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CHAPTER 3 The Science of Macroeconomics | 15

ables. The art in the science of economics is in judging whether a model cap-
tures the important economic relationships for the matter at hand. Because
no single model can answer all questions, macroeconomists use different
models to look at different issues.

w

A key feature of a macroeconomic model is whether it assumes that prices
are flexible or sticky. According to most macroeconomists, models with flex-
ible prices describe the economy in the long run, whereas models with sticky
prices offer a better description of the economy in the short run.

4. Microeconomics is the study of how firms and individuals make decisions
and how these decisionmakers interact. Because macroeconomic events arise
from many microeconomic interactions, all macroeconomic models must be
consistent with microeconomic foundations, even if those foundations are
only implicit.

KEY CONCEPTS

Macroeconomics Recession Exogenous variables
Real GLP Drepression Market clearing
Inflation and deflation Models Flexible and sticky prices
Unemployment Endogenous variables Microeconomics

QUESTIONS FOR REVIEW

[, mmre

1. Explain the difference between macroeconomics 3. What 15 a market-clearing model? When 15 1t
and microeconomics, How are these two fields appropriate to assume that markets clear?
related?

2. Why do economists build models?

PROBLEMS AND APPLICATIONS i

1. What macroeconomic issues have been in the affect the price of ice cream and the quantity of
news Jately? ice cream sold. In your explanation, identify the

; : g sxogenous and endogenous variables.
2. What do you think are the defimng characteristics exogenous and endogenous variables

of a science? Does the study of the econony have 4. How often does the price you pay for a harcut
these characteristics? Do you think macroeconom- change? What does your answer imply about the
ics should be called a science? Why or why not? usetulness of market-clearing models for analyz-

- . 11y o7 . ory st § |
3. Use the model of supply and demand to explain ing the market for hajrcuts?

how a fall in the price of frozen yogurt would
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KEY CONCEPTS

Gross domestic product (GDIY
Consumer price index {CPD
Unemployment rate

National income accounting
Stocks and flows

Vahie added

hmputed value

GDP deflator

tdentity

Consuniption

QUESTIONS FOR REVIEW

Nominal versus real GIP

Nat:onal income accounts

Investiment
Government purchases
Net exports

Labor force

Labor-force participation rate

1.

2.

3.

List the two things that GDP measures. How can
GDP measure two things at once?

What does the consumer price index measure?

List the three categories used by the Burean of
Labor Statistics to classify everyone in the econo-

4.

my. How does the Bureau compute the unem-
ployment rate?

Explain the two ways the Bureau of Labor Statis-
tics measures total employment.

PROBLEMS AND APPLICATIONS

1.

bt

Look at the newspapers for the past few days.
What new economic statistics have been released?
Flow do you interpret these statistics?

A tarmer grows a bushel of wheat and sells it to a
miller for $1.00. The miller turns the wheat into
flour and then sells the flour to a baker for §3.00.
The baker uses the flour to make bread and sells
the bread to an enginecr for $6.00. The engincer
eats the bread. Whae is the value added by each
person? What is GDP?

Suppose a woman marries her butler. After they
are married, her husband continues to wait on her
as before, and she continues to support him as
before (but as a husband rather than as an

How should it affect GDP?

Place each of the following transactions in one of
the four components of expenditure: consump-
tfion, mvestment, goveroment purchases, and net

exports.
a. Boeing sells an airplane to the Air Force.
b. Boemg sells an airplane to American Airlines.

o Boeing sells an wirplane to Air France,

911
+

d. Boeing sells an airplane to Amelia Earhare.
e. Boemg builds an airplane to be sold next year.

Find data on GDP and its compenents, and com-
pute the percentage of GIDP for the following
components for 1950, 1980, and 2005.

a. Personal consumption expenditures
b. Gross private domestic investiment
¢. Government purchases

d. Net exports

¢. National defense purchases

f. State and local purchases

o~

g. Imports

Do you see any sezble relationships in the data? Do
you see any trends? {(Hint: A good place to look for
data 15 the statistical appendices of the FEronomic
Report of the Presidens, which 1s writtens each year
by the Council of Economic Advisers. Alterna-
tively, you can go to www.bea.doc.gov, which i
the Web site of the Bureau of Economic Analysis.)

. Consider an economy that produces and con-

sumes bread and automobiles, In the following
table are data for two ditferent years.




.

Year Year
2000 2010
Price of an 50,000 60,000
automobile
Price of a loaf 510 20
of bread
Number of auto-
mobiles produced 100 cars 120 cars
Number of joaves of 500,000 400,000
bread produced loaves loaves

a. Using the year 2040 as the base year, compute
the following statistics for each year: nominal
GDP, real GIDP, the implicit price deflator for
GDP and a fixed-weight price index such as
the CPL

b. Mow much have prices risen between year

2000 and vear 20107 Compare the answers
given by the Laspeyres and Paasche price
indices. Explain the difference.

c. Suppose you are a senator writing a bill to
index Social Security and federal pcnéions.
That is, your bill will adjust these benefits to
offset changes in the cost of living. Will you use
the GDP deflator or the CPI? Why?

Abby consumes only apples. In year 1, red apples

cost $1 each, green apples cost $2 each, and Abby

buys 10 red apples. In year 2, red apples cost $2,
green apples cost $1, and Abby buys 10 green
apples.

a. Compute a consumer price index for apples for
cach year. Assine that year 1 is the base year in
which the consumer basket 1s fixed. How does
your index change from year 1 to year 27

b. Compute Abby’s nominal spending on apples
in cach year. How does it change from year |
ta year 27

c. Using year 1 as the base year, compute Abby'
real spending on apples m each year, How does

it change from year 1 to year 27

d. Defining the implicit price deflator as nominal
spending divided by real spending, compute

cHAPTER 2 The Data of Macroeconomics | 41

¥.

e

the deflator for each year. How does the defla-
tor change from year 1 to year 27

¢. Suppose that Abby is equally happy eating red
or green apples. How much has the true cost
of living increased for Abby? Compare this
answer to your answers to parts (a) and (d).
What does this example tell you about
Laspeyres and Paasche price indices?

Consider how each of the following events is
likely to affect real GIDP. Do you think the change
in real GDP reflects a similar change i econom-
ic well-being?

a. A hurricane in Florida forces Disney World to
shut down for a month.

b. The discovery of a new, casy-to-grow strain of
wheat increases farm harvests.

c. Increased hostility between unions and man-
agement sparks a rash of strikes.

d. Firms throughout the cconomy experience
faliing demand, causing them to lay off
workers.

. Congress passes new environmental laws that
prohibit firms from using production methods
that emit large quantities of pollution.

f. More high-school students drop out of school
to take jobs mowing lawns.

¢ Fathers around the country reduce their work-
weeks to spend more time with their children.

In a speech that Senator Robert Kennedy gave
when he was running for president in 1968, he
said the following about GDP:

[Ie] does not allow for the health of our children, the
quality of their education, or the joy of their play. It
does not include the beaury of our poewy or the
strength of our marriages, the intelhgence of our
public debate or the integrity of our publc officials.
It measures neither our courage, nor our wisdom,
nor our devotion to our country, [t measures every-
thing, in short, except that which makes life worth-
while, and it can tell us everything dbout America

except why we are proud that we are Americaus.

Was Robert Kennedy right? If so, why do we care
about G1OP?
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technological innovation or a fax incentive for investment, also raises the
interest rate. An increase in investment demand increases the quantity of
investment only if higher interest rates stimulate additional saving.

KEY CONCEPTS

Factors of production Marginal product of capital (MPK) Interest rate
Production function Real rental price of capitat Nominal interest rate
Constant returns to scale Economic profit versus account- Real interest rate

- 1 r i B . N
Factor prices ng proiit National saving (saving)
Cobb-Douglas production
function ‘ )
Profit Public saving

A Disposable income
Marginal product of labor (MPL) Loanable funds

Competition Private saving

Consumption function

Diminishing marginal product ) _ Crowding out
' Marginal propensity to consume
R eal Wage (R’IPC}

QUESTIONS FOR REVIEW

1. What determines the amount of cutput an econ- 5. What determines consumption and investment?
ae? . . .
omy produces? 6. Explain the difference between government pur-
2. Exphin how a competitive, profit-maxinnzing chases and transfer payments, Give two examples
firm decides how much of each factor of produc- of each.
tion to demand. 7. What makes the demand for the economy’s out-
3. What is the role of constant returns to scale in the put of goods and services equal the supply?

distribution of income? 8. Explain what happens to consumption, invest-

4. Write down a Cobb-Douglas production function ment, and the interest rate when the government
for which capital earns one-fourth of total income. INCTeases taxes.

PROBLEMS AND APPLICATIONS

1. Use the neoclassical theory of distribution to pre- the production function is said to exhibit decreas-
dict the impact on the real wage and the real rental ing returns to scale. If it causes output to increase by
price of capital of each of the following events: more than 10 percent, the production function 1s

; ration | sal chibit increasing returns to scale. ;i
a. A wave of immigration increases the labor force. said co exhibit increasing retiims to scale. Why mmight

ke d - L stock a production function exhibit decreasing or
. arthguake destroys some > capital stock. . -
b. An earthquake destroys some of the capital st increasing returns to scale?

- A - e b S - = i 10~ . . ~ . .
¢. A technological advance improves the produc 3. Suppose that an economy’s production function s

tion function. Cobb-Douglas with parameter o = 0.3.

. If a 10-percent increase | rth capital 4 abor o . .
2. If a 10-percent increase in both capital and labor a. What fractions of income do capital and labor

causes output to increase by less than i) percent, receive?
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b. Suppose that immigration raises the labor force
by 10 percent. What happens to total output
{(in percenty? The rental price of capital? The
real wage?

¢. Suppose that a gift of capital from abroad raises
the capital stock by 10 percent. What happens
to total ocutput (in percent)? The rental price of
capital? The real wage?

d. Suppaose that a technological advance raises the
value of the parameter 4 by 10 percent. What
happens to wtal output (in percent)? The
rental price of capital? The real wage?

Figure 3-5 shows that in ULS. data, labor’s share of

total income is approximately a canstant over time.

Jable 3-1 shows that the wend in the real wage

closely tracks the tend in labor productivity. How

are these facts related? Could the first fact be true
without the second also being true?

According to the neoclassical theory of distribu-

tion, the real wage earned by any worker equals

that worker’s marginal productivity. Let’s use this
msight to examine the incomes of two groups of
workers: farmers and barbers.

a. Over the past century, the productivity of
farmers has risen substantiaily because of tech-
nological progress. According to the neoclassi-
cal theory, what should have happened to their
real wage?

b. In what units is the real wage discussed in pare
{2} measured?

¢. Over the same period, the productivity of bar-

bers has remained constant, What should have
happened to their real wage?

d. In what units is the real wage in part (o)
measured?

e. Suppose workers can mave freely between
being farmers and being barbers. What does
this mobility imply for the wages of farmers
and barbers?

. What do your previous answers imply for the
price of haircuts reladve to the price of food?

g. Who benefits from technological progress in
farming—farmers or barbers?

{This preblem reguires the use of caleulus.) Con-
sider a Cobb-Douglas production function with
three inputs, K is capital (the number of machines),

7.

o0

L is labor (the number of workers), and H is
human capital {the number of college degrees
among the workers). The production function is

V= Klz’BLE,’_’S}{ !/3.

a. Derive an expréssion for the marginal product
of iabor. How does an increase in the amount
of human capital affect the marginal product of

labor?

b. Derive an expression for the marginal product
of human capital. How does an increase n the
amount of human capital affect the marginal
product of human capital?

¢. What 1s the income share paid to labor? What
is the mcome share paid to human capital? [n
the national income accounts of this econo-
1y, what share of total income do vou think
workers would appear to receive? (Hint; Con-
sider where the return to buman capital

shows up.)

d. An unskilled worker carns the marginal prod-
uct of Iabor, whereas a skilled worker earns the
marginal product of labor plus the marginal
product of human capital. Using your answers
to (a) and (b, find the ratio of the skilled wage
to the unskilled wage. How does an increase in
the amount of human capital affect this ratio?
Explain.

e. Some people advocate government funding of
college scholarships as a way of creating a more
egalitarian society. Others argne that scholar-
ships help only those who are able to go to
college. Do your answers to the preceding
guestions shed light on this debate?

The government raises taxes by $100 bithon. If
the marginal propensity to consume is 0.6, what
happens to the following? Do they rise or fallf By
what amounts?

a. Public saving.
b. Private saving.
¢. National saving.
d. Investment.

Suppose that an increase in consumer confidence
raises consumers’ expectations about their future
mcome and thus increases the amount they want
to consume today. This might be interpreted as
an upward shift in the consumption function.
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How does this shift affect investrnent and the

mterest rater?

9. Consider an economy described by the following

10

11.

equations:

d.

Y=C+I+ G
Y= 5,000
= 1,600
1= 1,000
C =250+ 0.75(Y — 1)
I= 1,000 - 50 r.

a. In this economy, compute private saving, pub-

e saving, and national saving,

. Find the equilibrium interest rate.

. Now suppose that G rises to 1,250, Compute

private saving, public saving, and naticnal

$AVING.

Find the new equilibrium interest rate.

Suppose that the government ncreases taxes and

government purchases by equal amounts. What
happens to the mterest rate and investment in
response to this balanced budget change? Does
your answer depend on the marginal propensity

o consime?

When the govermment subsidizes investment,
such as with an investment tax credit, the subsidy

often apphies to only some types of investment.
This question asks you to consider the effect of
such a change. Suppose there are two types of
mnvestment in the economy: business mvestment

and residential imvestment. And suppose that the

government institutes an investment tax credit

only for business investment.

d.

How does this policy affect the demand curve
for business investment? The demand curve for

residential investment?

b.

Draw the economy’s supply and demand for
loanable funds. How does this policy affect the
supply and demand for loanable funds? What

happens to the equilibrivm interest rate?

. Compare the old and the new equilibrium.

How does this policy attect the total quantity
of investment? The quantty of business invest-
ment? The quantity of residential mvestment?

12. If consumption depended on the interest rate,
how would that affect the conclusions reached in
this chapter about the effects of fiscal policy?

13. Macroeconomic data do not show a strong corre-
lation berween investment and interest rates. Let’s
examine why this might be so. Use our model in
which the ingerest rate adjusts to equilibrate the
supply of loanable funds (which is upward slop-
ing} and the demand for loanable funds (which is

downward sloping).

&

b.

Suppose the demand for loanable funds were
stable but the supply fluctvated from year to
year. What might cause these fluctuations in
supply? In this case, what correlation between
investment and interest rates would you find?

Suppose the supply of loanable funds were sta-
ble but the demand fluctuated from year to
year. What might cause these fluctuations in
correlation

demand? In  this what

hetween investment and interest rates woukd

case,

vou find now?

. Suppose that both supply and demand in this

market fluctnated over time. If you were to
construct a scatterplot of investment and the
interest rate, what would you find?

C Which of the above three cases seems most

empirically realistic to you?
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PROBLEMS AND APPLICATIONS

1.

W

=

Lt

What are the three functions of money? Which of
the functions do the following items satisfy?
Which do they not satisfy?

a. A credit card.
b. A painting by Rembrandt
¢. A subway token

In the country of Wiknam, the velocity of money
is constant. Real GDP grows by 3 percent per
year, the money stock grows by 14 percent per
year, and the nominal interest rate is 11 percent.
What is the real interest rate?

A newspaper article once reported that the US.
economy was experiencing a fow rate of infla-
tion. It said that “low inflation has a downside: 45
million recipients of Social Security and other
benefits will see their checks go up by just 2.8
percent next year.”

a. Why does inflation affect the increase in Social
Security and other benefits?

b, Is this effect a cost of inflation as the article
suggests? Why or why not?

Suppose you are advising a small country (such as
Bermuda) on whether to print its own money or
to use the money of its larger neighbor (such as
the United States}. What are the costs and bene-
fits of a national money? Does the relative polia-
cal stability of the two countries have any role in
this decision?

During World War 11, both Germany and England
had plans for a paper weapon: they cach printed
the other’s currency, with the intention of drop-

6.

~J

®

b

ping large quantities by airplane. Why might this
have been an effective weapon?

Calvin Coolidge once said that “inflation is repu-
diation.”” What might he have meant by this? Do
you agree? Why or why not? Does it matter
whether the inflation is expected or unexpected?

Some economic historians have noted that dur-
ing the period of the gold standard, gold discov-
eries were most likely to occur after a long
deflation. (The discoveries of 1896 are an exam-
ple.) Why might this be true?

Suppose that consumption depends on the level
of real money balances {on the grounds that real
money balances are part of wealth). Show that if
real money balances depend on the nominal
interest rate, then an increase 1n the rate of money
growth affects consumption, investment, and the
real interest rate. Poes the nominal interest rate
adjust more than one-for-one or less than one-
for-one to expected inflation?

This deviation from the classical dichotomy
and the Fisher effect is called the Mundell-Tobin
¢ffecc. How might you decide whether the
Mundell-Tobin effect 15 important in practice?

Use the Internet to identify a counuy that has
had high inflation over the past year and another
country that has had low inflation. (Hint: One
useful website is hitp://www.economist.com/
markets/indicators/) For these two countries, find
the rate of money growth and the current level of
the nominal interest rate. Relate your findings to
the theories presented 1n this chapter.
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Some economists use this model to argue that credibility 1s important for end-
ing hypermflation. Because the price level depends on both current and expect-
ed future money, inflation depends on both current and expected future money
growth. Theretore, to end high inflation, both money growth and expected
money growth must fall. Expectations, in turn, depend on credibility—the per-
ception that the central bank is committed to a new, more stable policy.

How can a central bank achieve credibility in the midst of hyperinflation?
Credibility is often achieved by removing the underlying cause of the byperin-
flatton—the need for seigniorage. Thus, a credible fiscal reform is often necessary
for a credible change in monetary policy. This fiscal reform might take the form
of reducing government spending and making the central bank more indepen-
dent from the government. Reduced spending decreases the need for seignior-
age, while increased independence allows the central bank to resist government
demands for seigniorage.

MORE PROBLEMS AND APPLICATIONS !

1. In the Cagan model, if the money supply is d. If a central bank is about to reduce the rate of
expected to grow at some constant rate g {so that money growth p but wants to hold the price
Em, . = m, *+ su), then Equation A9 can be level p, constant, what should it do with m,?
shown to imply that p, = m, + yu. Can you see any pracucal problems that might

a. Interpret this result. arise in following such a policy?

b. What happens to the price level p, when the e. How do vour previous answers change in the

money supply m, changes, holding the money special case where money demand does not

depend on the expected raze of inflation {so

growth rate p constant?
that y = 0)?

c. What happens to the price level p, when the
money growth rate g changes, holding the cur-
rent money supply m, constant?
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Q_U__I;___?TIONS FOR REVIEW

1. What are the net capital outflow and the trade 4. if 2 small open economy bans the import of

balance? Explain how they are related.

2. Define the nominal exchange rate and the real

exchange rate.

3. If a small open econonyy cuts defense spending,

what happens to saving, investment, the trade bal-
ance, the interest rate, and the exchange rate?

5.

Japanese VCRs, what happens to saving, invest-
ment, the trade balance, the interest rate, and the
exchange rate?

If Japan has low mflaten and Mexico has high
inflation, what will happen to the exchange rate
between the Japanese yen and the Mexican peso?

PROBLEMS AND APPLICATIONS

1. Use the model of the smail open economy to

predict what would happen to the trade balance,
the real exchange rate, and the nommal exchange
rate in response to each of the following events.

a. A fall in consumer confidence about the future
induces consumers to spend less and save
more.

b. The introduction of a styhsk line of Toyotas
muakes some consumers prefer foreign cars over

domestic cars.
¢. The miroduction of automatic teller machines

reduces the demand for money.

2. Consider an economy described by the following

eqUALONS:

Y= C+ I+ G+ NX,
Y= 5,000,
G o= 1,000,
T= 1,000,
C = 250+ 0.75(Y ~ T},
1= 1,000 ~ 501

NX = 500 — 500,

= =

W

a. In this economy, solve for nagonal saving,
investment, the trade balance, and the cquulib-
rium exchange rate.

b. Suppose now that G rises to 1,250. Solve for
national saving, investment, the trade balnce,
and the equilibrium exchange rate. Explan

what vou find.

han,

c. Now sappose that the waorld interest rate rises
from 5 to 1 percent. (G 1s agam 1,006}, Solve
for navonal saving, investrnent, the trade bal-
ance, and the equilibritm exchange rate
Explain what vou find.

The country of Leverett is a small open economy.
Suddenly, & change in wortd fashions makes the
exports of Leverett unpopudar.

2. What happens in Leverett to saving, invest-
ment, net exports, the interest rate, and the
exchange rate?

b. The citizens of Leverett like to travel abroad.
How will this change in the exchange rate
affect them?

¢. The fiscal policymakers of Leverett want to
adjust taxes to maineam the exchange rate at its
previous level What should they do? If they do
this, what are the overall effects on saving,
investinent, net exports, and the nterest rate?

In 2005, Federal Ben

Bernanke said in a speech: “Over the past decade

Reserve  Governor
a combiration of diverse forces has created a sig-
nificant increase in the global supply of saving—a
global saving glut—which helps to explain both
the increase in the ULS. current account deficit [a
broad measure of the trade deficit] and the rela-
tively low level of long-term real interest rates in
the world today.” Is this statement consistent with
the models your have learned? Explain,

What will happen to the trade balance and the
real exchange rate of a small open economy when
government purchases increase, such as during a
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™

war? Does your answer depend on whether this 1s
a Jocal war or a world war?

A case study in this chapter concludes that if
poor nations offered better production efficiency
and legal protections, the trade balance in rich
nations such as the United States would move
roward surplus. Let’s consider why this might be
the case.

a. If the worlds poor nations ofter better produc-
tior: efficiency and legal protection, what
would happen to the investment demand func-
tion in those countries?

b. How would the change you describe in part
(a) affect the demand for loanable funds in
world financial markets?

y

. How would the change vou describe in part
{(b) affect the world interest rate?

d. How would the change in the world interest
rate you describe in part (¢} affect the trade
balance 1n rich nations?

The president is considering placing a tariff on
the 1mport of Japanese luxury cars. Discuss the
economics and politics of such a poliey. In partic-
ular, how would the policy affect the ULS. trade
deficit? How would 1t affect the exchange rate?
Who would be hurt by such a policy? Who
would benefie?

Suppose that some foreign countries begin to
stsbsidize investment by instituting an investment

tax credit.

a. What happens to world investment demand as
a function of the world interest rate?

10.

b. What happens to the world interest rate?

¢. What happens to investment in our small open
€conomy?

d. What happens to our trade balance?

e. What happens to our real exchange rate?

. “Traveling in Mexico is much cheaper now than

1t was ten years age,” says a friend. “Ten years ago,
2 dolar bought 10 pesos; this year, a doflar buys
15 pesos”

Is your friend right or wrong? Given that total
inflation over this period was 25 percent in the
United States and 100 percent in Mexico, has it
become more or less expensive to travel in Mex-
1co? Write your answer using a concrete £xan-
ple—such as an American hot dog versus a
Mexican taco—that will convince your friend.

You read in a newspaper that the nominal inter-
est rate is 12 percent per year in Canada and 8
percent per year in the United States. Suppose
that the real interest rates are equalized in the two
countries and that purchasing-power parity holds.

a. Using the Fisher equation {discussed in Chap-
ter 4), what can you infer about expected infla-
tion in Canada and in the United States?

b. What can vou infer about the expected change
in the exchange rate between the Canadian

dollar and the U.S. doliar?

c. A friend proposes a get-rich-quick scheme:
borrow from a US. bank at 8 percent, deposit
the money in a Canadian bank at 12 percent,
and make a1 4 percent profic. What’s wrong
with this scheme?




MORE PROBLEMS AND APPLICATIONS

1. i a war broke out abroad, it would affect the US.

economy in many ways. Use the model of the
large open economy to examine each of the fol-
lowing effects of such a war, What happens in the
United States to saving, investment, the trade bal-
ance, the interest rate, and the exchange rate? {To
keep things simple, consider each of the following
effects separately.)
a. The US. government, fearing it may need to
enter the war, increases its purchases of military
equipment,

b. Other countries raise their demand for high-
tech weapons, a2 major export of the United
States.

. The war makes U.S. firms uncertain about the

]

future, and the firms delay some investment
pProjects.

d. The war makes US. consumers uncertain
about the future, and the consumers save more
In response.

158 | parT 11 Classical Theory: The Economy in the Long Run

e. Americans become apprehensive about travel-
ing abroad, so more of them spend their vaca-
tions in the United States.

f. Foreign investors seek a safe haven for their

portfolios in the United States.

. On September 21, 1995, “House Speaker Newt

Gingrich threatened to send the United States
into default on its debe for the first time in the
nation’s history, to force the Clinton Administra-
tion to balance the budget on Republican terms”
{(New York Times, September 22, 1995, A1), That
same day, the interest rate on 30-year ULS. gov-
ernment bonds rose from 6.46 to 6.55 percent,
and the dollar fell in value from 102.7 o 99.0
yen. Use the model of the large open economy to
explain this event.
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explanations have been proposed, including the changing demographic com-
position of the labor force, changes in the prevalence of sectoral shifts, and
changes n the rate of productivity growth.

Individuals who have recently entered the labor force, including both new
entrants and reentrants, make up about one-third of the unemployed. Transi-
tions into and out of the labor force make unemployment statistics more dif-

N

ficult to interpret.

&

American and European labor markets exhibit some significant differences.
In recent years, Europe has experienced significantly more unemployment
than the United States, and employed Europeans work fewer hours than
employed Americans.

KEY CONCEPTS

Natural rate of unemployment Unemployment insarance Insiders versus outsiders
Frictional unemployment Wage rigidity Efficzency wages
Sectoral shaft Structural unemployment - Discouraged workers

QUESTIONS FOR REVIEW

1. What determines the natural rate of unemployiment? 4. Is most unemployment long-term or short-term?

2. [Describe the difference between frictional unem- Explain your answer.

ployment and structural unemployment. 5. How do economists explain the high natural rate
- of unemployment in the 1970s and 1980s? How
do they explain the fall in the natural rate in che
19905 and early 200057

3. Give three explanations why the real wage may
remain above the level that equilibrates labor sup-
ply and labor demand.

PROBLEMS AND A}P_P_LICAT!ONS

1. Answer the following questions about your own ¢. What is the natural rate of unemployment for
experience in the labor force: the population you represent?

a. When you or one of your friends is Jooking for 2. In this chapter we saw that the steady-state rate of

a part-tinie job, how many weeks does it typi- unemployment is U/L = 5/(s + [}. Suppose that

cally take? After you find a job, how many the unemployment rate dees not begin at this

weeks does 1t typically lase? level, Show that unemployment will evolve over

b. From your estimates, calculate (in a rate per time and reach this steady staze. {(Hint: Express the

week) your rate of job finding fand vour rate
of job separation s (Flin: If {15 the rate of job
finding, then the average spell of unemploy-
ment s 1/}

change i the number of unemployed as a func-
tion of 5, £ and U Then show that if unemploy-
ment is above the npatural rate, unemployment
falls, and if unemploynient 15 below the natural

rate, unemployiment rises.)
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3.

b

F

The residents of a certain dormitory have collect-
ed the following data: People who live m the
dorm can be classified as either invelved in a rela-
tionship or unimvolved. Among mvolved people,
10 percent experience a breakup of their rela-
tionship every month. Among uninvolved peo-
ple, 5 percent will enter into a relationship every
month. What 15 the steady-state fraction of resi-
dents who are uninvolved?

Suppose that Congress passes legislation making
it more difficuls for firms to fire workers. (An
example is a law requiring severance pay tor fired
workers,) 1f this legislation reduces the rate of job
separation without affecting the rate of job find-
ing, how would the natural rate of unemployment
change? Do you think that it is plausible that the
legislation would not affect the rate of job find-
ing? Why or why not?

Consider an economy with the following Cobb-
Pouglas production funcuion:

Y= KR

The economy has 1,000 units of capital and a
labor force of 1,000 workers.

a. Derive the equation describing labor demand
inr this economy as a function of the real wage
and the capital stock. (Fint: Review Chapter 3.)

b. If the real wage can adjust to equilibrate labor
supply and labor demand, what 15 the real
wage? In this equilibrium, what 1 employ-
ment, output, and the total amount earned by
workers?

¢. Now suppose that Congress, concerned about
the welfare of the working class, passes a law
requiring firms to pay workers a real wage of |
unit of output. How does this wage compare
ter the equilibriom wage?

d. Congress cannot dictate how many workers

firms hire at the mandated wage. Given this
fact, what are the effects of this law? Specifical-

ly, what happens to employment, output, and
the total ameount eamed by workers?

e. Will Congress succeed in its goal of helping
the working class? Explain.

f. Do you think that this analysis provides a good

way of thinking about a minimum-wage faw?
Why or why not?

. Suppose that a country experiences a reduction

.

that 1s, an adverse shock to the

n productivicy
production function.

a. What happens to the labor demand curver?

b. How would this change in productivity affect
that 15, employment, unem-

the labor market
ployment, and real wages—if the labor market
were always in equilibrium?
¢. How would dus change in productivity affect
the labor market if unions prevented real wages
from falling?
When workers” wages rise, their decision on how
much time to spend working is affected in two
conflicting ways—as you may have learned m
courses in microeconomics. The income effect 1s the
impulse to work less, because greater incomes
mean  workers afford to
leisure, The substitution effect 1s the inpulse to

can CONSUNLE  [MOre
work more, because the reward to working an
additional hour has risen {equivalently, the oppor-
tunity cost of leisure has gone up). Apply these
concepts to Blanchard’s hypothesss about Amers-
can and European tastes for leisure. On which
side of the Atlantic do income effects appear larg-
er than substitution effects? On which side do the
two effects approximately cancel? Do you think it
is a reasonable hypothesis that tastes for leisure
vary by geography? Why or why not?

In any city at any time, some of the stock of
usable office space is vacant. This vacant office
space 15 unemployed capital. How would you
explain this phenomenon? Is it a social problem?
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PROBLEMS AND APPLICATIONS

1. Country A and country I3 both have the produc- 3. Consider an economy described by the produc-

tion function
Y= FEK L= K212

a. Does this production funcaon have constant
returns to scale? Explain.

b. What 1s the per-worker production furction,
y = flk)?

c. Assume that neither country experiences pop-
ulation growth or technological progress and
that 5 percent of capital depreciates each vyear.
Assume further that country A saves 10 per-
cent of output each year and country B saves
20 percent of output each year. Using your
answer from part {b) and the steady-state con-
dition that investment equals depreciation,
find the steady-state level of capital per work-
er for each country. Then find the steady-state
levels of income per worker and consumption
per worker.

d. Suppose that both countries start oft with a
capital stock per worker of 2. What are the lev-
cls of income per worker and consumption per
worker? Remembering that the change in the
capital stock 1s mvestment less depreciation,
use a calculator or a computer spreadsheet o
show how the capital stock per worker will
evolve over time n both countries. For each
year, caleulate income per worker and con-
sumption per worker. How many vears will it
be befere the consumption in country B is
higher than the consumption in country AY

2. In the discussion of German and Japanese postwar

growth, the text describes what happens when
part of the capital stock 15 destroyed in a war. By
contrast, suppose that a war does not directly
affect the capital stock, but that casualoes reduce

the labor force.

a. What is the immediate impact on total output

and on OL[{]’JLI{ pt‘,l’ pL‘I‘S()ﬂ?

b. Assuming that the saving rate is unchanged and
that the economy was i a steady state before
the war, what happens subsequently to output
per worker i the postwar economy? s the
growth rate of output per worker after the war
smaller or greater than normal?

=

tion function: Y = F(K, L) = K",
a. What is the per-worker production funcuon?

b. Assuming na population growth or technolog-
ical progress, find the steady-state capital stock
per worker, output per worker, and consump-
ton per worker as a function of the saving rate

and the depreciation rate.

. Assume that the depreciation rate is 14 percent
per vyear. Make a table showing steady-state

o)

capital per worker, output per worker, and
consumption per worker for saving rates of 0
percent, 10 percent, 20 percent, 30 percent, and
so on, (You will need a calculator with an
exponent key for this.) What saving rate max-
imizes cutput per worker? What saving rate
maximizes consumption per worker?

d. {Harder) Use calculus to find the marginal prod-
uct of capital. Add to your table the marginal
product of capital net of depreciation for each of
the saving rates. What does your table show?

“Devoting a larger share of national output to
investment would help restore rapid productivity
growth and rising living standards” Do vou agree
with this claim? Explain,

. One view of the consumption function 15 that

workers have high propensities to consume and
capitalists have low propensities to consume. To
explore the implications of this view, suppose
that an economy consumes all wage income and
saves all capital income. Show that if the factors
of production earn their marginal product, this
economy Golden Rule level of
capital. (Flini: Begin with the identity that saving

reaches the

equals investrnent. Then use the steady-state con-
dition that investment is-just enough to keep up
with depreciation and population growth, and
the fact that saving equals capital mcome in this

CCONOIY.)

. Many demographers predice that the United

States will have zero population growth in the
twcnty»ﬁrst century, in Contrast to average popu-
lation growth of about 1 percenc per year in the
ewentieth century. Use the Solow model o fore-
cast the effect of this slowdown in populaton
growth on the growth of total output and the
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growth of output per person. Consider the effects
both 1 the steady state and in the transition
between steady states.

. In the Solow model, population growth leads to

steady-state growth in total output, but not
output per worker. Do you think this would still
be true if the - production [unction exhibited
increasing or decreasing returns to scale? Explain.
{(IFor the definiuons of increasing and decreasing
returns to scale, see Chapter 3, “Problems and
Applications,” Preblem 2.)

Consider how unemployment would affect the
Selow growth model. Suppose that output is pro-
duced according te the preduction function Y =
K2[(1 — wL]"* where K is capital, L is the labor
force, and u is the natural rate of unemployment.
The national saving rate 1s 5, the labor force grows
at rate n, and capital depreciates at rate 8.

a. Express output per worker (y = Y/ L} as a func-
tion of capital per worker (k = K/L) and the
natural rate of unemplovment. Describe the
steady state of this economy.

b. Suppose that some change in government pol-
icy reduces the natural rate of unemployment.
Describe how this change affects output both
immediately and over time. Is the steady-state
effect on output larger or smaller than the
immediate effect? Explam.

. Choose two countries that interest you—one rich

and one poor. What is the income per person in
each country? Find some data on country charac-
teristics that might help explain the difference in
income: nvestiment rates, population growth rates,
cducational attainment, and so on. {(Finr: The Weh
site of the Weorld Bank, wwwoworldbank.org, is
one place to find such dara) How might yvou fig-
ure out which of these factors is most responsible
for the observed income difference?
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1. An economy described by the Solow growth

model has the following production function:
y = Vk.

a. Solve for the steady-state value of y as a func-
tion of 5. n. ¢, and 8.

k. A developed country has a saving rate of 28
percent and a populaton growth rate of 1 per-
cent per year. A kess-developed country has a
saving rate of 10 percent and a population
groweh rate of 4 percent per year. In both
countries, ¢ = 0.02 and 6 = 0.04. Find the
steady-state value of y for each country.

¢. What policies might the less-developed coun-
try pursue to rase its level of income?

2. In the United Seates, the capital share of GDP is

about 30 percent; the average growth in output is
about 3 percent per year; the depreciation rate is
about 4 percent per year; and the capitai~output
ratio is about 2.5. Suppose that the production
funcuon is Cobb-Douglas, so that the capital
share 1n output is constant, and that the United
States has been in a steady state. (For a discussion
of the Cobb-Douglss production function, see
Chapter 3.)
a. What muse the saving rate be in the initial
steady state? |Hine: Use the steady-state rela-
sionship, sy = (6 + n + g)k.]

b. What 15 the marginal product of capital in the
initial steady state?

c. Suppose that public policy raises the saving
rate so that the economy reaches the Golden
Rule level of capital. What will the marginal
product of capital be at the Golden Rule
steady state? Compare the marginal product
at the Golden Rule steady state to the mar-
ginal product in the mital steady state,
Explain.

d. What will the capital-output ratio be at the
Golden Rule steady state? (Hint: For the
Cobb-Douglas  production function, the
capital-output ratio s related to the marginal
product of capital)

¢. What must the saving rate be to reach the
Golden Roule steady state?

3. Prove each of the following statements about the

steady state of the Solow model with population
growth and technological progress.

a. The capital-output ratio 1s constant.

b. Capital and labor each earn a constant share of
ar economy’s wmcome. [Himt: Recall the defin-
won MPK = flk+ 1) — fik).]

. Total capital income and total labor income
both grow at the rate of population growth
g g
plus the rate of technological progress, n + g.

d. The real rental price of capital is constant, and
the real wage grows at the rate of technolog-
ical progress ¢. (Hini: The real rental price of
capital equals total capital income divided by
the capital stock, and the real wage equals
total labor income divided by the labor

force.)

. Two countries, Richland and Poorland, are

described by the Solow growth model. They have
the same Cobb-Douglas producdon function,
F(K,L) = A K*L'™™ but with different quanti-
ties of capital and labor. Richland saves 32 per-
cent of its income, while Poorland saves
10 percent. Richland has populaton growth of
1 percent per year, while Poorland has popula-
tion growth of 3 percent. (The numbers in this
problem are chosen to be approximately realistic
descriptions of rich and poor nations.) Both
nations have technological progress at a rate of
2 percent per year and depreciation at a rate of

i

percent per year.

a. What 3 the per worker production function
k)2

b. Solve for the ratio of Richland’s steady-state

income per worker to Poorland’s. (Hinr: The

parameter o will play a role in your answer.)

c. If the Cobb-Douglas parameter o takes the
converttional value of about 1/3, how much
higher should income per worker be in Rich-
land compared to Poorland?

d. Income per worker in Richland 1is actually
16 times income per worker in Peorland. Can
you explain this fact by changing the value of
the parameter «f What must it be? Can you
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think of any way of justifying such a value for
this parameter? How else might you explain
the large difference in income between Rich-
land and Poorland?

The amoun: of education the typical person
receives varies substantially among countries,
Suppose you were to compare 4 country with a
highly educated labor force and a country with a
less educated labor force. Assume that education
affects only the level of the efficiency of hibor
Also assume that the countries are otherwise the
same: they have the same saving rate, the same
depreciation rate, the same popualation growth
rate, and the same rate of technological progress.
Both countries are described by the Solow model
and are in their steady states, What would yeu
predict for the following variables?

a. The rate of growth of total income.
b. The level of income per worker.

c. The real rensal price of capital.

d. The real wage.

This guestion asks vou o analyze 1 more detail
the two-sector endogenous growth model pre-
sented in the text.

b.

d.

a. Rewrite the production function for manufac-

tured goods in terms of output per effective
worker and capital per effective worker.

In this economy, what 15 break-even invest-
ment {the amount of investment needed to
keep capital per effective worker constant)?

. Write down the equation of motion for k,

which shows Ak as saving munus break-even
investment. Use this equation te draw a graph
showing the determination of steady-state k.
(Hine:This graph will look much hke those we
used to analyze the Solow model )

In this economy, what is the steady-state
growth rate of output per worker Y/L? How
do the saving rate s and the fraction of the
Iabor force in universities u affect this steady-
state growth rate?

. Using your graph, show the impact of an

increase in u. (Kier This change affeces both
curves.) Describe both the immediate and the
steady-state effects.

Based on your analysis, 18 an increase in v an
unambiguously good thing for the economy?

Explain.
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to reversing the spectacular long-run growth performance that the Asian Tigers
have experienced.)

What accounts for these growth miracles? Some commentators have argued
that the success of these four countries is hard to reconcile with basic growth
theory, such as the Solow growth model, which takes technology as growing at
a constant, exogenous rate. They have suggested that these countries’ rapid
arowth is explained by their ability to imitate foreign technologies. By adopting
technology developed abroad, the argument goes, these countries managed to
improve their production functions substantially in a relatively short period of
time. If this argument 1s correct, these countries should have experienced unusu-
ally rapid growth 1n total factor productivity.

One recent study shed light on this issue by examining in detail the data from
these four countries. The study found that their exceptional growth can be traced
to large increases in measured factor inputs: increases in labor-force participation,
increases in the capital stock, and increases in educational attainment. In South
Korea, for example, the investment-GDP ratio rose from about 5 percent in the
19505 to about 30 percent in the 1980s; the percentage of the working popula-
tion with at least a high-school education went from 26 percent in 1966 to
75 percent in 1991,

Once we account for growth in labor, capital, and human capital, little of
the growth in output s left to explain. None of these four countries experi-
enced unusually rapid growth in total factor productivity. Indeed, the average
growth 1n total factor productivity in the East Asian Tigers was almost exact-
ly the same as in the United States. Thus, although these countries’ rapid
growth has been truly impressive, it is easy to explain using the tools ot basic

orowth theory.”
L ]

MORE PROBLEMS AND APPLICATIONS !

1. In the economy of Solovia, the owners of capital Does toml factor productivity increase,
get two-thirds of national income, and the work- decrease, or stay the same?
ers receive one-third. b. In year 1, the capital stock was 6, the labor
a. The men of Solovia stay at home performing mput was 3, and output was 12. In year 2, the
household chores, while the women work in capital szock was 7, the labor input was 4, and
factories. I some of the men started working output was 14. What happened to total factor
outside the home so that the Jabor force productivity between the two years?

ncreased by 5 percent, what would happen to 2. Labor productivity is defined as Y7L, the amount

the measured output of the economy? Does of output divided by the amount of labor input.

abor productivity—defined as output pe : : e :
labor y QUUCHVITY defined as output per Start with the growth-accounting equation and
worker—ncrease, decrease, or stay the same? show that the growth in labor productivity

2t Alwyn Young, “The Tyranny of Numbers: Confronting the Statistical Realities of the East Astan
Crowth Bxperience]” Quarterdy Journal of Eroneiaies 101 (August 1993); 641-680,
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depends on growth in total factor productivity 3. Suppose an economy described by the Solow

and growth in the capital-labor ratio. In particu-

lar, show that
AY/L) _ AA b oo A(K/L)

Y/ L A K/ L

Hint: You may find the following nwathemarical

trick helpful. If = = wx, then the growth rate of z
is approximately the growth rate of w plus the
growth rate of x. That is,

Az/z = Aw/w + Ax/x.

model 15 1n a steady state with population growth
noof 1.8 percent per year and technological
progress ¢ of 1.8 percent per year. Total output
and total capital grow at 3.6 percent per year.
Suppose further that the capital share of output is
1/3.1f you used the growth-accounting equation
to divide output growth into three sources—cap-
ital, labor, and total factor productivity-—how
much would you attribute to each source? Com-
pare your results to the figures we found for the
United States in Table 8-3.




