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Billions of pounds of cotton

a. Graph the demand curve facing a single representative cotton
farmer.

b. Explain the shape of the individual farmer’s demand curve
carefully. What specific assumptions lie behind its shape?

2. Two former Berkeley students worked in an investment bank at

a salary of $60,000 each for 2 years after they graduated.
Together they saved $50,000. After 2 years, they decided to quit
their jobs and start a business designing Web sites. They used
the $50,000 to buy computer equipment, desks, and chairs. For
the next 2 years they took in $40,000 in revenue each year, paid
themselves $10,000 annually each, and rented an office for
$18,000 per year. Prior to the investment, their $50,000 was in
bonds earning interest at a rate of 10 percent. Are they now
earning economic profits? Explain your answer.

3. Suppose that in 2001 you became president of a small non-

profit theater company. Your playhouse has 120 seats and a small
stage. The actors have national reputations, and demand for
tickets is enormous relative to the number of seats available;
every performance is sold out months in advance. You are
elected because you have demonstrated an ability to raise funds
successfully. Describe some of the decisions that you must make
in the short run. What might you consider to be your “fixed fac-
tor”? What alternative decisions might you be able to make in
the long run? Explain.

4. The following table gives total output or total product as a func-

tion of labor units used:

Labor Total Output
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a. Define diminishing returns.
b. Does the table indicate a situation of diminishing returns?
Explain your answer.

o @ Suppose that wimps can be produced using two different produc-

tion techniques, A and B. The following table provides the total
input requirements for each of five different total output levels:

a. Assuming that the price of labor (P}) is $1 and the price of
capital (Py) is $2, calculate the total cost of production for
each of the five levels of output using the optimal (least-cost)
technology at each level.

b. How many labor hours (units of labor) would be employed
at each level of output? How many machine hours (units of
capital)?

¢. Graph total cost of production as a function of output. (Put
cost on the Y-axis and output, g, on the X-axis.) Again,
assume that the optimal technology is used.

d. Repeat a. through c. under the assumption that the price of
labor (P;) rises from $1 to $3 while the price of capital (Py)
remains at $2.

. A female student who lives on the fourth floor of Bates Hall is
assigned to a new room on the seventh floor during her junior
year. She has 11 heavy boxes of books and “stuff” to move.
Discuss the alternative combinations of capital and labor that
might be used to make the move. How would your answer differ
if the move were to a new dorm 3 miles across campus, and to a
new college 400 miles away?

7. The following is a production function:

Total output (Q)
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a. Draw a graph of marginal product as a function of output.
(Hint: Marginal product is the additional number of units of
output per unit of labor at each level of output.)

b. Does this graph exhibit diminishing returns?

During the early phases of industrialization, the number of per-

sons engaged in agriculture usually drops sharply, even as agri-
cultural output is growing. Given what you know about produc-
tion technology and production functions, can you explain this
seeming inconsistency?
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; Assume that the following graph gives the current situation in q=1 g=2 q=3 g=4 g=>5
the perfectly competitive market for raw cotton: IECH K L K L K L X L X L
A 2 5 1 10 5 14 6 18 8 20 ’
B 5 2 8 3 11 4 14 5 16 6
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cost of capital into account, this means that Ted is earning a 25
percent return on his capital. Suppose that risk-free bonds are
currently paying a rate of 10 percent to those who buy them.

Gn he number of repairs produced by a computer repair shop
depends on the number of workers as follows:

than average product? What is happening to average product
as employment increases over this range?
. Since the end of World War 11, manufacturing firms in the

United States and in Europe have been moving farther and far-
ther outside of central cities. At the same time, firms in finance,

only $40 per unit per day. For each level of output, which
technology is the cheapest?
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Number of Numb?r of a. What is meant by the “opportunity cost of capital”? §

Workers Repairs b. Explain why opportunity costs are “real” costs even 3

(Per Week) though they do not necessarily involve out-of-pocket 4

0 0 expenses. 3

1 8 <. What is the opportunity cost of Ted’s capital? E

2 20 d. How much excess profit is Ted earning? 5

3 35 12. A firm can use three different production technologies, with 3

4 45 capital and labor requirements at each level of output as follows: [
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t A e that all inputs (office space, telephone, utilities) other Daily g
4 ssum ) ) ;
] J : than labor are fixed in the short run. Output K L K L K L 3

ﬁ a. Add two additional columns to the table, and enter the mar- 100 3 7 4 5 5 4 £

- ginal product and average product for each number of 150 3 10 4 7 > 5 =
workers. 200 4 1 5 8 6 6 5

- b. Over what range of labor input are there increasing returns to 250 5 13 6 10 7 8 2
- e e s e . 14
: labor? Diminishing returns to labor? Negative returns to a. Suppose the firm is operating in a high-wage country, where 3

labor? capital cost is $100 per unit per day and labor cost is $80 per '-}

¢. Over what range of labor input is marginal product greater worker per day. For each level of output, which technology is 5

than average product? What is happening to average product the cheapest? *

as employment increases over this range? . Now suppose the firm is operating in a low-wage country, g

d. Over what range of labor input is marginal product smaller where capital cost is $100 per unit per day but labor cost is E :
2
-]

. Suppose the firm moves from a high-wage to a low-wage

country but that its level of output remains constant at 200
units per day. How will its total employment change?

g insurance, and other parts of the servic:e s.ector have be.en locat- 13. 3 XY The following table gives the amount of capital per :
ing near the downtown areas in tall buildings. One major reason worker for several industries in the U.S. economy for a recent 7]
seems to be that manufacturing firms find it difficult to substi- year: 3
tute capital for land, while service-sector firms that use office . B
; space do not 1;4;‘;?5 insurance and real estat $§?(2))(2);i )
i a. What kinds of buildings represent substitution of capital for Algriculeture real estate 127’310
: land? ) » b
b. Why do you think that manufacturing firms might find it dif- II\{/IeiZilllftiZ?ermg lgi,g% &
ficult to substitute capital for land? Services 23’798

¢. Why is it relatively easier for a law firm or an insurance com-
pany to substitute capital for land?

d. Why is the demand for land likely to be very high near the
center of a city?

Give and example of a particular type of firm in each of these
sectors (e.g., agriculture: farm) and describe the kind of capital
that it uses in production (e.g., tractor, barn, and computer).
How do you think technology has changed the production

e. One of the reasons for substituting capital for land near the .
© g cap process in each of these sectors over the past couple of

center of a city is that land is more expensive near the center.
What is true about the relative supply of land near the center
of a city? (Hint: What is the formula for the area of a circle?)

could be classified as production. Production means taking
inputs and using them to produce some output. For example,
driving a car uses land, labor, and capital (a car and a road) to
produce transportation. Studying uses a book, paper, labor, a
building (library), the Internet, and so on to produce human
capital . . . knowledge and skills. You may work in a restaurant
or a dining hall as a part-time job. Discuss the ways in which
some of these activities have changed over the last few years.
—_— ‘ Have these activities become more or less capital intensive? Has
your productivity changed?

Ted Baxter runs a small, very stable newspaper company in
southern Oregon. The paper has been in business for 25 years.
The total value of the firm’s capital stock is $1 million, which
Ted owns outright. This year the firm earned a total of $250,000
after out-of-pocket expenses. Without taking the opportunity

Note: Problems marked with an asterisk are more challenging.




154 Part2 Microeconomics: Consumers and Firms

SUMMARY

i L An isoquant is a graph that shows all the combinations of
capital and labor that can be used to produce a given amount
3 ‘ & of output. The slope of an isoquant is equal to — MP;/MP,..
i The ratio of MP, to MP, is the marginal rate of technical sub-

o stitution. It is the rate at which a firm can substitute capital

for labor and hold output constant.

2. An isocost line is a graph that shows all the combinations of
capital and labor that are available for a given total cost. The
slope of an isocost line is equal to — P;/Py.

REVIEW TERMS AND CONCEPTS

3. The least-cost method of producing a given amount of out-

put is found graphically at the point at which an isocost line
is just tangent to—that is, just touches—the isoquant corre-
sponding to that level of production. The firm’s cost-mini-
mizing equilibrium condition is MP,/P; = MP/P.

isoquant A graph that shows all the constant. 151
combinations of capital and labor that can

be used to produce a given amount of

output. 150

PROBLEM SET

isocostline A graph that shows all the marginal rate of technical substitution ) AK MP,
combinations of capital and labor available The rate at which a firm can substitute 1. Slope of isoquant: — = ~
for a given total cost. 151 capital for labor and hold output

AL MP,
2. Slope of isocost line:

AK _ TCIPy P

AL TCIP, P,

@Assume that MP; = 5 and MP = 10. Assume also that P; = $2
and Py = $5. This implies that the firm should substitute labor
for capital. Explain why.

2. In the isoquant/isocost diagram (Figure 1), suppose that the
firm is producing 1,000 units of output at point A using 100
units of labor and 200 units of capital. As an outside consultant,

what actions would you suggest to management to improve
profits? What would you recommend if the firm were operating
at point B, using 100 units of capital and 200 units of labor?

3. Using the information from the isoquant/isocost diagram

(Figure 2), and assuming that P, = P, = $2, complete Table 1.
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