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FIGURE 3-10
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Military Spending and the Interest Rate in the United Kingdom This figure
shows military spending as a percentage of GDP in the United Kingdom from 1730
to 1919. Not surprisingly, military spending rose substantially during each of the
eight wars of this period. This figure also shows that the interest rate tended to rise
when military spending rose.

Source: Series constructed from various sources described in RobertJ. Barro, "Government Spending,
Interest Rates, Prices, and Budget Deficits in the United Kingdom, 1701-1918,"Journal ofMonetary
Economics 20 (September 1987): 221-248.

this figure. These data support the model's prediction: interest rates do tend to
rise when government purchases increase.7

One problem with using wars to test theories is that many economic changes
may be occurring at the same time. For example, in World War II, while gov­
ernment purchases increased dramatically, rationing also restricted consumption
of many goods. In addition, the risk of defeat in the war and default by the gov­
ernment on its debt presumably increases the interest rate the government must
pay. Economic models predict what happens when one exogenous variable
changes and all the other exogenous variables remain constant. In the real world,

7 Daniel K. Benjal1l.in and Levis A. Kochin, "War, Prices, and Interest Rates: A Martial Solution to

Gibson's Paradox," in M. D. Bordo and A.J. Schwartz, eds., A Retrospective Oil tile Classical Cold Stall­
dard, 182'/-1931 (Chicago: University of Chicago Press, 1984),587-612; Robert J. Barra, "Gov­

ernment Spending, Interest Rates, Prices, and Budget Deficits in the Un.ited Kingdom,

1701-1918," Journal cif Monetary ECO/10l'/lics 20 (September 1987): 221-248.
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however, many exogenous variables may change at once. Unlike controlled lab­
oratory experiments, the natural experiments on which economists must rely are
not always easy to interpret.•

A Decrease in Taxes Now consider a reduction in taxes of 11T. The inU11e­
diate impact of the tax cut is to raise disposable income and thus to raise con­
sumption. Disposable income rises by 11T, and consumption rises by an amount
equal to 11T times the marginal propensity to consume MPC. The higher the
MPC, the greater the impact of the tax cut on consumption.

Because the economy's output is fixed by the factors of production and the
level of government purchases is fixed by the government, the increase in con­
sumption must be met by a decrease in investment. For investment to fall, the
interest rate must rise. Hence, a reduction in taxes, like an increase in government
purchases, crowds out investment and raises the interest rate.

We can also analyze the effect of a tax cut by looking at saving and invest­
ment. Because the tax cut raises disposable income by 11T, consumption goes up
by MPC X 11T. National saving 5, which equals Y - C - C, falls by the same
amount as consumption rises. As in Figure 3-9, the reduction in saving shifts the
supply ofloanable funds to the left, which increases the equilibrium interest rate
and crowds out investment.

Changes in Investment Demand
So far, we have discussed how fiscal policy can change national saving. We can also
use our model to examine the other side of the market-the demand for investment.
In this section we look at the causes and effects of changes in investment demand.

One reason investment demand might increase is technological innovation.
Suppose, for example, that someone invents a new technology, such as the rail­
road or the computer. Before a firm or household can take advantage of the
innovation, it must buy investment goods. The invention of the railroad had no
value until railroad cars were produced and tracks were laid. The idea of the
computer was not productive until computers were manufactured. Thus, tech­
nological innovation leads to an increase in investment demand.

Investment demand may also change because the government encourages or
discourages investment through the ta..x laws. For example, suppose that the gov­
ernment increases personal income taxes and uses the extra revenue to provide
tax cuts for those who invest in new capital. Such a change in the tax laws makes
more investment projects profitable and, like a technological innovation, increas­
es the demand for investment goods.

Figure 3-11 shows the effects of an increase in investment demand. At any
given interest rate, the demand for investment goods (and also for loanable funds)
is higher. This increase in demand is represented by a shift in the investment
schedule to the right. The economy moves £i:om the old equilibrium, point A,
to the new equilibrium, point B.

The surprising implication of Figure 3-11 is that the equilibrium amount of
investment is unchanged. Under our assumptions, the fixed level of saving deter­
mines the amount of investment; in other words, there is a fixed supply of loanable
funds. An increase in investment demand merely raises the equilibrium interest rate.



C HAP T E R 3 National Income: Where It Comes From and Where It Goes I 73

FIGURE 3-11

Real interest rate, r

2 .... raises
the interest
rate.

5

"
Investment, Saving, /, 5

An Increase in the
Demand for Investment
An increase in the demand
for investment goods
shifts the investment
schedule to the right. At
any given interest rate, the
amount of investment is
greater. The equilibrium
moves from point A to
point B. Because the
amount of saving is fixed,
the increase in investment
demand raises the interest
rate while leaving the
equilibrium amount of
investment unchanged.

We would reach a different conclusion, however, if we modified our simple
consumption function and allowed consumption (and its flip side, saving) to
depend on the interest rate. Because the interest rate is the return to saving (as
well as the cost of borrowing), a higher interest rate might reduce consumption
and increase saving. If so, the saving schedule would be upward sloping rather
than vertical.

With an upward-sloping saving schedule, an increase in investment demand
would raise both the equilibrium interest rate and the equilibrium quantity of
investment. Figure 3-12 shows such a change. The increase in the interest rate
causes households to consume less and save more. The decrease in consumption
fi'ees resources for investment.

FIGURE 3-12
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W Conclusion

In this chapter we have developed a model that explains the production, distri­
bution, and allocation of the economy's output of goods and services. The model
relies on the classical assumption that prices adjust to equilibrate supply and
demand. In this model, factor prices equilibrate factor markets, and the interest
rate equilibrates the supply and demand for goods and services (or, equivalently,
the supply and demand for loanable funds). Because the model incorporates all
the interactions illustrated in the circular flow diagram in Figure 3-1, it is some­
times called a general equilibrium mode/.

Throughout the chapter, we have discussed various applications of the model.
The model can explain how income is divided among the factors of production
and how factor prices depend on factor supplies. We have also used the model
to discuss how fiscal policy alters the allocation of output among its alternative
uses-consumption, investment, and government purchases-and how it affects
the equilibrium interest rate.

At this point it is useful to review some of the simplifying assumptions we
have made in this chapter. In the following chapters we relax some of these
assumptions to address a greater range of questions.

• We have ignored the role of money, the asset with which goods and ser­
vices are bought and sold. In Chapter 4 we discuss how money affects the
economy and the influence of monetary policy.

• We have assumed that there is no trade with other countries. In Chapter 5
we consider how international interactions affect our conclusions.

• We have assumed that the labor force is fully employed. In Chapter 6 we
examine the reasons for unemployment and see how public policy influ­
ences the level of unemployment.

• We have assumed that the capital stock, the labor force, and the produc­
tion technology are fixed. In Chapters 7 and 8 we see how changes over
time in each of these lead to growth in the economy's output of goods
and services.

• We have ignored the role of short-run sticky prices. In Chapters 9
through 14, we develop a model of short-run fluctuations that
includes sticky prices. We then discuss how the model of short-run
fluctuations relates to the model of national inCOITle developed in
this chapter.

Before going on to these chapters, go back to the beginning of this one and
make sure you can answer the four groups of questions about national income
that begin the chapter.
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Summary

1. The factors of production and the production technology determine the
economy's output of goods and services. An increase in one of the factors
of production or a technological advance raises output.

2. Competitive, profit-maximizing firms hire labor until the marginal product
of labor equals the real wage. Similarly, these firms rent capital until the
marginal product of capital equals the real rental price. Therefore, each fac­
tor of production is paid its marginal product. If the production function
has constant returns to scale, then according to Euler's theorem, all output is
used to compensate the inputs.

3. The economy's output is used for consumption, investment, and govern­
ment purchases. Consumption depends positively on disposable income.
Investment depends negatively on the real interest rate. Government pur­
chases and taxes are the exogenous variables of fiscal policy.

4. The real interest rate adjusts to equilibrate the supply and demand for the
economy's output-or, equivalently, the supply of loanable funds (saving)
and the demand for loanable funds (investment). A decrease in national sav­
ing, perhaps because of an increase in government purchases or a decrease
in taxes, reduces the equilibrium amount of investment and raises the inter­
est rate. An increase in investment demand, perhaps because of a technolog­
ical innovation or a tax 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

Factots of production

Production function

Constant returns to scale

Factor prices

Competition

Profit

Marginal product of labor (MPL)

Diminishing marginal product

Real wage

Marginal product of capital (MPK)

Real rental price of capital

Economic profit versus account­
ing profit

Cobb-Douglas production
function

Disposable income

Consumption function

Marginal propensity to consume
(MPC)

Interest rate

Nominal interest rate

Real interest rate

National saving (saving)

Private saving

Public saving

Loanable funds

Crowding out
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QUESTIONS FOR REVIEW

1. What determines the amount of output an
economy produces?

2. Explain how a competitive, profit-maximizing
firm decides how much of each factor of
production to demand.

3. What is the role of constant returns to scale in
the distribution of income?

4. Write down a Cobb-Douglas production
function for which capital earns one-fourth
of total income.

5. What determines consumption and investment?

6. Explain the difference between government pur­
chases and transfer payments. Give two examples
of each.

7. What makes the demand for the economy's out­
put of goods and services equal the supply?

8. Explain what happens to consumption,
investment, and the interest rate when the gov­
ernment increases taxes.

PROBLEMS AND APPLICATIONS

1. Use the neoclassical theory of distribution to
predict the impact on the real wage and the real
rental price of capital of each of the following
events:

a. A wave of inU11igration increases the labor
force.

b. An earthquake destroys some of the capital
stock.

c. A technological advance improves the
production function.

2. If a 10-percent increase in both capital and
labor causes output to increase by less than
10 percent, the production function is said to
exhibit decreasing returns to scale. If it causes out­
put to increase by more than 10 percent, the
production function is said to exhibit increasing
retul'ns to scale. Why might a production function
exhibit decreasing or increasing returns to scale?

3. Suppose that an economy's production function
is Cobb-Douglas with parameter ex = 0.3.

a. What fi'actions of inCOlTle do capital and labor
receive?

b. Suppose that immigration increases the labor
force by 10 percent. What happens to total
output (in percent)? The rental price of capi­
tal? The real wage?

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

d. Suppose that a technological advance raises
the value of the parameter A by 10 percent.
What happens to total ou tpu t (in percent)?
The rental price of capital? The real wage?

4. Figure 3-5 shows that in US. data, labor's share
of total income is approximately a constant over
time. Table 3-1 shows that the trend in the real
wage closely tracks the trend in labor productiv­
ity. How are these facts related? Could the first
fact be true without the second also being true?

5. 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
insight to examine the incomes of two groups of
workers: farmers and barbers.

a. Over the past century, the productivity of
farmers has risen substantially because of
technological progress. According to the neo­
classical theory, what should have happened
to their real wage?

b. In what units is the real wage discussed in
part (a) measured?

c. Over the same period, the productivity of
barbers has remained constant. What should
have happened to their real wage?

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

e. Suppose workers can move freely between
being farmers and being barbers. What does
this mobility imply for the wages of farmers
and barbers?
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f. What do your previous answers imply for the
price of haircuts relative to the price of food?

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

6. (This problem requires the use of calculus.)
Consider a Cobb-Douglas production function
with three inputs. K is capital (the number of
machines), L is labor (the number of workers),
and H is human capital (the number of college
degrees among the workers). The production
function is

Y= K1/3LlI3Hll3.

a. Derive an expression for the marginal
product of labor. 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 in the amount of human capital
affect the marginal product of human capital?

c. What is the income share paid to labor?
What is the income share paid to human cap­
ital? In the national income accounts of this
economy, what share of total income do you
think workers would appear to receive?
(Hint: Consider where the return to human
capital shows up.)

d. An unskilled worker earns the marginal prod­
uct of labor, whereas a skilled worker earns
the marginal product of labor plus the
marginal product of human capital. Using
your answers to parts (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 argue that
scholarships help only those who are able to
go to college. Do your answers to the preced­
ing questions shed light on this debate?

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

a. Public saving.

b. Private saving.

c. National saving.

d. Investment.

8. Suppose that an increase in consumer
confidence raises consumers' expectations about
their future income and thus increases the
amount they want to consume today. This might
be interpreted as an upward shift in the
consumption function. How does this shift affect
investment and the interest rate?

9. Consider an economy described by the follow­
ing equations:

Y=C+I+G

y= 5,000

G = 1,000

T= 1,000

C = 250 + 0.75(Y - T)

1= 1,000 - 50 r.

a. In this economy, compute private saving,
public saving, and national saving.

b. Find the equilibrium interest rate.

c. Now suppose that G rises to 1,250. Compute
private saving, public saving, and national
saving.

d. Find the new equilibrium interest rate.

10. Suppose that the government increases taxes and
government purchases by equal amounts. What
happens to the interest rate and investment in
response to this balanced-budget change? Does
your answer depend on the marginal propensity
to consume?

11. When the government subsidizes investment,
such as with an investment tax credit, the subsidy
often applies to only some types of investment.
This question asks you to consider the effect of
such a change. Suppose there are two types of
investment in the economy: business investment
and residential investment. And suppose that the
government institutes an investment tax credit
only for business investment.

a. 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 equilibrium interest rate?
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c. Compare the old and the new equilibria.
How does this policy affect the total quantity
of investment? The quantity of business
investment? The quantity of residential
investment?

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 cor­
relation between investment and interest rates.
Let's examine why this might be so. Use our
model in which the interest rate adjusts to equi­
librate the supply of loanable funds (which is
upward sloping) and the demand for loanable
funds (which is downward sloping).

a. Suppose the demand for loanable funds was
stable but the supply fluctuated from year to

year. What might cause these fluctuations in
supply? In this case, what correlation between
investment and interest rates would you find?

b. Suppose the supply of loanable funds was sta­
ble but the demand fluctuated from year to
year. What might cause these fluctuations in
demand? In this case, what correlation
between investment and interest rates would
you find now?

c. Suppose that both supply and demand in this
market fluctuated over time. If you were to
construct a scatterplot of investment and the
interest rate, what would you find?

d. Which of the above three cases seems most
empirically realistic to you?


