Bill Gates
Problem Set 2

EC202 Economics
Due:  May 1

Answer Question 1 - 2.  Questions 3 - 7 are supplementary (note:  7 involves a monopoly).  Question A is an illustrative example to help you understand the.  This question is answered at the end of the problem set.  I suggest starting with this question to ensure you understand the basic interactions between the firm and the industry in perfect, before answering the required and optional questions.  We will discuss questions 5 and 6 in class on 4/24.

Review Problem
A.
The shoelace industry is a competitive industry, and Tie-Rite is a representative firm in the industry (all firms have identical cost curves).  Tie-Rite's short run total costs are given below.  For your reference, you may want to fill in the remainder of the table.


Total
Fixed
Variable
Average
Average
Average
Marginal

Output
Cost
Cost
Cost
Total Cost
Fixed Cost
Variable Cost
Cost
   0
$160
______
________
________
________
________








________

 100
 240
______
________
________
________
________








________

 200
 300
______
________
________
________
________








________

 300
 340
______
________
________
________
________








________

 400
 360
______
________
________
________
________








________

 500
 390
______
________
________
________
________








________

 600
 430
______
________
________
________
________








________

 700
 490
______
________
________
________
________








________

 800
 570
______
________
________
________
________








________

 900
 690
______
________
________
________
________








________

1000
 890
______
________
________
________
________


a.  From the Table, what are the minimum values of Tie-Rite's average variable cost (AVC) and average total cost (ATC)?


b.  In the short run, what is Tie-Rite's shuts down price?


c.  In the short run, what is Tie-Rite's breakeven price?


d.  If the market price of shoelaces is $1.00, how many would Tie-Rite be willing to sell?


e.  What is Tie-Rite's short run supply curve?

Assume that Tie-Rite is one of 100 firms in the shoelace industry.  All firms have identical costs.  Furthermore, firms cannot build plants larger or smaller than their current ones (i.e., short run total costs are also long run total costs).  However, firms can enter and leave the industry.  The market demand schedule for shoelaces is given below.  For your reference, you may want to calculate the industry supply schedule by calculating Tie-Rite's supply schedule and completing the Table. 


Quantity
Quantity Supplied
Quantity Supplied by

Price
Demanded
by Tie-Rite
100 Identical Firms
$1.60
22,500
  900______
  90,000___
 1.00
36,000
____________
____________

  .70
42,000
____________
____________

  .50
60,000
____________
____________

  .30
72,000
____________
____________


f.  What is the short run equilibrium price and quantity of shoelaces exchanged?


g.  Given the short run equilibrium price you found in question 6, over time what happens to the number of firms in the industry, the price of shoelaces, industry output, and output per firm?


h.  When the industry reaches long run equilibrium, what is market price, the number of firms in the industry, and the output per firm?

After the shoelace industry reaches its new long run equilibrium, the manufacturers of shoelace weaving machines invent a cheaper way of making shoelaces.  All shoelace producers purchase the machine.  The market demand and Tie-Rite's supply curve are given in the Table below.  For reference you may want to complete the Table by calculating the industry supply.  Assume that the number of firms in the industry is the same as found in question 8. 



Quantity
Quantity Supplied
Quantity Supplied 

Price

Demanded
by Tie-Rite

by all Firms
$1.60

22,500

1300

____________

 1.00

36,000

1200

____________

 0.70

42,000

1100

____________

 0.50

60,000

1000

____________

 0.30

72,000

 900

____________


i.  What are the new short run equilibrium price and quantity of shoelaces exchanged?


j.  If the new weaving machine reduces the breakeven price to $.30, over time what happens to number of firms in the industry, the price of shoelaces, industry output, and output per firm?


k.  When the industry reaches a new long run equilibrium, what is market price, the number of firms in the industry, and the output per firm?

Required Problems
1.
Suppose the CD player industry is perfectly competitive.  Answer the following questions using graphs to illustrate your answers if helpful.


a.
MC for a representative firm is MC = 100 + 0.3q2 and TC is TC = 1600 + 100q + 0.1q3.  Find ATC, AVC, and the breakeven and shutdown points.


b.
Describe how to derive the short run industry supply curve from the firm's cost curves.


c.
Suppose the industry supply curve is P = 100 + .003Qs2 and the demand curve is P = 300 - .002 Qd2.  Find industry output and price, and the firm's output and profits.


d.
A new production technology reduces fixed costs from 1600 to 675.  Describe with numbers the short run impact on industry supply, price and output, and firm output and profits.

2.
Assume the airline industry is perfectly competitive and in long run equilibrium.  The price of jet fuel increases (due to increasing oil prices) and demand for air travel decreases (due to an economic slowdown).  Describe the short run and long run impacts by answering the following questions.


a.
Describe the short and long run impact of the increase in fuel costs on industry output and price, the representative firm's output and profit, and the number of firms in the industry.  (Ignore the decrease in demand.)


b.
Describe the short and long run impact of the decrease in demand for air travel on industry output and price, the representative firm's output and profit, and the number of firms in the industry.  (Ignore fuel cost changes).


c.
If both changes occur simultaneously, what would you expect to happen to industry price and output, the representative firm's output and profits, and the number of firms in the industry in the short run?  Explain your answer briefly.


d.
If both changes occur simultaneously, what would you expect to happen to industry price and output, the representative firm's output and profits, and the number of firms in the industry in the long run?  Explain your answer briefly.

Optional Problems

3.
Suppose that all oil refineries except ARCO receive crude oil from the Middle East (ARCO's oil comes from Alaska).  Because of a Middle East crisis, the price of Middle East crude oil increases, but ARCO's costs for Alaska crude oil don't change.  This gives ARCO a cost advantage.  Briefly analyze this situation by answering the following questions.  Assume a perfectly competitive oil industry and that the Middle East and Alaska are the only two crude oil suppliers.


a.
Assume that all oil refineries have normal cost curves.  ARCO's cost curves are lower than those for other oil companies (because of their lower crude prices).  What happens to the market price of gasoline, ARCO's output and profits, and the output and profits of the other oil refineries in the short run after Middle East crude oil prices increase?


b.
If this situation continues in the long run, what would you expect to happen to the number of oil refineries, the market price of gasoline, ARCO's output and profits, and the output and profits of the other oil refineries?

c. Can ARCO's costs of Alaska crude oil remain lower than the cost of Middle East crude oil in the long run, as assumed above?  Explain briefly.

4.
Suppose that the following costs represent the total costs allocated to a plane flight between San Francisco and New York.

	Category
	Cost Per Flight

	Pilot/Crew
	1000

	Flight Attendants
	600

	Baggage Handlers
	100

	Fuel
	2000

	Maintenance (Mileage Based)
	300

	Maintenance (Time Based)*
	200

	Cost of Plane*
	2000

	Airport Landing Rights*
	1000

	Administrative Costs*
	800


*Assumes 200 Flights/Year


Assume one-way tickets between San Francisco and New York on United's red-eye (late night) flight cost $200/ticket.  How many tickets must United sell to continue this red-eye service in the short run?  Explain briefly.

5.
Suppose that a firm's costs are given by TC = 25,000 + 0.025q2 and MC = 0.05q.  There are 10 identical firms in the industry, so industry supply is given by P = .0005Q.  Industry demand is P = 250 - 0.002Q.  Answer the following questions with regard to this firm and industry.


a.
Find industry price and output and output and profits per firm.


b.
Suppose the government imposes employer mandates for health care on this firm.  Specifically, the firm must pay for its employees health care insurance.  Analyze the effects of this mandate assuming that this effectively increases the price of labor by 25% The resulting total cost, marginal cost and industry supply are given respectively by:  TC = 25,000 + 0.03125q2, MC = 0.0625q, P = 0.000625Qs.



ii.
Find the short run effects on P, Q, q, π, number of firms.



iii
Explain the intuition behind this short run result



iv.
Find the long run effect on P, Q, q, π, number of firms.

6.
During Operation Desert Shield/Desert Storm, the loss of oil from Iraq and Kuwait reduced the supply of oil and raised the equilibrium market price.  There was also fear of "shortages" (i.e., instances where the quantity demanded exceeds the quantity supplied).  Because oil is critical both to industry and individuals, increases in oil prices and shortages could create severe economic hardships, particularly for low income families that spend a relatively high percentage of their income on gasoline.  At least two policies were proposed in response:  price rationing (where the market price is allowed to rise until the quantity demanded and supplied are equal), and a price ceiling in conjunction with ration coupons (where the number of coupons is limited to the supply of  gasoline available).  Answer the following questions with regard to these policies.


a.
Describe, using graphs if helpful, the impact that price rationing would have on the short run supply, demand, market quantity, market price, and total cost of gasoline to consumers.


b.
Describe, using graphs if helpful, the impact that a price ceiling and ration coupons would have on the short run supply, demand, market quantity, market price, and total cost of gasoline to consumers.


c.
Briefly compare these policies with regard to the consumers' cost of gasoline and potential gasoline shortages in the short and long run.


Briefly describe an alternative policy that might help minimize short run gasoline price increases (there is no one right answer to this question).

7.
Suppose you decide to build a luxury car called the EC202 Roadster.  Your car company is a monopoly (the EC202 Roadster is so unique that there are no close substitutes).  In this case, MC = 10,000 - 120q + .36q2 and VC = 10,000q - 60q2 + .12q3.  Your fixed costs are $15 million.  Answer the following questions.


a.
Suppose industry demand is given by P = 100,000 - 120qd (MR = 100,000 - 240qd).  What is output, price and firm profits?  Is the firm in short run equilibrium?  Long run equilibrium?  Explain briefly.


b.
Suppose market demand increases to P = 130,000 - 120qd (MR = 130,000 - 240qd).  Describe the short and long run responses both graphically and mathematically (your graphs can be generic and need not be drawn to scale).  In particular, what is output, price, and profits, in both the short and long run?  (Numbers should be rounded off to at least integer values.)


c.
Suppose instead that FC increases by $1,000,000.  Describe the short and long run responses both graphically and mathematically (your graphs can be generic and need not be drawn to scale).  In particular, what is output, price, and profits, in both the short and long run?  (Numbers should be rounded off to at least integer values.)
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