

Thus, the new equilibrium quantity (Q*) is equal to 16 = 16,000 bottles/day.  

c. Recall that elasticity of demand is given by:

Recall also that the coefficient of the P variable in the demand equation tells us how much quantity demanded varies in relation to a decrease in price, in other words it is equal to  .   
Thus, we can calculate the elasticity of demand using the coefficient of P in the demand function (-4) and the pre-pandemic equilibrium price and quantity (P*=4, Q*=4) as follows:

Thus, pre-pandemic elasticity of demand = - 4 is highly elastic.  

To calculate the elasticity of demand as a result of the pandemic, we take the coefficient of P in the new demand function (-1) and the new equilibrium price and quantity (P*=10, Q*=16):

Thus, with the pandemic the elasticity of demand = - 0.625 is inelastic.  
This makes sense since now everyone wants to have Amuchina and is much less sensitive to the price. 

d. If the government imposes a price ceiling equal to 5€/bottle to aid households, to compute the new quantities demand and supplied we have to substitute the new price ceiling in the demand and supply equations:


Thus, as a result of the price ceiling set by the government, quantity demanded of Amuchina bottles will be 16,000 bottles/day while supply of Amuchina bottles will be 4,000 bottles/day.  Thus, relative to demand there will be a shortage of 15,000 Amuchina bottles/day.  
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At the LIUC coffee shop, the price of coffee + brioche special increases from €1.50 to €1.75.  In the month following the price increase, the quantity of coffee + brioche specials sold declines from 300 per week to 200 per week.  
a. (5 pts.) Assuming that the decline in demand is due exclusively to the increase in price, calculate the elasticity of demand for coffee + brioche combinations using the point formula.  Is demand elastic or inelastic?
b. (3 pts.) Calculate total revenues before and after the price increase.  Are these revenue estimates consistent with the elasticity estimates you derived above? Explain why.     
Answer:
a. Using the point formula:
Price: 1.50 → 1.75
Quantity: 300 → 200
Elasticity =  (Qf – Qi)/Qi =   (200 – 300)/300
                     (Pf – Pi)/Pi        (1.75-1.50)/1.50
Elasticity =     -100/300
.25/1.50
Elasticity = -100/300 * 1.50/.25 = -150/75 = - 2

Thus, demand is elastic.

b. Total revenue before the price increase = 300 * €1.50 = €450/week
    Total revenue after the price increase = 200 * €1.75 = €350/week
Total revenue decreases as a result of the price increase.  This is consistent with the fact that we estimated that demand is elastic (thus the % ΔQ > % ΔP so that revenue P*Q will decrease).   

4. Taxation (22 pts.) 
In 1988, the demand and supply for cigarettes was estimated to be given by the following equations:    
Qd = 32.9 - 4.7P 
Qs =- 2.75 + 5.875P
where P= $/pack and Q is measured in billions of packs per year
In that year, the US Surgeon general published a scientific report on the harm to health from cigarette smoking.  As a result, a 15 cent/pack tax was imposed on all sellers of cigarettes with the intent of reducing smoking.   
Note: In performing the calculations required to answer the questions below, round all your answers to the second decimal point.  

a. (8 pts.) Calculate the impact of the tax on the US cigarette market using the following steps:   (1) calculate the market equilibrium Q* and P* without the tax, 
(2) calculate the total packs of cigarettes sold and market price after the imposition of the tax, 
(3) calculate the price paid by buyers and the price received by sellers as a result of the tax. 
b. (4 pts.) What is the incidence of the tax, i.e. the proportion of the tax borne by cigarette buyers versus sellers?  
c. (6 pts.) Draw a graph showing the market outcome before and after the tax, area of total tax revenues and DWL associated with the tax.    
d. (4 pts.) Compute the total amount of tax revenues raised by the tax and the dead weight loss from the tax.  Are the tax revenues from the tax large or small in comparison to the dead weight loss associated with the tax?  Based on these results, do you believe this is a “good tax”?  Please explain.  
Answer:
a. The market equilibrium without the tax is derived by equating Qd and Qs and solving for P:
32.9 - 4.7P = -2.75 + 5.875P
32.9 + 2.75 = (5.875 + 4.7)P
35.65/10.575
P* = $3.37/pack
To solve for the market equilibrium Q*, plug the equilibrium price if Qd or Qs:
32.9 – 4.7(3.37) = 17.06 = 17.06 billion packs of cigarettes. 
The tax of 15 cents creates a wedge between the price buyers pay and the price sellers receive., i.e.:  
Ps = Pb - .15 (since the tax is imposed on sellers)
Where Ps = price received by sellers and Pb = price paid by buyers
The demand and supply equations become:
Qd = 32.9 – 4.7 Pb
Qs = - 2.75 + 5.875 Ps
The new market equilibrium will occur where Qd = Qs 
Combining these 4 equations yields:
32.9 – 4.7 Pb = -2.75 + 5.875 Ps
32.9 – 4.7 Pb = -2.75 + 5.875 (Pb - .15)
32.9 – 4.7 Pb =  -2.75 + 5.875 Pb - .88125
32.9 + 2.75 + .88125 = 4.7Pb + 5.875 Pb
36.53 = 10.575Pb
Pb = $3.45.  This is the new equilibrium price in the market.
The price received by sellers is the new equilibrium price in the market minus the 15 cents they have to send to the government.  Thus: 
Ps = $3.45 - .15 = $3.30  

The new equilibrium quantity Q* is determined by substituting the new price paid by buyers Pb of $2.08 in the Qd equation or the new price received by sellers Ps= $1.93 in the Qs equation:
Qd = 32.9 – 4.7 ($3.45) 
Qd = 16.68 billion packs/year
Or alternatively, 
Qs = -2.75 + 5.875 ($3.30)
Qs = 16.64 billion packs/year (differences due to rounding)

b. To calculate the proportion of the tax borne by buyers, we have to compare the price paid by buyers with and without the tax.  As a result of the tax, the market price went up by 8 cents, from $3.37 to $3.45 a pack.  Therefore consumers bear 8 of the 15 cents of the tax or 53% of the tax (8/15 = 53%).  To calculate the proportion of the tax paid by sellers, we have to compare the price received by sellers before and after the tax.  As a result of the tax, the price received by sellers fell from $3.37 to $3.30 per pack.  Therefore, sellers bear the remaining 7 cents or 47% of the tax (7/15 = 47%). 

c. 
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d. The amount of tax revenues raised by the tax is given by multiplying the tax by the total amount of packs sold after the imposition of the tax.  That is:
$.15 * 16.68 = $2.50 billion  
The dead weight loss from the tax is given by the area of the DWL triangle as shown in the graph below.  That is:
[0.15 * (17.06 – 16.68)]/2 = $0.03 billion
Thus, the size of the DWL is much smaller in proportion to the size of the taxes raised.  Thus, in terms of tax policy this is a “good tax” because it raises a significant amount of tax revenues while not distorting the market too much relative to the non-tax equilibrium.    


5. Theory of the Firm (4 pts.) 
Italy has a long tradition of family-owned firms (sole proprietorships or private family partnerships) in many sectors, including luxury goods.  However, over the past 30 years, many of these firms have decided on different forms of firm ownership.  Discuss these other forms of ownership and provide an example of this change in ownership.   
Answer: These alternative forms of ownership include: going public (being listed on the stock market), selling all or a portion of the firm to a luxury conglomerate such as LVMH or Kering, selling a portion of the company to private equity firms.
For examples see Lecture 5 slides 13-17.       

   
6. Production Theory (12 pts.) 
Suppose that a manufacturer of blank DVDs has the following total cost function: 
TC(Q) = 200 + 5Q 
where Q is number of DVDs in thousands/month and TC is measured in $.  

a. (5 pts) If the DVD manufacturer services a market where demand is 500,000 DVDs per month, what is the minimum price per DVD he should charge to cover all of his costs (fixed and variable)?
b. (4 pts.) If the current market price for blank DVDs is 10 cents/DVD, how much profit does the DVD manufacturer make per DVD and in total per month if he supplies the entire market? 
c. (3 pts.) What is the most efficient level of production for this DVD manufacturer?     
Answer:
a. To cover all his costs, the manufacturer needs to charge a price that covers the ATC of producing each DVD at the production level of 500,000/week.
ATC = TC(Q)/Q = (200 + 5Q)/Q = 200/Q + 5
At 500,000 DVDs, ATC(500) = 200/500 + 5 = $5.40 
Therefore, if he is producing 500,000 DVDs, he should charge a minimum price of $5.40 per 1000 DVD, i.e. $.0054/DVD or .54 cents/DVD.  (Recall that Q is measured in thousands). 

b. At 10 cents/DVD, the DVD manufacturer makes a profit of (10 – 0.54) cents/DVD = 9.46 cents/DVD or $0.0946/DVD or $47,300/month if he were to supply the entire market. 

c. There is no most efficient level of production for this DVD manufacturer because his cost function as given is characterized by continuous economies of scale, that is, ATC(Q) declines as Q increases:
ATC(Q) = (200 + 5Q)/Q = 200/Q + 5
As Q increases, ATC(Q) will always decline.  

