Economics 331
Fall 2007
Homework #1: Key
1.
Yesterday you were unexpectedly given a free ticket to a Britney Spears concert scheduled for November 1.  The market price for the ticket is $75, but the most you could sell it for is only $50.  Today you discover that Pink Floyd will be having a reunion concert on the same evening.  Tickets for the Floyd concert are still available for $75.  Had you known before you received your Britney ticket yesterday that Pink Floyd would be coming, you definitely would have bought a ticket to see them, not her.  
True or false:
Given the information above, it follows that if you are a rational decision maker, you should attend the Floyd concert.  Explain.

Given the information in the first paragraph you know two things.  First, the benefits of attending either concert must be greater than $75, the price of a ticket.  Therefore:
BPF > $75 and BBS > $75











(1)

The statement “Had you known before you received your Britney ticket yesterday that Pink Floyd would be coming, you definitely would have bought a ticket to see them, not her,” implies that the net benefits from Pink Floyd must be greater than the net benefits from Britney Spears at the $75 ticket price. Therefore:

BPF - 75 > BBS - 75
→

BPF > BBS 







(2)

You will definitely see Pink Floyd on the day of the show if the net benefits from Pink Floyd at $75 ticket price is greater than the net benefits from Britney Spears at the $50 ticket price.  The relevant cost at the time you make the decision is $50 because that is what you can sell the ticket for.  Therefore:

BPF - 75 > BBS - 50
→

BPF > BBS + 25.





(3)

The statement is True, if and only if, statement’s (1-3) hold for all values of BPF and BBS.

Suppose BPF = $100 and BBS = $80.  This satisfies statement’s (1) and (2).  It does not satisfy statement (3) since $100 is not > $105.  Therefore, the statement is false.

Once could also say:  The statement is True as long as the benefits from Pink Floyd are at least $25 + ε greater than the benefits from Britney Spears.
2.
Brad and Angelina have rented a banquet hall to host a party in celebration of their wedding anniversary.  You are not one the invitation list.  Fifty people have already accepted their invitation.  Given that number the caterers will charge $4,000 for food and $1,000 for drinks.  The band will cost $3,000 and renting the hall will cost $1,000.  Now, Brad and Angelina are thinking about inviting you and 19 of your friends.  By how much will the extra guests increase the cost of the party.
This should have been relatively easy:

In this problem there are two types of costs, variable and fixed.  The fixed costs are costs that are independent of the number of guests and include the $1,000 for the hall and $3,000 for the band.  The variable costs, which depend on the number of guests, are $4,000 for food and $1,000 for drinks.  Since the total variable costs are $5,000 and there are 50 guests, the average variable cost per guest is $100.  Therefore, if Brad and Angelina invite 20 more people, the cost of the part will increase by $2,000.

3.
Consider the market for cigarettes.  The demand and supply for cigarettes is given by:
Qd = 286 – 80P

Qs = -80 + 40P,

where Q is the quantity of packs of cigarettes and P is the price of a pack.

a.
Draw the market diagram and calculate the equilibrium price and quantity, and total welfare in the market (graph at end of answer).
We know that at market equilibrium quantity demanded is equal to quantity supplied:

Qd 
= 286 – 80P = -80 + 40P = QS
366 = 120P

P* = $3.05

Plugging this price back into the demand and/or supply curve gives the market output:

QD = 286 - 80 x 3.05 = 42



QS = -80 + 40 x 3.05 = 42
To get welfare we need to find the consumer and producer surplus.  Consumer surplus (CS) is the triangle above the market price and below the demand curve:
CS = ½ x (3.575 - 3.05) x 42 = $11.025
Producer surplus is the triangle above supply curve but below the market price:

PS = ½ x (3.05 - 2) x 42 = $22.05.

Therefore, welfare is:

W = CS + PS = $11.025 + $22.05 = $33.075
b.
In an effort to reduce cigarette consumption, the government decides to impose a per-unit producer tax of $1 on each pack of cigarettes.  Calculate the new market price and quantity.

The per unit tax on the producer will cause the supply curve to decrease or shift vertically up by the amount of the tax.  If P represents the price the firm receives from the consumer, P-t is the price that the firm retains.  This is the relevant price when determining how much they are willing to supply.  Therefore, the new supply curve is QS = -80 + 40(P-1).  Setting this equal to the demand curve gives the new market equilibrium:

Qd 
= 286 – 80P = -80 + 40(P-1) = QS
406 = 120P

P* = $3.3833
Plugging this price back into the demand and/or supply curve gives the market output:

QD = 286 - 80 x 3.3833 = 15.33



QS = -80 + 40 x 3.3833 = 15.33

(Note: if you plug in $3.38 into each equation you won’t get the same number for Qd and Qs)

Although this was not a part of the question you could also have calculated the tax incidence:

Consumer burden:
(New price - old price) x new quantity = (3.3833-3.05)x15.33 = $5.11

Firm burden:
(Old price - new net price) x new quantity = (3.05 - 2.3833)x15.33 = $10.22

Note then that the total tax burden is $15.33, which is equal to the amount paid by the government.

c.
Rather than a per-unit tax, suppose the government imposes a tax of 42% paid by consumers.  Calculate the new market price and output now.

The per unit tax on the consumer will cause the demand curve to decrease or pivot down by the amount of the tax.  If P represents the net price the consumer pays then, P x (1+ τ) is the full price paid by the consumer.  This is the relevant price when determining how much they are willing to demand.  Therefore, the new demand curve is QD = 286 + 40P (1+τ).  Setting this equal to the old supply curve gives the new market equilibrium:

286 - 80P x 1.42 = -80 + 40P
286 - 113.6P = -80 + 40P

P = $2.383
Therefore, the full price is $3.384 and the quantity exchanged in the market is 15.313.
Depending on how you rounded your numbers your answers won’t be exactly the same, but as long as you are reasonably close, and your answers make sense economically, I’m not bothered.

Also, in this problem, the per unit producer tax from part (b) and the ad valorem tax on the consumer in part (c) would have yielded the exact same results if you used 41.958% as the tax rate.

[image: image1]
4.
Suppose that the market for air travel between Chicago and Dulles is served by just two airlines:  Delta and Southwest.  An economist has studied this market and has estimated that the demand curves for round trip tickets for each airline are as follows:

QD = 10,000 – 100PD + 99PS
QS = 10,000 – 100PS + 99PD,

where the subscripts D and S denote Delta and Southwest.

a.
Suppose that both airlines charge a price of $300 for a round trip ticket.  What is the price elasticity of demand for Delta flights between Chicago and Dulles?

When the price of each ticket is $300, the quantity of Delta flights demanded is:

QD = 10,000 - 100 x 300 + 99 x 300 = 9,700.

The price elasticity of demand is given by:

e = dQD/dPD x PD/QD = - 100 x 300/9700 = - 3.093

b.
What is the cross-price elasticity of demand for Delta flights with respect to the price of Southwest flights?

The cross-price elasticity of demand is given by:

eDS = dQD/dPS x PS/QD = + 99 x 300/9700 = 3.062
c.
What is the market level price elasticity of demand for air travel between Chicago and Dulles when both airlines charge $300.

First, you need to get the market demand curve, which is the sum of each the demands for each airline:

QD = 10,000 – 100PD + 99PS
QS = 10,000 – 100PS + 99PD
Q = 20,000 - PD - PS
Since the prices are the same this becomes: Q = 20,000 - 2P.

Using the price elasticity formula:

e = -2 x 300/19,400 = -0.0309.

Note that the market elasticity of demand is more inelastic than the price elasticity of demand for an airline.
5.
Consider the market for electricity.  The monthly demand for electricity is given by:

Q = a + bP + cPg + dI,

where Q is the quantity of electricity consumed per month, P is the price of electricity, Pg is the price of natural gas, and I is income.

a.
Explain what sign you would expect the coefficients b, c and d to have. 

b.
Suppose you have the following information.

	Variable
	Description
	Value

	P
	price of electricity
	$0.10

	Q
	quantity demanded
	1,200

	Pg
	price of natural gas
	$0.15

	I
	income
	$3,000

	ee
	price elasticity of demand for electricity
	-1.2

	eeg
	cross-price elasticity of demand for electricity with respect to price of natural gas
	0.20

	eI
	income elasticity of demand for electricity
	0.20


Derive the demand curve for electricity.
First, solve for b:

Price elasticity of demand:


e = dQ/dP x P/Q











e = b x P/Q









  

-1.2 = b x 0.10/1,200











b = -14,400


Second, solve for c:

Cross price elasticity of demand:
eeg = dQ/dPg x Pg/Q











eeg = c x Pg/Q











0.20 = c x 0.15/1,200











c = 1,600

Third, solve for c:

Income elasticity of demand:

eI = dQ/dI x I/Q











eI = c x I/Q











0.20 = c x 3,00/1,200











c = 0.08

Finally, we can solve for a:

1,200 = a -14,400 x 0.10 + 1,600 x 0.15 + 0.08 x 3,000

a = 2,160

Therefore, we get a demand curve given by:
QD = 2,160 - 14,400P + 1,600Pg + .08I

Given the price of gas and the price of electricity we get:







QD = 2,640 - 14,400P








(1)

Note that at a price of 0.10 for electricity, QD = 1,200.

c.
Suppose that incomes increase by 10%.  Derive the new demand curve for electricity.

Don’t recalculate the coefficient on I, just plug the values for the Pg and the new income back into the demand equation.
QD = 2,160 - 14,400P + 1,600 x 0.15 + .08 X 3,300







QD = 2,664 - 14,400P








(2)

At the 10c price for electricity, QD is now 1,224.
Notice that if you compare equations (1) and (2) the demand curve has increased or shifted to the right by 24 units.  This is what you should expect.  Initially, the quantity demanded was 1,200.  Since income elasticity is 0.20 and income increased 10%, quantity demanded should increase by 2% (eI = %ΔQD/%ΔI).  Therefore, the new quantity demanded at $0.10 is 1,200 x 1.02 = 1,224.
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