Economics 101

Summer 2008

Answers to Homework #3

Due 6/10/08

Please make sure your homework includes your name and the time and day of your discussion section. In addition, please write legibly and neatly and make sure your answer is clearly marked (you might place a box around your answer). Homework should be stapled (there is no stapler at the lecture), and it should be neat. All homework must be turned in on the date it is due in the large lecture and it must be turned in at the beginning of the lecture. No late homework assignments will be accepted. 

Note: Homework #3 includes a review of two more practice problems on supply and demand, plus problems on consumer theory, production and cost functions, and perfect competition.

1. Finlandia is a small closed economy. Finlandia produces canned sardines and the domestic demand for sardines in Finlandia is a downward sloping linear line. When the price of sardines is $100 a unit, 50 units of sardines are demanded. When the price increases to $200 a unit, 25 units of sardines are demanded. The domestic supply of sardines in Finalandia is upward sloping with a constant slope of 1. Domestic suppliers are willing to supply 100 units of sardines at a price of $100 per unit. 

a. Find the domestic demand and the domestic supply curves for sardines in Finlandia.

The demand curve is P = 300 – 4Q. To find the demand curve, first recognize that you are given two points on the demand curve: (50, 100) and (25, 200). From these two points you can find the slope: slope = rise/run  = -100/25 = -4. You can then plug one of the two given points and the slope into the general form of the demand equation, P = mQ + b, to find the y-intercept value. The y-intercept, or b, in the equation is equal to 300.
The supply curve is P = Q. To find the supply curve, you can take the given point (100,100) and the slope (m = 1) and plug these values into the general form of the supply equation, P = mQ + b, to find the y-intercept. The y-intercept, or b, in the equation is equal to 0.

b. What is the equilibrium price and quantity in the domestic market for sardines?

The equilibrium price is $60 per unit of sardines and the equilibrium quantity is 60 units of sardines. 

c. What is the value of consumer surplus, producer surplus, and total surplus in the domestic market for sardines? Draw a sketch of the domestic market for sardines and label the areas of consumer surplus and producer surplus. 

Consumer surplus is equal to $7200. Producer surplus is equal to $1800. Total surplus is equal to the sum of consumer and producer surplus or $9000.
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d. Finlandia decides to open the market for sardines. Suppose the world price of sardines is $20 per unit. Describe what will happen in this market. In your answer identify whether or not Finlandia imports or exports sardines, the numerical level of imports or exports, the new value of consumer surplus, the new value of producer surplus, and the new value of total surplus. Is trade beneficial to the citizens of Finlandia? Explain your answer. 

When Finlandia opens this market to trade, it will import sardines since the world price of sardines is less than the domestic price of sardines. Finlandia will import 50 units of sardines. To find this number, substitute a price of $20 into the domestic demand equation to see how many units of sardines domestic consumers will demand if the price of sardines is $20 per unit. Domestic demanders will demand 70 units. Then, substitute a price of $20 into the domestic supply equation to see how many units of sardines domestic suppliers are willing to supply if the price of sardines is $20 per unit. Domestic suppliers will supply 20 units. The difference, 70 – 20 or 50 units of sardines, will be imported. 

Consumer surplus with trade will equal $9800; producer surplus with trade will equal $200; and total surplus with trade will equal $10,000. 

Trade is beneficial to the citizens of Finlandia since trade increases the level of total surplus from $9000 to $10,000. Domestic consumers will be very positive about trade since consumer surplus is increased, while domestic producers will be against trade since trade diminishes producer surplus in this example. 

e. Domestic producers of sardines in Finlandia are successful in getting a quota on sardines enacted. The government of Finalandia passes a law limiting the amount of imported sardines to 20 units. What is the new price of sardines? What is the value of consumer surplus, producer surplus, license holder revenue, and deadweight loss equal to when this quota is imposed on the market for sardines? Who benefits from the imposition of a quota in this market?

To find the new price of sardines requires some thinking. First, we know that the quota limit is 20 units and that the quota is the difference between the quantity demanded domestically and the quantity supplied domestically. We can rewrite this as QD – QS = 20. Then, solving the demand equation for QD , you can substitute for the quantity demanded the expression [75 – (1/4)P]. You can substitute P for QS. That results in the equation 75 – (1/4)P – P = 20. Solving this equation we get P = $44. Plugging this value back into the domestic demand equation and domestic supply equation we find that the quantity domestically demanded at a price of $44 is 64 units of sardines while the quantity domestically supplied at a price of $44 is 44 units of sardines. 

Consumer surplus with the quota is equal to (1/2)(300 – 44)(64) = $8192. Producer surplus with the quota is equal to (1/2)(44)(44) = $968. License holder revenue with the quota is equal to (24)(20) = $480. Deadweight loss with the quota is equal to (1/2)(44-20)(44-20) + (1/2)(44 – 20)(70 – 64) = $360.

Domestic producers benefit from the imposition of this quota since they can now sell more units of the good than they did before the imposition of the quota. Domestic producer surplus increases from $200 to $968. The importers of the 20 units of sardines also benefit from the imposition of the quota since they can now sell these 20 units at a price of $44 per unit which is $24 per unit of sardines greater than the world price of sardines. 

2. Senators McCain, Obama, and Clinton have finally all agreed that rather than reducing taxes on gasoline there is a need to increase taxes on gasoline so that the United States can decrease their consumption of gasoline. The senators also think that an increase in the excise tax on gasoline will lead alternative energy to be more fully developed. 

a. Suppose that the increase in the excise tax will double the price of gasoline from $4.00 per gallon to $8.00 per gallon. Assume that the average American household spends 10% of their gross income on gasoline each year. How might a typical American household adjust to this price increase? Do you think that the consumption of gasoline for this household will remain at its original level? If yes, explain how the household will adjust their budget so that they can continue to purchase the same number of gallons of gasoline as they did initially. If no, explain how the household will adjust their lifestyle if they cut their consumption of gasoline in half (this cut will result in the household spending exactly the same amount on gas as they did last year, but only getting ½ as much gas). 

Answers here will vary, but the gist of the matter is that one can either cut their other expenses rather substantially, or they can cut their use of gas (and therefore travel shorter distances or find alternative transportation that does not require the use of gas), or they can do some combination of expense cutting and reduction in the use of gasoline. Some people will ride their bicycles, some will turn to mass transit, some will carpool, some will decide to cut out eating out at restaurants, or stopping for coffee at the local coffee shop. 

Suppose the demand for gasoline can be represented by the demand equation P = 20 – 0.00008Q and the supply of gasoline can be represented by the supply equation P = 0.00004Q – 4. 

b. What is the initial equilibrium price and quantity in the market for gasoline?

The initial equilibrium price is $4 per gallon of gasoline and the initial equilibrium quantity is 200,000 gallons of gasoline. 

c. The Senators agree that the price of gasoline should be raised through the imposition of an excise tax to $8 a gallon. How large will the excise tax per gallon be in order to reach this goal?

The excise tax will need to be $6 per gallon of gasoline in order for the price of gas to rise to $8 per gallon. To see this you can substitute $8 as the price in the demand equation and find that demanders will demand 150,000 gallons of gasoline if the price is $8. To see what price suppliers must receive in order to supply 150,000 gallons of gasoline substitute this quantity into the supply equation. Suppliers need to receive a price of $2 per gallon. The difference, $6 per gallon, is the amount necessary for the excise tax to result in demanders paying $8 per gallon of gasoline. 

d. Calculate the value of tax revenue and deadweight loss from the imposition of the tax in part (c).

The value of tax revenue is equal to ($6/ gallon) (150,000 gallons) or $900,000. The value of deadweight loss is equal to (1/2)($6 per gallon)(50,000 gallons) = $150,000.
e. Suppose the aides to the Senators report that to really make a difference in energy habits, the use of gasoline needs to fall by 100,000 gallons from its initial level. What would the excise tax per gallon need to be in order to reduce consumption by 100,000 from its original level?

The excise tax would need to be equal to $12 per gallon of gasoline. 
3. The chart below describes Henry’s preferences for books and meals.  Henry makes $18 per week, while books cost $3 each and meals cost $2 each.
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a) Find the equation for Henry’s budget line.

We know that Henry’s total income is $18, while the price of books is 3 and the price of meals is 2.  Thus, 18 = 3B + 2M is one way to write the equation for Henry’s budget line.

b) Graph these three indifference curves and Henry’s budget line with books on the horizontal axis and meals on the vertical axis.
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c) Which indifference curve represents the highest level of utility for Henry?  Why?

Indifference curve B represents the highest level of utility for Henry, as it is the furthest away from the origin.

d) What bundle of books and meals will Henry choose to consume?  Why?

Henry will pick a bundle of 4 books and 3 meals per week.  This bundle allows him to reach the highest possible indifference curve given his level of income.

e) Find Henry’s marginal rate of substitution between books and meals when he is consuming his optimal bundle.  Be sure to show your work and use the appropriate units.

Henry’s MRS at a bundle is the absolute value of the slope of his indifference curve at that bundle.  We know that at the optimal bundle, the slope of the indifference curve should equal the ratio of the prices of the two goods, or the slope of the budget line.  The slope of the budget line is -3/2, so Henry’s MRS at the optimal bundle is 3/2 – he would be willing to trade 2 books for 3 meals.

4. The following table provides some information about the production and cost functions for a perfectly competitive firm. The table uses the following abbreviatons:
K is capital

L is labor

Q is output

MPL is the marginal product of labor 

FC is fixed cost and AFC is average fixed cost

VC is variable cost and AVC is average variable cost

TC is total cost and ATC is average total cost

MC is marginal cost

a.  Please fill in the open squares given the information provided, and answer the related questions below.  Assume that labor is paid a constant wage, i.e. our firm is a price-taker in the labor market.

	L
	K
	Q
	MPL
	VC
	FC
	TC
	AVC
	AFC
	ATC
	MC

	0
	5
	0
	---
	
	
	
	---
	---
	---
	---

	1
	5
	1
	
	
	
	
	
	10
	15
	

	2
	5
	4
	
	
	
	
	2.5
	
	
	

	3
	5
	9
	
	
	
	
	
	
	
	1.0

	4
	5
	12
	
	
	
	
	
	
	
	

	5
	5
	14
	
	
	
	35
	
	
	
	

	6
	5
	15
	1
	
	
	
	
	
	
	


b. At what quantity of output is average total cost at its minimum?

c. At what quantity of output is average variable cost at its minimum?

d. At what quantity of output is marginal cost at its minimum?

e. What must be true about average total cost and marginal cost as long as ATC is decreasing as output increases?  Why?

a.  

	L
	K
	Q
	MPL
	VC
	FC
	TC
	AVC
	AFC
	ATC
	MC

	0
	5
	0
	---
	$0
	$10
	$10
	---
	---
	---
	---

	1
	5
	1
	1
	$5
	$10
	$15
	5
	10
	15
	5

	2
	5
	4
	3
	$10
	$10
	$20
	2.5
	2.5
	5
	1.67

	3
	5
	9
	5
	$15
	$10
	$25
	1.67
	1.11
	2.78
	1.0

	4
	5
	12
	3
	$20
	$10
	$30
	1.67
	.83
	2.5
	1.67

	5
	5
	14
	2
	$25
	$10
	$35
	1.79
	.71
	2.5
	2.5

	6
	5
	15
	1
	$30
	$10
	$40
	2.00
	.67
	2.67
	5


b. Average cost is at a minimum when it is equal to marginal cost and that occurs when ATC equals 2.5 and output is equal to 14 units. 

c. Average variable cost is at a minimum when it is equal to marginal cost and that occurs when AVC equals 1.67 and output is equal to 12 units. 

d. Marginal cost is at its minimum at 9 units of output.  
e. Marginal cost must be less than ATC if ATC is decreasing as output increases. As production increases the average cost per unit is falling and this is only possible if the additional cost of producing another unit of output (the MC) is less than the average cost of producing the output. 
5.  The market for bicycles is characterized by perfect competition.  This characterization implies that firms and consumers are price-takers.  Furthermore, there is free entry and exit into the market in the long run and all firms are identical in terms of their technological capabilities.  Thus the cost function as given below for a representative firm can be assumed to be the cost function faced by each firm in the industry.


TC = Qs2 + 10Qs + 400

MC = 2Qs + 10

 
Aggregate demand in this market is given by 


P = 990 – Qd
a.  What will be the long-run equilibrium price in this market?

The equilibrium price is found by setting demand equal to supply. But, you do not know the market supply curve, so you can recall that in the long run the perfectly competitive firm breaks even and earns an economic profit equal to zero. This will occur when the ATC of producing bicycles is equal to the MC of producing the last bicycle. The ATC is equal to the following: ATC = Q + 10 + 400/Q (find the ATC by dividing TC by Q). MC = 2Q + 10. Setting these two equations equal to one another, ATC = MC, results in Q = 20. Thus, the representative perfectly competitive firm will produce 20 units of output. To find the market price substitute this quantity into either the ATC curve equation or the MC equation: MC = 2(20) + 10 = $50. The long-run equilibrium price in this market will be equal to $50.
b.  What will be the output of each firm?

See the answer under part (a): the output of each firm will be equal to 20 units. 
c.  How many firms will exist in the long-run?

Since the market price is equal to $50, we can calculate the total amount of bicycles produced by substituting this price into the market demand curve and then solving for the market quantity. Thus, P = 990 – Q results in Q = 940. There are 950 bicycles produced in this market. To find the number of firms in the industry divide the industry output of 950 bicycles by the representative firm’s level of output of 20 bicycles. Thus, there will be 940/20 firms, or 47 firms in this industry. 
Now, suppose that the popularity of bicycles falls. (Hint: You don’t need that new demand curve to answer these questions (d) through (f).)

d.  In the short-run will the firms in the market earn profits, earn losses, or break even?  Why?

When the popularity of bicycles falls this implies that the market demand curve shifts to the left, resulting in a lower level of industry output and a lower equilibrium price. If there are no other changes in the industry this implies that each firm will now produce a lower level of output and that each firm will earn negative economic profits. 
e.  In the long-run will the number of firms in the market increase or decrease?

In the long run the number of firms in the market will decrease as some firms exit the industry due to the presence of negative economic profits. 
f.  What will be the long-run equilibrium price now?

Since nothing has happened to affect the firms’ costs, the long-run equilibrium price will still be $50. Firms will exit the industry causing the supply curve to shift to the left until the new supply curve and the new demand curve intersect at a price of $50.
Consider an alternative scenario where the technology available for producing bicycles improves.  This causes a change in the cost functions.  The new cost functions are given by,


TC = Qs2 + 5Qs + 400


MC = 2Qs + 5

g.  What will be the new equilibrium price?

The new equilibrium price will be $45. To find this price recall that the long run equilibrium price occurs in a perfectly competitive market when the ATC equals MC. To find ATC divide the TC equation by Q: thus, ATC = Q + 5 + 400/Q. Setting ATC equal to MC you have Q + 5 + 400/Q = 2Q + 5 or Q = 20 bicycles. Plugging this quantity into the MC function you get MC = 2(20) + 5 = $45. Remember that in a perfectly competitive industry the firm is a price taker where the price it charges is equal to its MC when MC = MR = ATC in the long run.
h.  How much will each firm produce?

See the answer to part (g): the firm will produce 20 bicycles. 
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