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This chapter on open economy macroeconomics covers
• The microeconomic foundations of macroeconomics
• The closed macro economy
• The open macro economy
• Inflation and the exchange rate
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Macroeconomics paints a big picture of an economy and how it relates to the
rest of the world. The major macroeconomic variables are national output,
unemployment, the interest rate, inflation, the balance of payments, and the
exchange rate. Macroeconomics focuses on the role of government policy
influencing these variables as it attempts to manage aggregate production,
employment, and income distribution. The government uses monetary and fiscal
policies, and in an open economy uses international investment and exchange
rate policies, to influence what is produced, how it is produced, and how
income is distributed.

This chapter focuses on the fundamental models of the open macro economy.
The foundations are an aggregate production function and the optimal decision
making by households and firms. Saving and foreign investment feed into the
capital stock for production. Output goes into consumption, investment, govern-
ment spending, and net exports. The balance of trade and capital account are
critical to the open macro economy.
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Macroeconomics searches for simple models to explain the behavior of aggregate
economies, no simple task given the thousands of markets at work. The founda-
tion of macroeconomics is based on microeconomics, the neoclassical production
model, the overlapping generations (OLG) model of lifetime saving, and the
optimal investment model.
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The neoclassical production model shows the link between saving, the capital
stock, and production. The OLG model explains saving as an optimal lifetime
process. The optimal investment model explains investment spending by firms
as optimal borrowing or bond holding. These microeconomic models provide a
foundation for the open economy macro models that examine how national
income, the interest rate, inflation, and the exchange rate are related to each other.

�������� 	
�	 US National Income Accounts, 2004

National income in the US was $11 trillion in 2004. Consumption spending C
went 60% for services and 40% for goods. About 2/3 of the $3 trillion investment
spending I was by firms, the rest by households on residences. Government
spending G was $2 trillion. The largest categories of federal government spending
are Health & Human Services and Social Security, tax redistribution programs
that account for about half of G. Unlike consumption, export revenue X and
import spending M involve mostly goods. M is only 1/6 services but the share
of services in X has grown to 1/3.
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The story of macroeconomics begins with producing output. The macro economy
produces the single aggregate output Y with inputs capital K and labor L in the
neoclassical macro production function

Y = A f (K, L)

where A represents the level of technology. Increased inputs of K or L raise Y
at diminishing rates due to diminishing marginal productivity. Holding labor
constant, for instance, additional capital machinery and equipment raises output
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but contributes diminishing amounts given the fixed amount of labor in the
economy.

There are also positive cross productivity effects with more of one input
raising the other’s productivity. An increase in the number of workers holding
the capital stock constant raises capital productivity. An extra worker in the
economy also raises national output by the worker’s wage.

Improved technology A raises output holding levels K and L constant.
Technology is difficult to gauge but if output rises with input constant, it must
be increasing. In practice, capital input imbeds technology and separating the
two is difficult. Macroeconomics focuses on changes in the economy over a
few quarters or perhaps years. There is no doubt that technology improves over
the decades, but across a few years it is safe to assume that technology at the
aggregate level is constant.

The Cobb-Douglas production function scaled to the US economy is

Y = AK.3L.7 .

With competitive input markets, capital and labor are paid their marginal products,
r = MPK and w = MPL where r is the return to capital and w the wage.

Figure 13.1 shows this per capita production function

y = Ak.3

where y is income per worker Y/L and k is the capital/labor ratio K/L. The scale
is an approximation for the US economy in 2002 with Y = $10 trillion, L =
200 million, and y = $50,000. The labor share of national income is wL/Y =
70% = .70 implying the wage w = $35,000.

Suppose the real return to capital is r = 5% = .05. The capital share of
national income is then rK/Y = 30% = .30. If a unit of capital input costs $1 it
follows that K = $60 trillion and k = $300,000. This k is higher than estimates
because the labor force L is the base and “capital” is the residual of GDP after
labor with other inputs such as natural resources excluded. The scaled production
function drawn in Figure 13.1 is y = 1137k.3.

Labor and capital generate national income, the sum of payments to the
factors of production in Y = wL + rK. Dividing by L, per capita income is the
wage plus capital income per capita

y = w + rk .

This linear equation breaks per capita income into its labor and capital sources.
The slope of the tangent to the production function in Figure 13.1 is the capital
return r = .05 and the intercept of its tangent with the y axis is the wage w.
Higher k implies y and w rise while r falls as the tangent line flattens.
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Moving up along the production function as the capital labor ratio k increases,
one result is higher per capita income y. Economic growth is a long term
process that involves moving up the production curve over time with k increasing
due to saving. Economic growth redistributes income with r falling and w rising
due to the higher capital/labor ratio and increased labor productivity.

Income per capita y is an increasing concave function of the capital/labor
ratio k. Economic growth occurs over time as k increases due to saving with
the wage rising and the return to capital falling.

�������� 	
�� Production Function Plots

Output per capita y is an increasing concave function of the capital labor ratio
k as these plots illustrate. The first is the US economy from 1950 to 1990 in
$1990 with real income per capita y and k from the World Bank. The theoretical
production function assumes constant technology that changes over the decades
but this plot illustrates the underlying production function. The second plot of k
versus y across sample countries in 1990 also illustrates the increasing concave
shape of the aggregate production function. Estimating production functions
with econometric techniques, the challenge is to hold technology constant over
time or across locations.
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This macro production function is scaled to the US economy with k = $300,000, y =
$50,000, and w = $35,000. Income per capita y is an increasing function of the capital
labor ratio k. The per capita production function is concave to the origin due to diminishing
marginal returns to capital.
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Income is spent or saved, and the stock of productive capital is the accumulated
result of past saving. Capital equipment, machinery, structures, and infrastructure
is accumulated over time by saving out of income to make resources available
for the production of investment goods. Foreign investment can also add to (or
subtract from) the capital stock but for the present keep the economy closed.
Countries that save more income accumulate capital and move up along their
production growth curve more quickly.

If 20% of income is saved, the saving rate is σ = S/Y = 0.2. Capital
accumulates according to K′ = .2Y where the ′ refers to a change over time.
Capital accumulation would increase k but K must grow faster than L for an
increase in k = K/L. If the labor force L grows at a 2% rate, K must grow
by more than 2% for economic growth. In the example, the growth rate of
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capital is σY/K = .2Y/K = (.2 × $10 trillion)/K = $2 trillion/K. With K equal to
$60 trillion, the growth rate of capital is 3.3% and k rises along the production
function.

A higher saving rate implies faster growth and higher income per capita.
Saving rates vary across countries. Asian countries have had the highest saving
rates and fastest growth rates over the past 50 years. Saving more now implies
consuming less, making the decision to save difficult.

The steady state occurs when K rises to the level that k becomes constant. In
the example, the steady state occurs when capital grows at 2% along with labor.
Per capita income y, wage w, the return to capital r, and k are all stationary in
the steady state. Some of the wealthy countries in the world are in the steady
state but most countries are moving up along the production function. Macro-
economics is more concerned with small nudges along the production function
but the underlying economic growth remains more important in the long run.

�������� 	
�
 Economic Growth in DCs and LDCs

This data shows the long term growth in per capita income y is constant $2000
across some DCs and LDCs from Maddison (1991). The UK was the early
leader among the DCs but grew more slowly during the 1900s. The US and
Canada (CN) lead the DCs but Japan (JP) and Germany (GE) have closed the
gap since 1950. The LDCs tells a different story with a lower y scale. Korea
(KO) has been accelerating while India (IN) and China (CN) have progressed
very little. Colombia (CL) has grown slowly but steadily. Argentina (AR) started
high in 1870 but grew slowly and fell back due to socialism. These trends are
different due to the capital/labor ratio paths as the countries move along the
theoretical production function in Figure 13.1.
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�� Approaching the Steady State in Germany

Following World War II, Germany began slow steady economic growth. High
rates of saving and investment built the capital stock and the capital/labor ratio
rose along with the real wage in the chart below (�1999). Over this time period,
Germany has had a stable government with reliable property rights, relatively
unobtrusive taxes, a balanced government budget, and low inflation. NICs and
LDCs can learn from this example that economic growth based on reasonable
government policy is slow but reliable.
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The decision of how much to save depends on the pattern of income, the
interest rate, and preferences about consuming now or later. On average,
households save out of income during their working years to retire on their
savings. There are also social security schemes that tax workers to pay retirees
directly, eroding the incentive to save. A few households inherit wealth and
have a steady stream of income over their lifetime.

The overlapping generations (OLG) model provides a simple framework to
study the saving decision. Suppose all households work when they are young,
save a portion of their labor income, and then live off savings plus interest
earnings when they retire. Suppose there is no inherited wealth or social security
tax scheme. The simple interest rate applies across the two periods, working
youth and retirement in old age.

When the current workers retire and the retirees die, the next young generation
begins work. Each overlapping generation has young workers and retired
capitalists. The capital stock must be purchased by the young workers from the
old retirees during each overlapping generation.

Figure 13.2 illustrates the optimal savings decision for a young working
household. Labor income during youth is the wage w along the horizontal axis.
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Labor income w is saved and transferred to retirement at the interest rate r. With r = .05,
wages of $35,000 transfer to 1.05 × $35,000 = $36,750 potential retirement income. The
typical household maximizes its intertemporal utility subject to this budget constraint,
consuming $28,000 while working and 1.05 × $7,000 = $7,350 while retired.
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The household can transform its labor income to retirement, earning interest
rate r. With w wage in youth, potential retirement income is (1 + r)w. In the
example w = $35,000 and r = 5% making potential retirement income $36,750.
The figures are yearly income, and this simple example assumes people work as
many years as they are retired.

The line connecting w with (1 + r)w is the intergenerational budget
line. The household can select any point along the line according to time
preferences. In the example at the aggregate level, σ = 0.2 and saving is
0.2 × $35,000 = $7,000. Consumption in youth is $28,000 and savings earns
5% interest making retirement consumption $7,350. There are actually more
years of work than retirement and people do not consume such low levels after
retirement.

Social security provides retirement income by taxing young workers, an
inefficient scheme that lowers the intergenerational budget line in Figure 13.2
making both workers and retirees worse off. Social security taxes reduce income
in youth, lower total saving, and force households onto a lower budget line. The
subsidy to retirees earns no interest, leaving both youth and retirees worse off.
The interest rate also rises due to the reduced saving, lowering per capita
income and economic growth.

A higher interest rate r raises the intergenerational budget line and would
likely encourage saving by raising the opportunity cost of consuming during
youth. Depending on preferences, consumption in both periods could rise. The
increased saving S means a higher saving rate σ.

Preferences might change over time, and likely differ across countries.
Households that are frugal and plan ahead have preferences biased more toward
the future, save a larger share of income, and enjoy higher income in retirement.
Countries with higher discount rates consume more out of income, save less,
and grow slower.

�������� 	
�* S/Y, I/Y and i in the US since 1950

Saving and investment both depend on the interest rate and are shown as
percentages of GDP in the US since 1950 along with the real short term
interest rate (the commercial interest rate less inflation). S/Y and I/Y generally
move together and trended upward slightly since 1960. Negative real interest
rates in the 1970s were due to high inflation. A falling interest rate should
lower investment spending but since 1982 the opposite has been just as
likely to occur. In the OLG model a falling interest rate would lower saving,
but the opposite has typically occurred since 1982. These trends indicate
other influences on investment and saving behavior. Estimating the interest
rate effects on saving and investment requires a complete model and careful
estimation.
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A1. Find per capita income y and the wage w in Figure 13.1 if k = $200,000
and the interest rate r = 6.6%. Explain the difference from the wage in the text
example. Diagram this change in position on the production function.
A2. Find the capital labor ratio k that would be required for income per capita
y to be $60,000 in the economy of Figure 13.1. If r = 3.3% find the wage w.
Diagram these two positions on the production function.
A3. Suppose the young households in the OLG model of Figure 13.2 save 30%
of their income. Find their consumption levels in youth and retirement. Diagram
this optimal saving behavior using an indifference curve for consumption across
the two periods.
A4. Compare the indifference curve in Problem 3 with one that must lead to
the optimal consumption in Figure 13.2. Suggest what might lead to the increased
saving.

+� �&�����������,���������������

Every economy is open to some extent to international trade and finance but it
is best to begin the study of macroeconomics with a closed economy. There are
two sides to the macro economy, production and money. Interaction of product
and money markets determines national output and the interest rate. Monetary
and fiscal policies affect output, investment, and the interest rate, indirectly
affecting unemployment, inflation, and economic growth.
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A closed economy has no international trade or investment and all output goes
to domestic consumption, investment, and government spending. The national
income statement for a closed economy equates output Y with spending,

Y = C + I + G .

Consumption spending C is for current goods and services. Investment spending
I by firms adds to the capital stock for future production. Government spending
G goes to government employees and purchases that provide government services
and goods. Continuing the example, C = $8 trillion or 80% of Y = $10 trillion,
I = $2 trillion, and G = 0. With the capital stock K = $60 trillion, its growth
rate due to domestic investment is I/K = 2/60 = 3.33% disregarding depreciation.

Lending and borrowing are critical to the macro economy. Some economic
agents including consumers, firms, and the government have less cash than they
want while others have more. In broad terms, lending and borrowing in the
credit market allows households to save for retirement, firms to borrow for
expanded production, and the government to spend beyond its ability to tax.

A bond is an agreement that promises to pay back a loan with interest.
Assume bonds are risk free with agents trading freely in the credit market. The
simplest example is a perpetuity paying a perpetual income stream. The price of
a perpetuity bond securing a $1 payment forever at an interest rate of rB = 5% =
.05 is pB = 1/rB = 1/.05 = $20. At the 5% interest rate, $20 earns $1 interest
payment per year forever leaving the $20 principle untouched. A lower interest
rate implies a higher bond price with more money required to yield the same $1
income stream. If rB falls to 4%, pB rises to $25.

A firm considering an investment project will compare its projected rate of
return to the interest rate. The opportunity cost of spending on an investment
project is buying a bond, and firms short of cash but long on ideas can borrow
at the interest rate and spend on projects with higher expected rates of return. A
higher bond rate lowers investment spending with firms only pursuing investment
projects with higher expected returns. At a lower interest rate, more investment
projects become attractive and investment spending increases. Competition
between bonds and investment spending I equalizes returns.

Continuing the example, suppose every decrease of the interest rate r by .01
raises investment spending I by $0.4 trillion. The linear investment function in
Figure 13.3 with r = .05 and I = $2 trillion is then I = 4 − 40r.

Firms wanting cash for profitable investment projects can also sell stocks as
equity promising the holder of the stock a share of future profit. Stock dividends
depend on uncertain profits making the stock return riskier than the fixed interest
rate on bonds. To compensate for the higher risk, stock returns are higher on
average. Since the 1800s, stock returns in the US have averaged about 6% in
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real terms while real returns on bonds have been about 2%. Comparing assets,
the higher return of stocks comes with higher risk or variation. A firm wanting
to borrow can assume debt by selling bonds directly or borrowing from financial
intermediaries or banks. Financial intermediaries match borrowers with lenders.

Economic agents save out of income for future spending. The rate of saving
is σ and total saving is σY. National income less consumption is Y − C = I + G.
Output not consumed equals saving S, equal to investment plus government
spending in the closed economy,

S = σY = I + G .

In the example σ = 0.2 and S = 0.2 × $10 trillion = $2 trillion. Assuming G = 0,
I = $2 trillion.

The IS curve in Figure 13.4 shows combinations of r and Y where S = I + G.
Higher Y implies an increase in S and the interest rate r has to fall to increase
I to return to product market equilibrium with investment equal to saving (I = S
or IS ). The IS curve has a negative slope. In the example S = .2Y and I = 4 −
40r leading to the IS curve in Figure 13.4 with G = 0,

IS curve: r = .1 − .005Y .
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The investment function I = 4 − 40r yields investment spending of 2 ($trillion) when
r = .05. If r rises to .07, I falls to 4 − 2.4 = $1.2 trillion. If r = 10%, I = 0, and I = 4
if r = 0%. There is a negative relationship between r and I since firms have the option
to spend on investment projects or buy bonds with return r.
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On the right side of the IS curve there is excess saving beyond what is invested
and S > I. On the left side there is a saving shortage with I > S. Output Y
adjusts so the economy is on its IS curve.

Moving down the IS curve, Y increases and r falls. The fall in r implies the
economy moves to a higher capital/labor ratio k along its production function
in Figure 13.1. More capital and perhaps more labor come into production.
The wage w and per capita income y are higher with the higher k. There must
have been available capital to produce the additional output, and this slack in
the market for productive capital allows the economy to move down its IS
curve. There is not enough time to produce new capital moving along the IS
curve. If more labor is employed in the process, the unemployment rate falls.

Moving down along the IS curve, national income increases and the interest
rate falls. There must be increased capital input, raising the wage and per
capita income.

�������� 	
�
 Macro Models

Macroeconomics searches for simple relationships in aggregate data. Rates of
output growth, unemployment U, inflation I, deficit spending relative to GDP,
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To the right of the IS curve, saving is greater than investment. If r = .05 and Y = 11, there
is excess saving S = 0.2 × 11 = $2.2 trillion with I = 4 − 40 × .05 = $2 trillion on the
investment function in Fig. 13.3. The IS curve is the combinations of r and Y that satisfy
S = I + G.
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and the balance on goods and services relative to GDP are listed from the
Economic Report of the President. High output growth might be expected to
lower unemployment, but higher unemployment benefits increase the incentive
to declare unemployment. Inflation is generally thought to stimulate growth, but
the lower growth rate in the money supply since the 1990s led to lower inflation
with no effect on output growth. Expansionary fiscal policy and higher govern-
ment budget deficit is thought to stimulate output, but the link is not apparent.
Unemployment and inflation appear to move in the same direction. Trade deficits
have not lowered output growth, and are apparently not related to government
budget deficits in (T–G)/Y. There may be no simple models to analyze what is
happening in the underlying markets.

-4%

-2%

0%

2%

4%

6%

8%

1967        1977        1987        1997

GDP growth u                   π (T-G)/Y BGS/Y

���� �'� ���� &�)�
���
.� �

The macro economy is based on its capital and labor markets. Demand determines
input prices and levels, and the macro model assumes available inputs.

The demand for productive capital in Figure 13.5 is its marginal product,
MPK = DK. Firms hire capital when its marginal productivity is greater than its
price. The marginal product of capital from the production function is MPK =
341K −.7L.7 = 341k −.7. If r = .05 capital utilization is K = 60 trillion given L =
200 million and k = 300,000. If r fell to .04, K would rise to 84 trillion along
the capital demand curve DK.

There must be idle capital for the economy to increase Y moving along the
IS curve. There are practical reasons for idle capital. Firms rent capital from its
owners who are ready to supply the machinery and equipment but it may have
to be moved and installed where production takes place. Production schedules
may leave capital occasionally idle. Labor has to be trained to operate machinery
and equipment. Regular maintenance downtime may leave capital under utilized.
To move down along the IS curve, idle capital must be put to work.
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Figure 13.6 shows the labor market. The demand for labor DL is its marginal
product MPL = 796k.3 from the example production function. Firms hire labor
according to its marginal productivity, making MPL the demand for labor DL. In
the example with K = $60 trillion, firms employ 200 million workers at w =
$35,000. If w rose to $40,000, the quantity of labor demanded would fall to 128
million along DL.

Increasing Y on the IS curve, K input increases raising MPL and w. Firms
may want to hire more labor depending on the substitution between labor and
capital. If so, there is an increase in labor demand and more labor is hired,
increasing capital productivity in the adjustment process. Given the total amount
of labor available Ltot the unemployment rate u = (Ltot − L)/Ltot declines when L
increases. Consistent with the declining r along the IS curve, there is an increase
in k implying the percentage increase in K is larger than the percentage change
in L.

Moving along the IS curve to higher output increases capital input and
raises the capital/labor ratio. To increase output for the increased investment
at the lower interest rate, there must be available inputs in the capital and
labor markets.
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The marginal product of capital MPK = 341k−.7 comes from the production function
Y = AK.3L.7 or y = 1137K.3. If r rises, K has to fall for an increase MPK. The higher price
of capital forces firms to reduce capital input so it becomes more productive on the
margin.
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�������� 	
�� The Capital Stimulus of Free Trade

One impact of free trade on the economy is through its effect on the return to
capital. If a capital abundant DC opens to trade, the return to capital increases
with exports of capital intensive products. The higher return to capital encourages
saving shifting the economy to a higher production function with accelerated
capital accumulation. Richard Baldwin (1992) estimates these dynamic gains
from trade across a number of European countries and finds they range up to
8%, larger than estimated gains from trade. The flip side, however, is that trade
would lower the return to capital, saving, capital accumulation, and growth in
capital scarce LDCs. Foreign investment would counteract this negative trade
effect in the LDCs, and free trade and investment are the total policy package.

�"�����
������	�������
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.� 

Money is a liquid asset required for transactions but holding money involves a
lost opportunity to buy bonds and enjoy the future return. Liquidity demand is
a function of income and the interest rate,

L = L( 
+
Y, 

−
r ).
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Labor demand is its marginal product derived from the production function. Firms hire
labor to adjust its marginal product MPL to the wage w. In the example MPL = 796k.3 =
$35,000 and L = 200 million. A fall in w implies k has to fall, and given the K input L
must increase along the demand curve for labor.
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Spending requires liquidity for transactions leading to the positive effect of Y
on the demand for money. A higher interest rate makes bonds more attractive
lowering the demand for liquidity.

The government central bank indirectly controls the real money supply Ms

through the commercial banking system. The central bank directly controls its
credit CCB in the reserves of commercial banks that generate revenue by lending
deposits in excess of reserves. The total money supply Ms is a multiple of CCB,
Ms = µCCB.

Money market equilibrium occurs along the LM (liquidity = money) curve,

LM curve: Ms = L( 
+
Y, 

−
r ).

The LM curve is upward sloping since an increase in Y would have to offset by
a higher r to keep the demand for cash L equal to a fixed supply Ms. The
interest rate r adjusts to keep the economy on its LM curve.

The money supply MS is a policy variable controlled by central bank credit.
Expansionary monetary policy increases Ms shifting the LM curve to the right.

For the US in 2003, Ms = $1.3 trillion with a ratio of cash to income of
$1.3/$10 = .13. Given a constant cash/income ratio, $100 of additional income

IS

2010 Y

LM

r
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The LM curve r = .005Y intersects the IS curve r = .1 − .005Y at the closed economy
ISLM macro equilibrium r = .05 and Y = 10. The product IS market and the money LM
market are both in equilibrium. Fiscal policy shifts the IS curve and monetary policy shifts
the LM curve.
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increases the demand for liquidity by $13. If the elasticity of liquidity demand
with respect to the interest rate is −1, the marginal effect of r on L is $1.3/.05 =
−26. The linear liquidity demand function is then L = 1.3 + .13Y − 26r. With
MS = 1.3, the LM curve in Figure 13.7 is

LM curve: r = .005Y .

The closed economy ISLM model in Figure 13.7 has equilibrium in
investment-saving and liquidity-money where the IS and LM curves intersect at
r = .05 and Y = 10 trillion.

The ISLM model determines the interest rate and output that clear the product
and money markets in the economy.

�������� 	
�� Money supply growth, inflation, and the interest rate in the US

An increase in the money supply lowers the real interest rate in the ILSM model
but can also lead to inflation. This chart tracks the annual growth rate of the US
money supply along with the inflation rate p and the short term real interest rate
i. Rising money supply growth rates lead to inflation as seen from 1960 into the
1980s. The monetary growth rate then became more erratic but tended to fall as
did inflation. The Fed does not specify an exact inflation target but does profess
concern. The real interest rate fell during the 1970s with high inflation but jumped
around 1980 as inflation began to fall. The true underlying relationships have to
be estimated in a complete model but the time trends are suggestive.
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Macro policy aims to manage the macro economy targeting the interest rate and
output. Monetary policy refers to control of the money supply Ms. Expansionary
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monetary policy is an increase in Ms shifting the LM curve to the right as in
Figure 13.8.

An increase in the money supply moves the economy down the IS curve,
raising output Y and lowering the interest rate r. A 10% increase in MS

from $1.3 to $1.43 trillion lowers r from 5% to 4.75% and raises Y from 10
to 10.5.

The falling r implies a higher bond price with investment spending increasing
to $2.1 trillion along the investment schedule I(r) in Figure 13.3. With the shift
in Figure 13.8, the capital/labor ratio k in Figure 13.1 increases from $300 to
$327 thousand, output per capita y rises from $50,000 to $51,300, and the wage
w rises from $35,000 to $35,900. Expansionary monetary policy has real impacts
in this closed economy macro model.

One political motivation for expansionary monetary policy is unemployment
but any labor market stimulus is possible only if there is idle capital. Such
transitory stimulus occurs over the short time span of a quarter (3 months) to a
year.
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An increase in the money supply shifts the LM curve to the right, lowering the interest
rate and raising output. There must be idle capital in the economy to be employed at the
lower interest rate. Labor productivity and the wage increase. While there is no inflation
in the ISLM model, inflation occurs if the output does not keep pace with money supply
growth.
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Continued expansion of the money supply at a pace faster than output growth
leads to inflation with no positive impact on the labor market. The ISLM model
assumes zero inflation with the price level constant, but the effects of inflation
can offset the positive transitory effects of the increased money supply. Further,
there may be no positive transitory effects at all in an open economy.

Economic growth is a gradual process that results from saving, investment,
and capital accumulation. Expansionary monetary policy does not stimulate
economic growth.

A monetary expansion may stimulate output, raising the capital/labor ratio,
per capita income, and the wage, but lowering the return to capital. The
increased demand for labor may lower unemployment. Expansionary monetary
policy, however, has no long term effect on production potential and may
lead to inflation.

�������� 	
�� The Inflation Drag

The ISLM model gives the impression that expansionary monetary policy leads
to higher output. Over the short time span of the model, output can increase
if there is idle capital and no inflation. Greece provides an example of the
harmful effects of inflation on GDP growth. Beginning in the 1970s, Greece
pursued expansionary government spending and industrial subsidies with un-
sustainable welfare and retirement programs causing government deficits financed
by monetary expansion. Inflation rates of 25% and higher through the 1980s
disrupted economic planning and were a drag on output. There were also high
tariffs and tight restrictions on international investment and money flows.
Percentage changes in GDP were low and sometimes negative. That all changed
with Greece’s entry into the EU and then the euro currency in 1992. As inflation
fell with the euro, output growth began to rise steadily and has continued to rise
since.

-5%

0%

5%

10%

15%

20%

25%

1960 1970 1980 1990 2000

GDP π

�� ����������	�
����������	�
��� ��*

(13)Chap13.p65 2/17/06, 4:07 PM445



INTERNATIONAL ECONOMICS - Global Markets and Competition (2nd Edition)
© World Scientific Publishing Co. Pte. Ltd.
http://www.worldscibooks.com/economics/5839.html

��
 ���������� ���	����	�
����������	�
���

���
������	��� �����'���'��


Fiscal policy refers to the program of government spending G and taxes T.
Start with G = T = 0 and let G increase to examine the effects of expansionary
fiscal policy. Lowering T has the same aggregate effect although there are
issues of income redistribution. From the national income equation, saving equals
investment plus government spending, σY = I + G. An increase in G shifts the
IS curve to the right since more income Y is required to generate increased
saving σY to match the increase in I + G.

Figure 13.9 shows the effects of an increase in government spending equal
to 1% of GDP or $100 billion in the example. The IS curve shifts to r =
.1025 − .005Y. Output Y rises from $10 to $10.25 trillion and the interest rate
rises from 5% to 5.125% up along the LM curve. The higher return to capital
reduces capital input and k falls along the production function in Figure 13.1.
There is increased labor employment along the labor demand curve with a
lower wage, and the unemployment rate u falls. There must be unemployment
slack for the increase in G to raise Y as in Figure 13.9.

Capital owners are better off with the higher r but income per capita y falls
to $49,600, w falls to $31,600, and k falls to $293,000 along the production
function in Figure 13.1. The economy switches toward more labor intensive
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An increase in government spending G with taxes T constant, or a decrease in T with G
constant, shifts the IS curve to the right. Output expands with increased labor employment
but the wage falls. With full employment of labor, the LM curve is vertical and there is
no increase in output due to expansionary fiscal policy.
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production due to the lower relative price of labor. Investment spending drops
from $2 to $1.95 trillion along the investment schedule in Figure 13.2, implying
slower economic growth. This reduction in investment spending is the crowding
out of government spending. The political saying that “government spending
creates jobs” may be true, but it also eliminates other jobs due to crowding out.

Firms determine the level of employment according to labor demand. There
must be available workers not employed at the present wage and willing to
work for a lower wage to increase output as in Figure 13.9. This labor market
condition is not generally sensible and expansionary fiscal policy is certainly
not capable of increasing output indefinitely. Even though fiscal policy may
succeed in stimulating short term employment around election time, it is an
unattractive tool for active macro management.

Successful expansionary fiscal policy requires unemployment slack in the
labor market. Wages and investment spending fall but employment increases.
The declining investment and growth suggest it is wiser to address the
problem of unemployment directly through the labor market.

Another issue is that the ISLM model disregards the effect of government
deficits and debt implied by expansionary fiscal policy. If G > T, the government
must either expand the money supply or borrow to pay for the excess spending.
Expanding the money supply amounts to monetary policy and that can be
pursued on its own merit with no change in government spending or taxes.

Government borrowing implies repayment and future taxes. According to
Ricardian equivalence, taxpayers understand the future tax liability and increase
their saving rate σ to pay the future tax. This increase in s lowers the IS curve
back toward its original position in Figure 13.9 making the fiscal policy
ineffective.

Taxes must finance government deficit spending due to expansionary fiscal
policy, offsetting any positive effect on output or employment. Fiscal policy
is not a viable tool to manage unemployment.

������� 	
�	! Inflation, Unemployment, and Trade in Portugal

One example of inflation and unemployment is Portugal, a small open economy
that joined the EU in 1992. Unemployment did not respond to expansionary
fiscal policy and associated government deficits and inflation in the 1970s and
remained high during the early 1980s. As the economy became more active in
international trade beginning in the 1980s, unemployment fell. A decline in
unemployment began in 1985 and continued along with the low inflation of
the euro starting in 1992. Portugal became more open to trade, with the trade
index (X + M)/GDP rising from just over 0.5 in 1985 to over 1 by 2000. Portugal
provides an example of the gains from international trade and investment.

�� ����������	�
����������	�
��� ���

(13)Chap13.p65 2/17/06, 4:07 PM447



INTERNATIONAL ECONOMICS - Global Markets and Competition (2nd Edition)
© World Scientific Publishing Co. Pte. Ltd.
http://www.worldscibooks.com/economics/5839.html

��� ���������� ���	����	�
����������	�
���

-6%

-2%

2%

6%

10%

1960 1970 1980 1990 2000

uπ

�
�)'�	�� *�
� ��� ����+

B1. Show and explain what happens in the capital and labor markets when the
interest rate rises along the IS curve in Figure 13.4.
B2. Use input demands to explain how an increase in the interest rate r affects
capital and labor employment.
B3. Show the effect of a decrease in the money supply in the ISLM model.
B4. Show the effect of an increase in taxes in the ISLM model.

�� �4�������������������,

There are fundamental differences in how an economy open to international
trade and investment behaves and how it responds to macro policy. The exchange
rate and international investment play important roles in the open macro
economy. Government policy makers have additional macro policy tools in the
open economy, fixed exchange rates and foreign investment controls.
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The balance on goods and services BGS becomes part of the national income
statement of an open economy,

Y = C + I + G + BGS

where BGS = X − M, export revenue X minus import spending M.
Total domestic spending C + I + G is called absorption A. To derive national

income Y from absorption A, add export revenue X since it is produced but not
consumed, and subtract import spending M since it is consumed but not produced.
A simple national income statement for the open economy is
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Y = A + BGS .

Including the BGS and government spending G to the example of the 2002
US economy in $trillion, X = $1, M = $1.4, and BGS = −$0.4. Absorption A =
$10.4 is made up of C = $7, I = $1.4, and G = $2. National income is Y =
A + BGS = $10 making the $400 billion BGS deficit 4% of national income and
3.8% of domestic absorption.

The trade balance (BGS ) depends partly on the exchange rate defined as
the domestic currency price of foreign currency. In terms of the euro, e = $/�.
Depreciation e↑ is a decrease in the relative price of domestic currency.

To isolate the effect of the exchange rate on the economy, it has to be
adjusted by any change in price levels. The relative foreign price level P*/P is
called the real exchange rate eR. For present purposes, assume P and P* are
constant and focus on the nominal exchange rate e.

Depreciation raises the BGS given the Marshall-Lerner condition of elastic
export and import quantities. The adjustment in export plus import quantities
must be elastic for depreciation to raise the BGS.

Higher foreign income Y * raises X since the foreign country spends more on
imports, and higher home income Y raises import spending M at home. The
BGS function is summarized as

BGS = B(
+
e,  

+
Y*, 

−
Y ).

The BGS function is part of the open economy IS curve, σY = I + G + BGS. For
a fixed level of saving S = σY and government spending G, a trade deficit
“crowds out” investment. The real story, however, is how these variables adjust
together in the open economy.

������� 	
�		 Prices and the BOT in Korea

Prices of imports and exports are expected to affect the trade balance but the
relationship depends on import elasticities as Korea illustrates. These series
show price indices of imports and exports in Korea generally rose during the
1970s and 1980s with a bump during the oil embargo of the late 1970s.
The BOT was negative with a dip due to the higher price of oil. Import prices
then leveled out during the early 1990s falling slightly behind export prices, a
improvement in the terms of trade for Korea. Nevertheless, the BOT became
more negative. Starting about 1995, import prices began to outpace export prices
with slightly falling terms of trade but the trade balance began a steady climb
into surplus. The suggestion is that imports and exports are elastic but a closer
look at the international markets is required to reach a conclusion. Economists
use such time series data to gather empirical evidence on macroeconomic models,
and adjustment varies across countries.
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The balance of payments BOP is the sum of the current account CA and
the capital account KA, BOP = CA + KA. The CA includes the BGS and
net investment income NII. A deficit in the CA implies a cash outflow for
international transactions involving goods and services. The KA summarizes net
international lending and borrowing. With a CA deficit, there must be offsetting
international borrowing and a KA surplus.

In the example of the US in 2002, CA = −KA = −$0.4 trillion with the US
selling assets to generate cash inflow to offset the CA deficit. As a whole, the
US is borrowing with the promise to pay in the future. The CA deficit lowers
domestic investment I similar to the effect of an increase in government spending
G but there is an increase in foreign investment FI. In the macro model, the US
is selling bonds. Other countries such as China and Japan have CA surpluses
and KA deficits, and are buying international bonds. Countries with CA surpluses
lend to countries with KA surpluses.

A small country faces the interest rate r* in the bond market of the rest of
the world. If r* > r and the bonds are otherwise identical, domestic lenders
would buy foreign bonds as the home country becomes an international lender.
If r > r* domestic borrowers sell home bonds as the home country borrow
internationally. For a small country, there is no change in r* due to its lending
and borrowing.

International lending and borrowing in a large country has an impact on
international bond prices and interest rates. If r* > r, the home country lends
abroad increasing the supply of loans in the foreign country and lowering r*. In
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the home country, the supply of loans decreases raising r and lowering the price
of home bonds. International market forces push the home and foreign interest
rates together. International lending and borrowing are not perfect and interest
rates do not completely equalize but arbitrage tends toward international interest
rates equalization.

Both r and r* enter the capital account function

KA(
+
r,  

−
r*).

An increase in r* creates an outflow of cash to buy foreign bonds. An increase
in r creates an inflow of cash as foreign to buy home bonds.

The balance of payments is the sum of the current and capital accounts,
leading to the BOP function

BP curve: BOP = BP(
+
e,  

+
Y*,  

−
Y,  

−
r*, 

+
r ) = 0.

The BP curve in Figure 13.9 is the third part of the open economy ISLMBP
model where the balance of payments equals zero, BOP = 0. It slopes upward
since an increase in Y that lowers the BOP has to be offset by an increase in r.
To the right of the BOP curve there is a deficit, and to the left a surplus.

The BP curve can be derived from the marginal propensity to import and
the interest rate effect on the capital account. If the marginal propensity to
import is constant at M/Y = 0.14, a $100 increase in income increases import
spending by $14. If the elasticity of the KA with respect to r equals one, the
marginal effect of r on KA equals 8 given the example of KA = $0.4 trillion
and r = .05. The scaled BP function in Figure 13.10 is then BOP = 0 =
1 − .14Y + 8r or

BP curve: r = −.125 + .0175Y .

This BP curve in Figure 13.10 shows combinations of r and Y where BOP =
0. To the right of the BP curve there is a BOP deficit and to the left a BOP
surplus. The BP curve shifts right with depreciation or devaluation e↑ higher
foreign income Y*, or a higher foreign interest rate r*. A flatter BP curve
indicates a higher degree of international capital mobility since less of an increase
in r is required to offset an increase in Y. With perfect international capital
mobility, the BP curve is flat at the international interest rate r* and international
capital is readily available to keep BOP = 0.

������� 	
�	� The Ups and Downs of the US BOP

During the 1800s the US was a growing debtor country with a capital account
KA surplus and current account CA deficit. Foreign investment went into
railroads, infrastructure, and agriculture. By the late 1800s output had climbed
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and there was a CA surplus. Following the Great Depression and two World
Wars, there was a KA deficit as the US invested in reconstructing Europe and
Japan. Investment income then led to a CA surplus up to 1980. Since that time,
increased import spending on oil and consumer goods has outpaced exports of
resource based production, high tech manufactures, and business services. The
net result is a CA deficit and the associated KA surplus.
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The IS, LM, and BP curves jointly determine the interest rate r, national income
Y, and either the exchange rate e or the money supply Ms in the open economy.
If the exchange rate e is floating, it is market determined by the ISLMBP
equilibrium. If it is “fixed” by the government, the money supply is forced to
adjust in the macro equilibrium.

Figure 13.11 shows the open economy equilibrium at point A where the IS,
LM, and BP curves intersect. If the economy is not at point A, adjustments lead
r, Y and either e or MS toward the macro equilibrium. There are various degrees
of exchange rate fixing and market intervention, and to the extent that exchange
rate e is not allowed to adjust the money supply Ms must.

There are automatic market adjustments toward the macro equilibrium in the
product, money, and international markets. For instance, if Y = 10 but r = .04 at
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The BOP curve shows combinations of Y and r where BOP = 0. To the right of the curve,
Y is too high (r is too low) and BOP < 0. To the left of the BP curve, BOP > 0.
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point B in Figure 13.11, there is excess demand for output below the IS curve,
excess demand for money to the right of the LM curve, and a BOP deficit to
the right of the BP curve. A rising interest rate helps to resolve these imbalances,
lowering the demand for money and raising the capital account. The excess
demand for money at point B is equivalent to an excess supply of bonds,
pushing the price of bonds down (the interest rate up). A higher interest rate
attracts foreign investment raising the BOP. Market forces push the economy
toward point A although the path may not be a straight one since the rising
interest rate lowers investment spending and output.

Adjustment paths toward the macro equilibrium vary depending on how
markets in the economy adjust. From point C where Y = 11 and r = .05, there
is excess supply of output, excess demand for money, and a BOP deficit. The
interest rate rises to eliminate both the excess demand for money and the BOP
deficit, and output falls to eliminate the excess supply of output. The economy
moves toward the macro equilibrium at point A. The BOP deficit also causes
exchange rate depreciation with a market exchange rate. If the exchange rate is
fixed, the BOP deficit causes the money supply to fall.

Adjustment paths and mechanisms depend on the foreign exchange and
international financial systems. These macro adjustment processes are the essence
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The IS, LM, and BP curves combine into the ISLMBP model. At point A, the product,
money, and international markets are in equilibrium.
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of macro forecasting models used by financial firms, international agencies, and
government officials. The track record of macro forecasting models is reasonably
good. The more successful models are run by private firms in their financial
advising. No model, however, can anticipate arbitrary changes in government
policy.

������� 	
�	
 A Recent History of the Dollar and the BOT

The history of the dollar exchange rate 1/e with a weighted 1973 index of 100
is shown below along with the BOT in $1992. During the 1950s the US generally
had a BOT surplus. With its fixed Bretton Woods exchange rate, foreign exchange
reserves and gold holding expanded. Starting in the late 1950s there was a
growing BOT deficit through 1973, with foreign currencies, gold, and other
assets depleting. When the dollar was cut loose from its price in gold, the fixed
exchange rate system collapsed. The dollar depreciated and the BOT deficit
began to shrink. After a brief turnaround in 1975 the dollar depreciated in the
late 1970s and by 1980 there was a BOT surplus. Starting in 1981 the dollar
appreciated sharply and the BOT fell into deficit. Then in 1986, these trends
reversed with the dollar depreciating and the BOT climbing back toward zero.
In the early 1990s the BOT deficit began to grow with increased spending on
oil and cheap labor intensive imports in NAFTA and WTO. The subsequent
depreciation up to 2004 was insufficient to reverse the growing BOT deficit.
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Expansionary monetary policy shifts the LM curve out to the right, moving the
economy from point A to B in Figure 13.12. In the new domestic equilibrium to
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the right of the BP curve there is a BOP deficit. The domestic markets clear at
point B but the international market is out of balance and there is subsequent
adjustment.

The shift to point B is the same as in Figure 13.8. A 10% increase in MS

lowers r from .05 to .0475 and raises Y from 10 to 10.5. At point B there is a
BOP deficit with the economy to the right of the BP curve. According to the
BOP function at point B, BOP = 1 − .14Y + 8r = −.09 and there is a BOP
deficit of $90 billion.

With a flexible exchange rate, depreciation e↑ raises the BGS shifting the
BP curve to point B. In the example, the BGS of −$400 billion has to rise by
$90 billion to return the BOP to zero. In percentage terms, this is a 90/400 =
22.5% increase in the BGS. If the elasticity of the BGS with respect to the
exchange rate equals one, depreciation of 22.5% returns the BOP to zero. At
the new equilibrium, the BGS will be −$310 billion and there will be an
associated KA surplus of $310 billion.
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An increase in the money supply shifts the LM curve right moving the economy
from point A to B where there is a BOP deficit. With a flexible exchange rate the
currency depreciates, shifting the BP curve out to point B. The monetary expansion
has the same effects on r and Y with a flexible exchange rate as in a closed economy.
With a fixed exchange rate the money supply diminishes, returning the economy to
its original position at point A. The monetary expansion has no effect with a fixed ex-
change rate.

10

A
B

IS

LM

BP

.04

.0475
.05

r

10.5 12 Y

(13)Chap13.p65 2/17/06, 4:07 PM455



INTERNATIONAL ECONOMICS - Global Markets and Competition (2nd Edition)
© World Scientific Publishing Co. Pte. Ltd.
http://www.worldscibooks.com/economics/5839.html

�*
 ���������� ���	����	�
����������	�
���

With a flexible exchange rate, the effects of the monetary expansion are a
lower interest rate, increased investment spending, a lower capital account, higher
output, exchange rate depreciation, a higher balance on goods and services, and
a decrease in the capital account. Home investment increases relative to foreign
investment. Capital and labor markets adjust exactly as in the closed economy.

Policy makers may be under pressure, however, not to let the currency
depreciate. Import prices rise with depreciation. More expensive imported
intermediate products put pressure on domestic producers, some of them
exporters. Consumers do not like higher prices of imported consumer products.
Import competing producers in other countries would complain about the
increased competition due to the appreciation of their currency. Depreciation
also discourages foreign investment since earnings are discounted when converted
back to foreign currency.

Exchange market intervention is the rule following expansionary monetary
policy. Governments would like to be able to increase the money supply with
no depreciation but that is impossible. The possibility of government intervention
in the foreign exchange market to support domestic currency leads to market
uncertainty, unpredictable market reactions, and erratic exchange rate movements.
Traders focus more on government policy than underlying market fundamentals.
Unlike private traders, the government has no profit motive in the foreign
exchange market making its moves difficult to predict.

With flexible exchange rates, monetary expansion leads to a lower interest
rate and higher output exactly as in a closed economy. The currency
depreciates causing an increase in the balance on goods and services. The
capital account declines with the lower interest rate.

������� 	
�	� Money Growth and the Exchange Rate

No single variable will explain changes in the exchange rate but there is no
doubt that over long periods of time money supply growth has a fundamental
effect. The chart below tracks money supply growth and a trade weighted index
of the dollar (1973 = 10). Exchange rates were fixed in the Bretton Woods
system from 1950 to the early 1973 and little variation occurred in the exchange
rate. With the advent of floating exchange rates, the rising money supply growth
led to depreciation up to 1981. During the oil crises of the early 1980s the
dollar was a safe haven and investors increased demand for dollars. Beginning
in 1986 the dollar depreciating up to 1990 and has held constant since. Monetary
policy should limit money supply growth to the proven rate of increase in real
output in order to eliminate inflation. If trading partners followed suit, exchange
rates would stabilize according to purchasing power parity. The erratic monetary
policy illustrated by the high variation in money supply growth now leads to
uncertainty regarding the exchange rate.
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With a fixed exchange rate, the monetary expansion and BOP deficit at point B
in Figure 13.12 lead to a decrease in the money supply. The economy spends
more on imports than it makes on exports and its cash is depleted. With the
money supply leakage, the LM curve shifts back to the left and the economy
returns to its original point A. Monetary expansion is ineffective with a fixed
exchange rate, creating a temporary BOP deficit and international cash outflow.

A government with a fixed exchange rate may not want to “play by the
rules” of a fixed exchange rate system. It may instead increase the money
supply to offset the cash outflow due to the BOP deficit at point B. Looking
closer, MS is a multiple µ of the sum of central bank credit CBC and foreign
exchange reserves FXR,

MS = µ(CBC + FXR).

With a fixed exchange rate, the BOP deficit at point B drains FXR lowering MS.
The offsetting increase in CBC is called sterilization of the BOP deficit.

Another way to force expansionary monetary policy is to restrict the inter-
national cash flow. In many countries, domestic investors are not allowed to
buy foreign bonds or other assets. These types of investment restrictions, however,
discourage international investment and keep incomes low. With a fixed exchange
rate the government has to accept that there is no independent monetary policy,
an important lesson for hundreds of small countries.

In an open economy with a fixed exchange rate, expansionary monetary
policy has no permanent effect on output or the interest rate. There is a
temporary balance of payments deficit and international cash outflow. With
a fixed exchange rate there is no independent monetary policy.
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������� 	
�	* Price Level Differences and Real Exchange Rates

When price levels differ across countries, real exchange rates may be critical in
the macro adjustment process. Price levels in fact vary quite a bit across countries,
even for the countries in the OECD. High income and demand raise prices for
nontraded goods and services, and also leads to price discrimination for traded
products. These price indices range from over 104 to less than ¼ that level, and
price levels in LDCs are much lower. Price level differences imply the real
exchange rate eP*/P differs from the nominal rate e.
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Expansionary fiscal policy expands the domestic economy but creates a balance
of payments deficit. The IS curve shifts to the right leading to the BOP deficit
pictured in Figure 13.13. For simplicity start with G = T = 0 and let G increase
by 1% of GDP or $100 billion in the example. Output Y increases from $10 to
$10.5 trillion and the interest rate r rises from 5% to 5.125% as in Figure 13.8.
The shift in the IS curve moves the economy from its initial equilibrium at
point A to the new domestic equilibrium at point B with a BOP deficit to the
right of the BP curve.

The government deficit generated by the increased spending leads to a balance
of payments deficit, called the twin deficits. Governments that run fiscal deficits
generate BOP deficits. Decreasing taxes has the same effect of shifting the IS
curve to the right and creating a BOP deficit. Subsequent adjustment depends
on the exchange rate system.

With a flexible exchange rate, the BOP deficit at point B causes depreciation
e↑ and a shift of the BP schedule to point B. Fiscal policy works with a flexible
exchange rate and the currency depreciates. In the BP curve BOP = 1 − .14Y +
8r, the BOP deficit at point B is −$60 billion. Depreciation raises the BGS from

(13)Chap13.p65 2/17/06, 4:07 PM458



INTERNATIONAL ECONOMICS - Global Markets and Competition (2nd Edition)
© World Scientific Publishing Co. Pte. Ltd.
http://www.worldscibooks.com/economics/5839.html

−$400 billion to −$340 billion, an increase of 60/400 = 15%, to return the BOP
to zero. If the BGS elasticity of the exchange rate equals one, a depreciation of
15% returns the BOP to zero. The capital account increases by $60 billion with
the higher interest rate.

With a floating exchange rate, expansionary fiscal policy raises national
income but has side effects. The interest rate rises, lowering investment, the
capital/labor ratio, and the wage. There is a balance of payments deficit that
has to be corrected by depreciation. The higher interest rate attracts foreign
investment that displaces domestic investment.

������� 	
�	
 Dollar Depreciation, 2003

The US trade deficit narrowed in November 2003 as civilian aircraft and capital
good exports led a 3% jump in export revenue (Reuters, January 2004). Exports
had been rising steadily with the dollar depreciation. Concern over the US
government deficit is credited with causing the depreciation during 2003. EU
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An increase in government spending or a decrease in taxes shifts the IS curve out moving
the economy from point A to B where there is a trade deficit. With a flexible exchange
rate, the currency depreciates shifting the BP curve out to point B, and the fiscal policy
is effective. With a fixed exchange rate, the money supply falls shifting the LM curve in
and moving the economy to point C. Fiscal policy has a larger effect on the interest rate
but a smaller effect on output relative to a closed economy.
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policymakers meanwhile were concerned that the euro appreciation would stifle
an export led recovery, expressing a desire to work with other central banks
to appreciate the dollar. The dollar depreciation continued through 2004 but
turned around by the summer of 2005 when the proposed EU constitution did
not pass a popular vote.
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With a fixed exchange rate, expansionary fiscal policy leads to a BOP deficit
that cannot be corrected by depreciation. The fixed exchange rate can be devalued
but that makes the currency floating but at government direction. At point B in
Figure 13.13 there is a BOP deficit caused by the expansionary fiscal policy.

The macro solution is for the money supply MS to decrease as the economy
spends more than it makes internationally. The fall in the money supply shifts
the LM curve left to point C. With a fixed exchange rate, the fiscal expansion
leads to an offsetting monetary contraction.

In the example there is a BOP deficit of −$60 billion and MS falls by this
amount, from $1.3 to $1.24 trillion. In percentage terms, this is a money supply
reduction of .06/1.3 = 4.6%. From point B to point C in Figure 13.13, r rises
from 5.1% to 5.2% and Y falls from $10.2 to $10.1 trillion along the new IS
curve. From the original equilibrium, the BGS falls $14 billion due to increased
imports and the KA rises by that amount due to the higher domestic interest
rate.

Relative to a closed economy, the fiscal expansion creates less of an increase
in output but more of an increase in the interest rate. This higher interest rate
implies more of a decrease in investment spending, a lower capital/labor ration,
a lower wage, and slower economic growth. The higher domestic interest rate
attracts more foreign investment.

Total investment, domestic plus foreign, falls due to a fiscal expansion with
a fixed exchange rate. At point C with r = 5.2% in Figure 13.13, domestic
investment falls to $1.92 trillion along the investment schedule in Figure 13.2.
This decrease of $80 billion in domestic investment is less than completely
offset by the $14 billion increase in foreign investment, and total investment
falls by $64 billion. Foreign investment only partly replaces domestic investment
and economic growth slows.

Expansionary fiscal policy may, however, temporarily lower unemployment.
It is no accident that governments increase spending as election time approaches,
part of the political business cycle. Investment, however, is the only proven
path to higher income. Expansionary fiscal policy may increase output but it
lowers investment and economic growth. There are also issues of government
debt and future tax liabilities, making expansionary fiscal policy even less
attractive.
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With a fixed exchange rate, expansionary fiscal policy raises output but
causes a temporary balance of payments deficit decreasing the money supply.
The interest rate rises and domestic investment falls. Foreign investment
increases but total investment, the wage, and income per capita fall.

������� 	
�	� China’s Fixed Exchange Rate

China has begun a process of opening to the world economy as reflected by its
growing export revenue and import spending relative to GDP. One indication of
its potential role in the world economy is that the rising international price of
oil due to increased demand in China. Foreign investment is funding the transition
from state command and control to a more open country with free markets and
more reasonable property rights, but the process is not quick or easy. As an
example, in 2005 China still maintained a fixed exchange rate. If the currency
is undervalued, Chinese products are cheaper abroad and export revenue is
artificially high. The disadvantage of the fixed exchange rate is that China has
no independent monetary policy and fiscal expansions have a magnified effect
on the interest rate.
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Competitive devaluation of a fixed exchange rate generates a trade surplus,
raises national income, and lowers the interest rate but there are negative
side effects. First of all, devaluation for the home country is revaluation for
the foreign country with exactly the opposite effects, and policy retaliation can
be expected.

Devaluation shifts the BP in Figure 13.14 to the right. The economy remains
in domestic equilibrium at point A but there is a BOP surplus. The BOP surplus
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increases the money supply sticking with the fixed exchange rate, leading to a
subsequent outward shift in the LM curve and moving the economy to a new
equilibrium at point B.

In the example with the exchange rate elasticity of the BGS equal to one, a
10% competitive depreciation generates a 10% increase in the BGS. The 10%
devaluation raises the BGS from −$400 to −$360 billion. The money supply
increases from $1.3 to $1.34 trillion given the money market equilibrium
condition MS = 1.3 + .13Y − 26r. At the resulting point B, national income Y
increases from $10 to $10.15 trillion and the interest rate s falls from 5% to
4.9% along the IS curve.

The foreign country has a revaluation with exactly the opposite effects: a
trade deficit, decreased money supply, lower national income, and a higher
interest rate. Countries can become entangled in competitive devaluations and
retaliations. If one country devalues and the other retaliates with a devaluation
of its own, there is no change in the fixed exchange rate. Ultimately there is
no effect except to create confusion that discourages international trade and
investment. There are negative long term consequences if traders and investors
pay more attention to government policy makers than market fundamentals.
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A competitive devaluation shifts the BP curve out creating a trade surplus at point A.
Foreign exchange reserves and the money supply increase, shifting the LM curve out to
point B. The competitive devaluation stimulates output and lowers the interest rate but has
the opposite effects on the foreign country.
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Small open economies with fixed exchange rates may enjoy apparent success
with competitive devaluations but market adjustments are disruptive, there is no
prospect for continued success, and foreign retaliation can be expected.

Inflation typically occurs alongside devaluation. The increased output and
lower real interest rate in Figure 13.14 assume there is no inflation. Price
levels rise following competitive devaluation and inflation lessens its positive
effects.

Competitive devaluation of a fixed exchange rate, holding the price level
constant, increases output, investment, the money supply, and the trade
balance. The effects are exactly the opposite in partner countries, however,
and associated inflation lessens the positive effects.

������� 	
�	� The Exchange Rate in Korea

Korea is an open economy that has developed rapidly over recent decades.
This chart illustrates the history of its exchange rate e, balance of trade BOT,
and GDP. The trade balance is in 1995 $billions and GDP in $10 billions
for visual comparison, and the exchange rate is trade weighted. In the late
1970s, the won appreciated (a falling e) and the BOT fell. When the won
depreciated in 1979 the BOT increased until 1986. The won then appre-
ciated sharply and the BOT soon fell. In 1996 the won sharply depreciated
with the Asian crisis and the BOT began a steady climb. This chart suggests
the exchange rate has an effect of the BOT but through all of this, GDP
rose fairly steadily with a blip during the Asian crisis. A complete model
and statistical analysis are required to reach a conclusion but the exchange rate
does not appear to have had an influence on GDP in Korea. The effects
of devaluation or depreciation on GDP in Figure 13.14 are apparently small
in Korea.
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������� 	
�	� Exchange Rate Risk and Asian Exports

Depreciation should affect trade and raise export revenue, but the risk asso-
ciated with increased exchange rate volatility can discourage trade. WenShwo
Fang, YiHao Li, and Henry Thompson (2005) find evidence of negative risk
effects in 3 of 8 Asian countries using monthly data during the years 1979–
2002. The currencies all depreciated on average, from 1% to 5% on a yearly
basis. Risk measured as the standard deviation of the monthly percentage changes
ranges from 2% to 7%. The chart below shows that the small yearly effects of
depreciation on export revenue in Singapore, Taiwan, and Japan were outweighed
by large risk effects. The units are percent effect on export revenue per year.
The Philippines, Thailand, and Indonesia gained about 2% export revenue per
year due to depreciation. Risk had no impact in Malaysia, the Philippines,
Thailand, and Indonesia in spite of their higher risk levels. Singapore and
Taiwan had the lowest risk but the highest risk effects, almost 8% per year in
Singapore. Traders who are not used to exchange volatility are apparently the
most vulnerable to its effects. When present, risk effects dominate the positive
effect of depreciation. In Korea, risk had a positive effect on export revenue.
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C1. Suppose investment I = 2, government spending G = 1, absorption A = 11,
export revenue X = 6, and national income Y = 15. Find consumption spending
C, import spending M, and the BGS. Find the real exchange rate if the home
price level P = 1.1 and foreign P* = 1.5.
C2. Derive the open economy IS equation σY = A − C + BGS from the national
income equation.
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C3. Show and explain the effect on the BP curve of
(a) an increase in foreign income Y*

(b) an increase in the foreign interest rate r*

(c) a revaluation of the domestic currency.
C4. Show and explain the effects of a decrease in the money supply in the
open ISLMBP economy with
(a) a flexible exchange rate
(b) a fixed exchange rate.

������� 	
��! Dollar Depreciation and US Tourism

The weak US dollar during the 2000s has made travel to the US a bargain but
foreign tourists are not taking advantage (Barbara De Lollis, USA TODAY,
31 March 2005). “We should be doing better than we are, based on the sale
that the US is having,” says Roger Dow, CEO of the Travel Industry Association.
The US share of international travelers declined from 8% in 1994 to 6% in
2004 but with a worldwide increase of 37%. There is increasing competition
from new destinations such as Dubai, Budapest, and China. US foreign policy
makes the US “less cool” for younger travelers says Cari Eggspuehler of Business
for Diplomatic Action, and tight security discourages travelers. “As a country, we
simply have not been out there promoting the US like Australia, New Zealand,
and even Jamaica and Aruba,” says James Rasulo, President of Disney’s Parks
and Resorts. The bottom line is that the demand for US tourism is declining,
outpacing the effect of the falling price due to depreciation. Such declining
demand for exports shifts the BP curve in Figure 13.14 to the left.

�� ���&�����7��4���8�4��!������7�������������&��,

The ISLMBP model assumes the price level does not change but inflation is often
the direct result of expansionary policy. Inflation is an increase in the price level
P. In the open economy, inflation lowers the real money supply MS/P and shifts
the LM curve to the left. Inflation also depreciates the real exchange rate, raising
the price of exports relative to imports. Inflation raises the nominal interest rate
and discourages international investment. The present section examines the effects
of inflation on the macro economy in a model of aggregate supply and demand.
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On the monetary side of the economy, the real money supply MS/P equals
demand for cash balances L(Y, r). The nominal money supply MS is deflated by
the price level P to find the real money supply. If P rises with MS constant, the
real money supply decreases and currency loses its power to purchase products.

�� �	������	 ������!���	"��#��� ��	��������$����� �
*

(13)Chap13.p65 2/17/06, 4:07 PM465



INTERNATIONAL ECONOMICS - Global Markets and Competition (2nd Edition)
© World Scientific Publishing Co. Pte. Ltd.
http://www.worldscibooks.com/economics/5839.html

�

 ���������� ���	����	�
����������	�
���

The monetary model of the exchange rate is based on this money market
equilibrium. Purchasing power parity P = eP* holds with free trade and the same
prices for nontraded products across countries, making the exchange rate the ratio
of price levels e = P/P*. Money market equilibrium holds at home and in the
foreign country, MS

*/P* = L*(Y*, r*). Solving for the price levels, P = MS/L and
P* = MS

*/L*, making the exchange rate a ratio of money supplies and demands

e = MSL*/MS
*L .

Money demands L and L* depend on incomes and interest rates, making the
exchange rate a function of relative home variables

e = e(MS/
+
MS

*, Y/
−
Y*, 

 
r/

+
r*).

An increase in the supply of home money MS relative to MS
* depreciates the

exchange rate, one of the most accepted principles in international economics.
The effects of changes in Y and r, however, differ in this monetary model from
the ISLMBP model.

In the ISLMBP model, an increase in Y raises import spending, leading to a
BOP deficit and depreciation with a floating exchange rate. In the monetary
model, an increase in Y raises the demand for cash and appreciates the currency.
The two theories are both correct but they focus on different aspects of the
economy and hold other things constant.

A complete macro model includes the influences of income on both import
spending and money demand, and the net effect on the exchange rate depends
on which is stronger. Empirical tests can determine which effect holds under
which circumstances. Generally rising income and appreciation go together as
in the monetary model of the exchange rate.

Another difference is the effect of a change in the interest rate r. In the
ISLMBP model an increase in r raises the capital account, increases demand for
home currency by foreign investors, and appreciates the currency. In the monetary
model, an increase in r lowers the demand for domestic cash and depreciates
the currency. The monetary model disregards international investment, and the
ISLMBP model disregards domestic liquidity demand. The complete macro
model allows both effects, and the stronger effect dominates.

In practice, the interest rate effects are weak or offsetting, and the interest
rate has little effect on the exchange rate. Empirical evidence is difficult to
accumulate for a number of reasons. The real interest rate r is not observed
directly since it depends on expected inflation. Exchange rate reaction to real
interest rates may not be immediate, making it difficult to uncover in the data.
Also, both interest and exchange rates are continually adjusting to exogenous
changes in the economy.

An increase in the relative domestic money supply depreciates the currency.
The effects on income and the interest rate depend on the strengths of
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domestic liquidity demand versus international trade and investment. Higher
income and appreciation go together over long time periods. The connection
between interest and exchange rates is weak.

������� 	
��	 Long Term US/UK PPP

PPP has been tested numerous times using different techniques and data. PPP
would hold if all goods were freely traded, countries produced and consumed
similar products, and exchange rates were free. William Crowder (1996) presents
evidence that a long run equilibrium relationship holds between US dollars and
UK pounds from 1900 to 1991 and a weaker relationship holds between Canadian
and US dollars. In the long run, P and eP* tend to move together. The strict
proposition that P = eP* does not hold due to variations in measuring price
indices, nontraded goods, and managed exchange rates. The presence of the
long run relationship, however, reflects the presence of PPP.
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The aggregate supply and demand ASAD model introduces the price level and
inflation to the ISLMBP model. The aggregate demand curve shows combinations
of the price level P and income Y where there is ISLM equilibrium.
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The AD curve slopes down since a falling P raises the real money supply MS/P increasing
income Y in the ISLM model. Moving down the AD curve with a lower P, r rises in the
ISLM model and w falls in the production function. Contractionary policy shifts the AD
curve left, lowering output at the present price level.
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A decrease in the price level P raises the real money supply MS/P and
shifts the LM curve to the right. A fall in the price level from P = 1 to 0.91
shifts the LM curve exactly as in Figure 13.8 with the real interest rate falling
from 5% to 4.75% and Y rising from 10 to 10.5 along the IS curve.

The aggregate demand curve AD in Figure 13.15 shows the incomes Y that
go with price levels P and the shifting LM curve. Along the AD curve there is
ISLM equilibrium. The linear AD function in Figure 13.14 is P = 2.8 − .18Y
from the example. Moving up the AD curve, the LM curves shifts left, the real
interest rate r increases, and the wage w falls along the production function.
Expansionary fiscal and monetary policies shift the AD curve right, increasing
output in the ISLM model.

The upward sloping aggregate supply curve in Figure 13.16 relies on price
misperceptions among firms and workers. Multiply the price level P by real
output Y to find nominal output YN = PY . An increase in P raises YN and the
nominal revenue of firms. When P increases, firms do not notice associated
cost increases and raise output perceiving an opportunity for profit. Given slack
in the input markets, Y increases. Such an increase would be temporary but that
is how higher P leads to a higher Y along the AS curve. The plotted AS curve
P = .1Y assumes a 1% increase in P results in a 1% increase in Y.
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The aggregate supply and demand ASAD model determines the price level P and national
income Y. The AD curve captures the money and product markets in the ISLM model. The
AS curve slopes upward if firms, workers, and investors misread changing prices of output
and inputs. Approaching full employment, the AS curve becomes vertical.

AS

AD

P
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There is also misperception of earning potential by workers and investors.
Firms wanting to increase output offer higher wages, encouraging an increase in
the quantity of labor supplied. Workers notice the higher wage but do not
realize the price level is increasing and the real wage w/P is constant. Workers
are tricked into working by the higher nominal wage. Similarly, investors are
tricked into supplying too much capital.

The ASAD economy has an equilibrium at the intersection of the AS and
AD curves, in the example at P = 1 and Y = 10. If the economy is near full
employment, there is no slack in the input markets and the AS curve is vertical.
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The price level affects the balance of trade through the price adjusted exchange
rate ep = eP*/P. The BOP function is then

BOP = B( 
+

ep,  
−
Y ) = 0

with a positive effect for the price adjusted exchange rate ep = eP*/P and
a negative effect for Y. A higher price level P raises the relative price of
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The FF curve shows combinations of P and Y where BOP = 0. A higher P is offset by
a lower Y to keep BOP = 0. The open economy P and Y are determined where the AS,
AD, and FF curves intersect.
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home products lowering BOP. A higher Y raises import spending M and lowers
BOP.

The FF curve in Figure 13.17 shows combinations of P and Y with external
balance where BOP = 0. It has negative slope since an increase in P lowers the
BOP and requires a reduction in Y to return to external balance at BOP = 0.

With a constant marginal propensity to import, the additional import spending
per dollar of income, the average propensity to import M/Y is constant. In the
example, M/Y = 0.14. If e = P* = 1 the FF curve is then BOP = 1.4/P −
.14Y = 0. Figure 13.17 shows the internal and external equilibrium where the
AS, AD, and FF curves intersect in the ASADFF model.

Expansionary fiscal or monetary policies shift the AD curve to the right as
in Figure 13.18, raising output and the price level and causing a BOP deficit in
the move from point A to B. The 10% increase in Y and 10% inflation in the
example could be the result of either an increase in the money supply MS or an
increase in government spending G. The BOP deficit at point B requires
adjustment either through depreciation with a flexible exchange rate or a decrease
in the money supply with a fixed exchange rate.
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Expansionary monetary or fiscal policies shift the AD curve right, moving the economy
from point A to B and raising the price level P. Output Y increases except near full
employment with a vertical AS curve. With a flexible exchange rate, the currency
depreciates due to the BOP deficit and the FF curve shifts out to point B. With a fixed
exchange rate, the nominal money supply MS decreases and the AD curve shifts back to
point A.
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With a flexible exchange rate, depreciation shifts the FF curve in Figure 13.18
out to point B. Expansionary fiscal policy raises the real interest rate r along
the LM curve and the price level P along the AS curve. With inflation π, the
Fisher equation r = i − π implies the nominal interest rate i increases more than
the real interest rate r. Expansionary monetary policy lowers the real interest
rate r and the nominal interest rate i could increase but by less than inflation π.

With a fixed exchange rate, the BOP deficit at point B leads to a decrease in
the money supply and a return toward the original macro equilibrium at point A.
With expansionary monetary policy, the economy returns all the way to point A
and there is no effect on Y or P exactly as in the ISLM model in Figure 13.12.
Expansionary fiscal policy leads to a higher P shifting the FF curve right and
raising Y and r, consistent with the ISLM model in Figure 13.13. The increase
in Y is less than with expansionary monetary policy since government spending
crowds out investment. Also, the increase in r is larger than with a flexible
exchange rate.

Expansionary policy leads to inflation and a balance of payment deficit.
With a flexible exchange rate, there is depreciation and higher output. With
a fixed exchange rate, the external deficit reduces the money supply and
there is no increase in output.
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Table 13.1 summarizes the macro effects of monetary and fiscal policy. The
positive output effects assume the aggregate supply curve slopes upward. Near
full employment, the Y effects are all close to zero.

There are sound reasons governments should shy away from fiscal and
monetary policy to manage the macro economy:

• Nominal interest rates are sensitive to fiscal policy and changes disrupt
investment and growth

• Inflation uncertainty disrupts commerce
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Monetary expansion e Y r π i
Floating e ↑ ↑* ↓ ↑ ↓ (or ↑ but less than π)
Fixed e 0 0 0 0 0

Fiscal expansion
Floating e ↑ ↑* ↑ ↑ ↑ (more than r ↑)
Fixed e 0 ↑* ↑** ↑ ↑ (more than r ↑)
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*Close to zero near full employment
**Larger than with floating e
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• Agents become preoccupied with government policy instead of economic
conditions

• Policies with positive effects in one country have opposite effects on partner
countries

• Positive impacts rely on slack in input markets and price misperceptions
• Near full employment output cannot increase

For many reasons, sound economic advice is to avoid active macroeconomic
policy. The economy cannot be effectively “managed” by fiscal and monetary
policy. Government spending projects should have to pass a benefit/cost
test. Taxes should be set according to objective goals of income redistribution.
Monetary policy should target zero inflation.
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D1. Explain how an increase in the foreign money supply affects the exchange
rate in the monetary model.
D2. Show the effects of expansionary policy on output and the price level in a
closed economy with full employment.
D3. Show what happens in the ASADFF economy with a competitive
devaluation.
D4. Show the effects of money supply contraction on output, the price level,
and interest rates when with a floating exchange rate. Contrast these adjustments
with a fixed exchange rate.

����&�����

Macro policy is ineffective in influencing international trade, investment, and
exchange rates. Similar to trade policy, macro policy is designed for the special
interests influencing the political process and the policy makers themselves
want to perpetuate their position. Governments can play a positive role by
defining and enforcing property rights, redistributing income in a transparent
political process, and supplying money with no inflation. The basic lesson of
international economics is that competitive international markets are efficient
and should be allowed to operate free of obtrusive government policy.
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Absorption ISLMBP open economy
Appreciation Liquidity demand
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ASAD closed economy Monetary policy
ASADFF open economy Monetary model of the exchange rate
BOP function National income
Crowding out Neoclassical macro production function
Depreciation Overlapping generations model of saving
Devaluation Perpetuity bond
Economic growth Political business cycle
Fiscal policy Real exchange rate
Fixed exchange rates Ricardian equivalence
Floating exchange rates Saving rate
Inflation Sterilization
Investment function Twin deficits
ISLM closed economy
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• The microeconomic foundations of macroeconomics are the neoclassical
aggregate production function and optimal saving in the overlapping
generations model.

• The ISLM model includes the investment-saving IS product market and the
liquidity-money LM market, and determines the interest rate and output
consistent with the product and money markets. Holding the price level
constant, the ISLM model shows the effects of fiscal and monetary policies.

• The open economy ISLMBP model adds the balance of payments and allows
adjustment in the floating exchange rate or money supply with a fixed
exchange rate. The effects of monetary and fiscal policies differ in an open
economy compared to the closed ISLM economy.

• The monetary model of the exchange rate focuses on money markets across
countries and the effects on the exchange rate through money demand and
supply. The aggregate supply and demand ASADFF model includes the
effects of inflation and shows that positive policy effects are dampened by
inflation.
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1. Similar to Figure 13.1, diagram the production
function y = 10k.4 with k = $1000. Indicate
income per capita y and the wage w when r =
6.3% = .063 and sketch the production function.

2. In the economy of Problem #1, suppose the
growth rate of labor is 1% and the saving rate

is σ is 20%. What information is required to
determine whether the economy is growing
along its production function?

3. The economy of Problem #1 grows until the
capital labor ratio k is constant at the steady
state k* = 2188. Find the steady state income
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11. Explain the labor and capital market effects of
an increase in taxes T. Show the adjustment in
the ISLM model along the production function
and the IS curve.

12. Show and explain the effects of an increase in
taxes in an open ISLMBP economy with
(a) a flexible exchange rate
(b) a fixed exchange rate

13. Show and explain the effects of a decrease in
the money supply in an open ISLMBP economy
with
(a) a flexible exchange rate
(b) a fixed exchange rate

14. Show how an increase in foreign income
Y * affects output and the price level in the
ASADFF model. What happens to real and
nominal interest rates?

15. Contrast the effects of a decrease in the money
supply on output in the ISLMBP and ASADFF
models.

16. Show the effects of expansionary policy on
output and the price level in an open economy
when there is full employment.

17. Explain the adjustment due to a sharp de-
preciation of the flexible exchange rate in the
ASADFF model.

18. Explain why depreciation and inflation occur
together in the ASADFF economy.
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per capita y*. Given the steady state interest rate
r* = 4% = .04, find w*.

4. Explain the labor and capital market changes in
Problem #3. Use changes in supply and demand
to illustrate what happens in the two markets
as the economy grows.

5. Explain the changes in y, w, and r due to:
(a) a decrease in the saving rate
(b) improved technology
(c) foreign investment
(d) increased immigration

6. In the overlapping generations OLG model,
suppose the wage in youth is $50,000 and the
interest rate is 10%. Diagram the intertemporal
budget line and find consumption in retirement
if $40,000 is consumed in youth.

7. If the interest rate in Problem #6 falls from 10%
to 5%, explain what will happen to the saving
rate and consumption in both periods.

8. Find the level of saving that would equate con-
sumption in youth and retirement in Problem #5
when r = 10%.

9. Explain what happens in the capital and labor
markets when the interest rate rises and the
economy moves up along its IS curve.

10. Suppose there is a decrease in the money supply
Ms in the ISLM model. Explain the underlying
adjustments in the capital and labor markets.
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