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S ince the end of World War II the U.S. share of
world income has fallen, while U.S. trade with

the rest of the world has increased. Many believe
that these two trends are not coincidental. U.S.
firms that once dominated automobile, steel, and
consumer electronics industries face stiff competi-
tion from Japan and increasing competition from
South Korea and other industrializing countries.

In response to the changing pattern of world
trade, the automobile, steel, semiconductor, and
other industries have requested and received
increased trade protection in the form of voluntary
export restraints, countervailing duties, and anti-
dumping lawsuits. The trend toward trade liberaliza-
tion, beginning with the Generalized Agreement
on Tariffs and Trade (GATT) in 1947, appears to be
changing as the United States and other countries
escalate their use of protection to limit imports—
especially imports from developing countries.

The perception that liberalized trade con-
tributes to unemployment has been a primary
cause of the rise in protection. Indeed, much of
the debate surrounding the North American Free
Trade Agreement (NAFTA) has focused on the
question of whether free trade with Mexico will
take jobs away from the United States.

Does free trade cause unemployment, or
does it enhance economic growth? In this article,
we examine the case for free trade in theory and
in the light of recent experience. Fortunately, there
is now a good deal of data on trade and protec-
tion from numerous countries to use in assessing
the role of trade in economic performance. Despite
some theoretical exceptions to arguments for free
trade, the data suggest that free trade has worked
best in practice.

Comparative advantage and
international trade

The most fundamental argument for interna-
tional trade is that it enables a country to expand
the quantity of goods and services it consumes.
Through imports, a country can acquire goods
and services that it either cannot produce at home
or can produce at home only at a cost that is
greater than the cost of obtaining them indirectly
by exchanging them for the exports it produces.
In other words, through trade, a country can obtain
goods and services with greater efficiency by
specializing in those activities in which the country
has a comparative advantage. For example, the
United States can spend its unique talents in
developing computing and communications tech-
nology while Japan devotes its efforts to consumer
electronics. If Japan did not perform these tasks,
the United States would have to shift resources
from other activities into the production of cam-
corders, flat-panel displays, TV sets, and other
items that the United States currently imports.

David Ricardo developed the principle of
comparative advantage in 1817. It says that every
country, no matter how inefficient in its overall
production structure, can always profitably export

The Theory and Practice of Free Trade

Gerald P. O’Driscoll, Jr. offered extremely helpful com-
ments as the reviewer for this article. We also benefited from
the discussions and comments of William C. Gruben. All
remaining errors are solely our responsibility.
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some goods to pay for its most desired imports.
A country’s wages reflect its general productivity
level and its overall standard of living, but they
do not determine its competitiveness or which
goods it ultimately exports. Countries with high
overall productivity will have high wages, and
countries with low overall productivity will have
low wages.

What matters for trade is that within coun-
tries different industries are more productive than
others. It is unavoidable that each country has
industries with both higher than average and
lower than average productivities. Because a
country’s high-productivity industries need only
pay that country’s competitive market wage, these
industries will have lower relative costs and will be
able to compete in world markets. This principle
is the basis for trade. For example, the United
States has higher wages than Mexico, but this
difference does not prevent the United States from
selling products to Mexico. On the contrary, U.S.
industries with higher than average productivities,

such as the computer industry, can export sub-
stantial amounts to Mexico at a lower cost than
Mexico can produce them. Likewise, Mexico will
export goods and services from its industries with
higher than average productivities because these
industries will have a cost advantage in the United
States. (See the box entitled, “A Simple Example
of Comparative Advantage.”)

Although we usually think of the benefits of
international trade as limited to the exchange of
goods and services, perhaps the greatest benefit
of international commerce results from the trans-
mission of ideas. Throughout history, international
trade has served as the principal means by which
new goods (such as the potato), services (such as
the music of the Beatles), and processes (such as
Japanese just-in-time manufacturing) have spread
around the globe. Even rediscoveries of lost civili-
zations have led to new ideas about furniture,
decoration, and art. Our alphabet was devised to
keep international trading records on Phoenician
ships without using highly trained scribes.

The concept of comparative advantage
between countries is analogous to exchange
between individuals. Suppose a lawyer can
write five briefs or type two pages of text in an
hour, while a secretary can write one brief or
type two pages of text in an hour. Is there
room for trade between the lawyer and the
secretary?

Although the lawyer can write more briefs
and type just as fast as the secretary, it is
worthwhile for the lawyer to specialize in
writing briefs and the secretary to do the
typing. Trade between the secretary and law-
yer leads to higher output.

Suppose that the lawyer and the secre-
tary do not trade and each spends half of an
eight-hour day typing and writing briefs. The
lawyer would write twenty (20 = 4 × 5) briefs
and type eight pages (8 = 4 × 2), while the

A Simple Example of Comparative Advantage

secretary would write four briefs (4 = 4 × 1)
and type eight pages (8 = 4 × 2). Combined
output for the lawyer and the secretary would
be twenty-four briefs and sixteen typed pages.

However, if the lawyer and secretary
traded services, and the lawyer specialized
in writing briefs and the secretary specialized
in typing, their combined output would be forty
briefs (40 = 8 × 5) and sixteen typed pages
(16 = 8 × 2), which is clearly an increase in
overall production. The lawyer has a com-
parative advantage in writing briefs, and the
secretary has a comparative advantage in
typing. The same basic principle applies to
exchange between countries. Countries gain
from trade because they obtain goods and
services more cheaply by specializing in ac-
tivities in which they have a comparative
advantage.
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The effects of protection

Perhaps one of the best natural tests of
whether free trade works can be found in the
experience of developing countries. In the 1950s
and 1960s, many developing countries adopted
the import substitution industrialization policy
expounded by Raúl Prebisch. The idea, also
known as the dependency theory, was that if poor
countries wanted to develop, they would have to
start producing manufactured goods rather than
continue to rely on imports of these goods from
developed countries in exchange for exports of
primary products. The fear was that as income
rose, the demand for manufactured products
would increase relative to primary products, and

this change would lead to a lower relative price
for primary products in international markets. In
other words, if the poor countries were ever to
become rich, they would have to substitute their
own domestically produced manufactured goods
for manufactured imports. This policy was imple-
mented by imposing high trade barriers on
imports from developed countries.

After thirty years, however, the evidence
clearly points to the failure of highly protected
import substitution trade regimes and the success
of outward-oriented open trade regimes. Figure 1
plots the growth experience of developing coun-
tries against their level of protection as measured
by the country’s real exchange rate distortion.
The real exchange rate distortion is a practical
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measure of the degree of protection.1 As the figure
shows, countries that have pursued highly protec-
tionist policies, such as Tanzania, Nigeria, and
Ghana, grew much more slowly than the relatively
open economies of Southeast Asia, such as Hong
Kong, South Korea, and Singapore.2

The basic problem with the import substitu-
tion strategy is that it assumes development can
only occur through manufacturing and that it is
only possible to develop manufacturing by pro-
tecting it. To be successful, however, countries
have not had to rely solely on manufactured goods
production. Regardless of the economic sector—
manufacturing, agriculture, or mining—countries
have done best by exploiting their natural compara-
tive advantage. In fact, after moving toward a
more liberalized trading environment, most
countries increase productivity and growth in
agriculture as well as manufacturing.

In twenty-nine episodes of trade liberaliza-
tion analyzed by Michaely, Papageorgiou, and
Choksi (1991), growth increased in both the manu-
facturing and agriculture sectors after liberalization
(Table 1). Moreover, growth in most agricultural
sectors increased not only after the liberalization
period but also during the process of liberaliza-
tion. In other words, for many countries, the
benefits of liberalization have been widespread

and immediate. Evidently, market economies are
sufficiently flexible in most countries to allow the
liberalized sectors to expand more quickly than
the once-protected sectors contract.

Another flaw in the import substitution
theory is the implicit assumption that international
competition does not matter to a thriving and
strong manufacturing sector. In countries with an
inward-looking import substitution policy, firms
have no incentive to innovate. The lack of compe-
tition leads to high-priced, poor-quality products
and retards economic growth. For example, in
1870 Argentina had a larger per capita income
level than Japan or Germany. But after more than
one hundred years of intense government inter-
vention and high protection, Argentina was at the
lower end of the world distribution of income.
Until the late 1980s, a 1968 Ford Falcon was one
of the finest, most luxurious cars available in
Buenos Aires.

The lesson is that outward-oriented policies
are a much stronger conduit for economic growth
and advancement than protectionist import sub-
stitution policies. In highly protected regimes,
resources are attracted to industries that do not
reflect the comparative advantage of the country.
Moreover, protected industries, because they lack
the incentive to innovate, produce high-cost,
inferior products.

Common misperceptions

Public understanding of international trade
issues is often hampered by an array of misper-
ceptions. In this section, we evaluate the logical
and empirical underpinnings of several common
arguments.
Exports are good, imports are bad. In discus-
sions of a country’s trade balance we often hear
terms that are filled with value judgements. For
example, a worsening trade balance implies that
imports are growing faster than exports, while an
improving trade balance implies that exports are
growing faster than imports. However, by itself, a
trade surplus or deficit is not inherently bad or
good. Over time, a U.S. trade deficit must be
followed by a U.S. trade surplus. If this were not
true, then it would imply that other countries are
willingly providing goods to the United States
without the expectation of repayment.

1 As measured by Dollar (1992). The real exchange rate
distortion is a measure of the degree to which a country’s
tradable goods prices are distorted by domestic trade
policies. The greater the amount of domestic protection is,
the larger the real exchange rate distortion. Other measures
of protection, such as the effective rate of protection and its
black market exchange rate premium, also show a strong
negative correlation with economic growth. See Gould and
Ruffin (1993) for a detailed empirical examination of the
relationship between growth and trade regime.

2 Although Southeast Asian economies are relatively open to
trade, this does not imply a lack of government intervention.
Government protection of import-competing industries in
these economies is often undone by government support of
export industries. In other words, resources that would be
attracted away from export sectors to the import-competing
sectors because of protection are kept in the export sectors
because of export subsidies. Consequently, the resource
misallocation and the price distortion between exports and
imports is relatively low.
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When looking at trade balances this way it
is easy to see that the cost of imports are exports.
When a country exports something, it gives up
the products of its resources; when a country
imports something, it adds to the quantity of goods
it can consume. What a country can consume at
home equals what it produces plus its imports
minus its exports. Thus, from the standpoint what
a country can consume, imports are good. The
proper concept is what economists call the terms
of trade, the quantity of imports a country receives
in exchange for a given quantity of its exports.
The larger the terms of trade, the better. This
basic truth was discovered many years ago by
David Hume, Adam Smith, and David Ricardo as
they developed a rationale to counter the doctrine
of mercantilism.

Mercantilists were a group of business
writers in the seventeenth and eighteenth centuries
who argued that a nation was like a business.
This analogy, however, suffers from the fallacy of
composition: what is true for a part need not be
true of the whole. The mercantalists mistakenly
argued that it was better to sell more to foreigners
than to buy from them. In this way, it was claimed,
a country with a “favorable trade balance” would
benefit the most from international trade. This
language is still with us today, reminding us of a
quotation from John Maynard Keynes (1936, 383):

[T]he ideas of economists..., both when they
are right and when they are wrong, are more
powerful than is commonly understood.
Indeed the world is ruled by little else. Prac-
tical men, who believe themselves to be
quite exempt from any intellectual influ-
ences, are usually the slaves of some defunct
economist.

We often are guilty of a good deal of Orwel-
lian doublethink when it comes to exports and
imports. When trading with a friendly nation, like
Japan, it is considered bad to export less to them
than we import. But when we consider trade with
an enemy, such as the former Soviet Union at the
height of the Cold War or Saddam Hussein’s Iraq,
it is considered treason export anything at all to
them. For some reason, in times of war or tension,
we can see through the flows of money and focus
on the flows of goods. Just think of imports of
food into starving Somalia. Are the Somalians
worse off ? Obviously not. A trade “deficit” is per-
haps best thought of as a surplus: the value of
goods coming into a country exceeds the value
of goods leaving the country.
Trade and economic powerhouses. Another
reason some observers consider trade deficits bad
stems from the notion that a country with a huge
trade surplus is an economic powerhouse. Some

Table 1
Summary of Manufacturing and Agricultural Performance
Before, During, and After Liberalization
(Real Annual Percentage Rate of Growth)

PtL T T + 1 T + 2 T + 3

Manufacturing 6.7 5.3 6.9 6.9 8.0

Agriculture 2.8 2.9 5.5 2.8 3.9

PtL, average of three years up to liberalization
T Year of liberalization
T + 1 One year after liberalization
T + 2 Two years after liberalization
T + 3 Three years after liberalization

SOURCE: Michaely, Papageorgiou, and Choksi (1991).
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people consider the country with the biggest
surplus to be the most competitive and efficient
nation on earth. Japan is one such candidate. This
concept is flawed because trade deficits or surpluses
today are the consequence of a country’s current
and historical position in the international flow
of capital. International lending and borrowing
allow countries to buy now and pay later, just as
domestic lending and borrowing allow individuals
to buy now and pay later. What must be true is
that the imports of goods and services now must
be paid for by the exports of goods and services
later. There is no free lunch.

For example, in 1992 the United States had a
merchandise trade deficit of $96 billion and net
unilateral (mostly government) transfers to foreigners
of $31 billion. To finance this outflow of $127
billion, the United States received about $10 billion
in net investment income from foreigners, had a
$55 billion surplus in service transactions (travel,
license fees, insurance, and so forth), and borrowed
approximately $62 billion. The reason the United
States has a trade deficit is because it earns large
amounts from direct investments abroad, has a
comparative advantage in selling services, and is

considered by many foreigners to be a good place
to invest capital. The United States does not have
a trade deficit because it cannot compete in world
markets. (See the box entitled, “International
Capital Movements and the Balance of Trade.”)

Most recent discussion of the U.S. merchan-
dise trade deficit has focused on the United States’
billion-dollar bilateral trade deficit with Japan. To
a large degree, Japan has a trade surplus because
Japanese savings are relatively large compared with
investment opportunities in Japan. In the same
manner, the United States has a trade deficit because
its savings are relatively low compared with invest-
ment opportunities in the United States. Strong pros-
pects for growth and investment opportunities in
the United States can increase the U.S. trade deficit,
but this deficit is not impoverishing. Without inter-
national capital flows, U.S. rates of interest would
be much higher than they actually are. Indeed,
Americans who borrowed to build U.S. factories
and homeowners who refinanced their homes in
1992 and 1993 at low rates of interest were bene-
ficiaries of these international capital flows.
The level playing field. We often say we believe
in free trade, but we want trade to be “fair” because

International Capital Movements and the Balance of Trade

The balance of trade reflects how long a
country has been a borrower or lender. To
understand this concept, let us examine the
basic structure of a country’s balance of pay-
ments. Let X = Exports, M = Imports, T = net
gifts or unilateral transfers to foreigners, ∆B =
net new borrowing from abroad, B = net
indebtedness to the rest of the world, and r =
the rate of interest on foreign indebtedness. A
country’s balance of payments must be

X + ∆B = T + M + rB.

The left-hand side of the equation refers
to receipts from foreigners; the right-hand
side refers to payments to foreigners. These
must always balance. If ∆B > 0, a country is

borrowing; if B > 0, a country is a net debtor.
If ∆B < 0, a country is lending, and if B < 0, a
country is a net creditor. A country is consid-
ered to be a relatively young, or immature,
borrowing nation when its net indebtedness,
B, is small compared with its net new borrow-
ing, ∆B. In this case, imports will be greater
then exports (M > X ). A country is con-
sidered to be a relatively mature borrowing
nation when the interest it pays on foreign
indebtedness, rB, is larger than its net new
borrowing from abroad, ∆B. Here, exports are
greater than imports (X > M ). The opposite is
true for an immature or mature creditor coun-
try. As a consequence, trade surpluses or
deficits are simple reflections of the efficient
means of allocating the world’s capital.
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foreigners protect or subsidize some of their pro-
ducers. This argument is convincing at the political
level because it appeals to the sentiment in all of
us to deal with others as they deal with us, but it is
a red herring. One flaw is its reliance on the mis-
perception that we benefit from exports and lose
from imports. However, the core idea is the claim
that the benefits of free trade only accrue if free
trade is followed in other countries.

A country can still gain from free trade even
if free trade is not followed elsewhere. Although
protection in other countries can reduce a country’s
benefit from trade, a country will continue to gain
from trade because it can obtain certain goods on

cheaper terms by importing them rather than
producing them at home. It makes little difference
to the free trade country why it is getting the
goods on cheaper terms. If it is because another
country is subsidizing those exports, the free trade
country is simply being provided a gift. As Table 2
suggests, in practice, the countries of the world
that grow the fastest are precisely those that have
the most open markets, despite high protection
elsewhere in the world.
Foreign wages are too low. Perhaps the most
subtle argument against free trade is that it is
unfair to compete with countries paying wages
that are far below domestic standards. To a textile

Table 2
Protection and Per Capita GDP Growth, 1960–85

Countries with Effective Rates Countries with Effective Rates
of Protection Less than 40 Percent of Protection Greater than 40 Percent

Country Average Annual Growth Country Average Annual Growth
(1960–85) (1960–85)

Bangladesh .6 Algeria 2.6
Burma 2.6 Angola –1.7
Canada 2.4 Bolivia 1.3
Colombia 2.0 Burundi .6
Costa Rica 1.8 Cameroon 3.6
Hong Kong 5.5 Central Africa –.5
India .4 Congo 3.6
Italy 3.4 Egypt 4.9
Malaysia 3.7 Ghana –.8
Mexico 2.4 Honduras 1.3
Nepal 1.0 Ivory Coast 1.5
Pakistan 2.3 Liberia .02
Peru .9 Mauritania .1
Philippines 1.4 Niger .3
Portugal 4.0 Nigeria –.2
South Africa 1.6 Rwanda 1.3
Singapore 5.4 Sierra Leone .6
Spain 3.4 Somalia –.1
Sri Lanka 1.2 Sudan –.1
Syria 4.2 Tanzania 2.3
Thailand 3.5 Uganda .6
Uruguay .1 Zaire –.2
United States 1.8 Zambia –1.6

Average 2.4 Average .9

SOURCE OF PRIMARY DATA: Summers and Heston (1991).
De Long and Summers (1991).
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company in the United States, it may seem unfair
to lose business to a Mexican company that is far
less efficient. Should efficiency not be rewarded?

Efficiency is rewarded, but in a different
way. The U.S. comparative advantage lies in areas
in which our productivity advantages outstrip the
disadvantages of having higher wages. Import-
competing industries in the United States cannot
meet the pace set by our most productive indus-
tries. In 1992, the United States had a trade
surplus of nearly a $5 billion with Mexico, even
though Mexico had higher tariffs than the United
States, and the United States had wages that were
about seven times higher than Mexican wages. In
industries that manufacture and market machine
tools, electrical machinery, and high-tech business
equipment, Mexican workers have difficulty com-
peting with highly skilled U.S. workers.

Low wages are not the key to exporting; if
they were, countries with low wages like Bangla-
desh and Haiti would be great exporting nations.
The truth is exactly the opposite: Germany and
the United States are the world’s largest exporting
countries.
American goods create American jobs. Critics
of free trade often claim that protection of domestic
industries saves jobs. This rationale proceeds at
two levels. First, the economically sophisticated
argument holds that the benefits of free trade are
derived from theoretical models that assume the
economy has full employment. Because there is
unemployment in the economy, free trade is not
necessarily optimal because unemployment might
actually increase.

It is true that theoretical arguments for free
trade assume full employment and are taken from
a simplified version of reality, but these assump-
tions work well in practice. In fact, absence of free
trade may be more correlated to unemployment

than the presence of free trade. The most impor-
tant event in the history of U.S. protection was
the 1930 Smoot–Hawley bill, which substantially
raised tariff rates. The Smoot–Hawley tariff inspired
a trade war between the United States and Europe
that may have prolonged and deepened the Great
Depression of the 1930s (Meltzer 1976, 460).3

Arguments for free trade, however, should
not be based on jobs claims. Free trade is not
about the number of jobs, but about the types of
jobs and standards of living. U.S. experience shows
that unemployment changes substantially over
the course of business cycles but, over time, the
number of jobs roughly equals the size of the
working-age population. What matters in the long
run is the type of future jobs that are available. If
the goal of U.S. policy were to keep jobs, today
we would have thriving horse-drawn carriage and
blacksmith industries. By keeping the same jobs we
have always had we discourage the development
of new high-skill jobs that add to the stock of
knowledge and generate innovation and growth.

A second argument simply holds that imports
of textiles, consumer electronics, and automobiles
cost domestic textile workers, electronics workers,
and auto workers their good jobs and force them to
take bad jobs. In other words, imports supposedly
displace domestic workers. The slogan, “American
goods create American jobs,” has become a rally-
ing cry, but often such sentiments are rooted in
the fallacy of composition. What is true for the
part is not necessarily true for the whole. It is
certainly true that imports of textiles or cars can
destroy American textile or automobile jobs. But
it is not true that imports reduce the number of
jobs in a country. A big increase in imports will
inevitably cause an increase in exports or foreign
investment. In other words, if Americans suddenly
wanted more Japanese cars, eventually American
exports would have to increase to pay for these
goods. The jobs lost in one industry are replaced
by jobs gained in another industry.

In a capitalist society, progress entails what
Joseph Schumpeter called “creative destruction.”
Fundamentally, new job opportunities destroy old
job opportunities. The rise of manufacturing in the
twentieth century destroyed jobs in farming. Jobs
in the automobile and airline industries destroyed
jobs in the railroad industry.4 Imports are just
another way of producing goods. As old jobs

3 President Hoover signed the Smoot–Hawley Act despite a
petition from a rare consensus of 1,028 economists strongly
warning of the dire consequences of higher tariffs.

4 See Cox and Alm (1993) for a discussion of the U.S.
experience with creative destruction.
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disappear and new ones emerge, people and jobs
are eventually matched, but periods of unemploy-
ment are inevitable as the economy continually
adjusts to new ways of production and new goods.

Economic theory suggests that, for the
economy as a whole, more exports lead to more
imports, and vice versa, so that neither imports
nor exports should correlate with widespread
unemployment. Jobs lost and jobs gained roughly
balance. Table 3 sheds some light on the correla-
tion between unemployment rates and import
penetration (the ratio of imports to gross domestic
product) or export performance (the ratio of
exports to gross domestic product). Data are from
the twenty-three members of the Organization for

Economic Cooperation and Development (OECD)
for 1950–88.

The data suggest that there is no simple
causal link between unemployment and import
penetration or export performance. Correlations
of import penetration with the following year’s
unemployment rate vary substantially among
countries, from 0.814 in France to –0.809 in
Greece. There is no statistically significant correla-
tion for eight countries, and for nearly half the
countries for which there is a significant correla-
tion, the correlation is negative. Moreover, virtually
the same pattern of correlation holds for export
performance. There is no instance of a significant
positive or negative correlation of imports with

Table 3
The Correlation Between Future Unemployment Rates and
Current Import Penetration or Export Performance, 1950–88

Import Penetration Export Performance

Australia .252 .357*
Austria –.363* –.400*
Belgium .830* .810*
Canada .046 .111
Denmark –.240 –.142
Finland –.445* –.269
France .814* .829*
Germany .421* .406*
Greece –.809* –.721*
Iceland –.601* –.640*
Ireland –.029 –.155
Italy –.193 –.199
Japan .363* .467*
Luxembourg –.575* –.463*
Netherlands .295 .414*
Norway –.001 –.017
New Zealand .468* .467*
Portugal –.075 –.101
Spain .799* .780*
Sweden –.427* –.422*
Switzerland –.594* –.549*
United Kingdom .340* .537*
United States .390* .350*

*Correlation significant at 5-percent level or above.

SOURCE OF PRIMARY DATA: Organization for Economic Cooperation and Development and the
Centre for Economic Performance, 1950–88, Centre for Economic
Performance, the London School of Economics.
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the following year’s unemployment that is not
similar for exports.5 Exports and imports are more
related to each other than other macroeconomic
factors, as one would expect since, ultimately,
exports must pay for imports. In this case, as in
others, practice follows theory.
A country can gain from strategic trade
policy. New theories of international trade that
emphasize monopolistic competition and interna-
tional oligopolies have led some economists to
think that free trade may be out of date (Krugman
1986). The new theories of trade have emphasized
the importance of economies of scale, learning
curves, and innovation. These new theories are
incompatible with the assumption of perfect com-
petition that lies behind the classical argument for
free trade. Thus, in a real world environment, some
have argued, a country might be able to follow
an activist trade policy that promotes domestic
industries at the expense of foreign competitors.

Strategic trade policy is usually based on
one of two key ideas. The first is that a domestic
industry is part of a world industry that earns
monopoly profits. Subsidizing a domestic firm can
secure more of the world’s monopoly profits for a
country. The second is that a particular industry,
such as semiconductors, may confer spillover
benefits on other domestic industries by lowering
their costs and raising their rates of return. In this
latter case, subsidizing the industry generating the
spillover benefits may improve a country’s total
real income.

Proposals for the use of trade protection to
benefit the domestic economy at the possible
expenses of other countries have a long history.
For many years, trade theorists have recognized
the possibility that through a tariff a large country
may be able to raise revenue by, in effect, getting
smaller foreign countries to pay indirectly into the
national treasury. This rationale has been called
the optimum tariff argument.

The difficulties with all such trade policy
arguments are threefold. First, such policies assume
that foreign governments will not retaliate. Foreign
retaliation can reverse any potential gain antici-
pated from domestic protection. Second, as
discussed in more detail later, most arguments for
protection assume that tariffs and subsidies are
imposed by a benevolent dictator, rather than
political parties representing special interest
groups. Most trade policy decisions, however, are
not determined by what is in the best interests of
the whole country; usually they are the result of
political lobbying. Finally, strategic trade policy
conclusions are based on theoretical models, but
the implementation of the policy relies heavily
on empirical estimates of industry demand and
supply that can vary substantially over time. Given
these problems, it is unlikely that any government
could, even if it had the power to do so, imple-
ment the optimal policy (Grossman 1986).

The problems of industrial policy

Since the 1980s, it has become increasingly
popular to advocate industrial policy as a means
of promoting specific domestic industries and a
way to gain access to foreign markets. A common
belief is that the United States is becoming
deindustrialized as other nations grow at our
expense. Many fear that deindustrialization is the
result of supportive industrial policies of foreign
governments and lackadaisical U.S. policy. How-
ever, no country, not even Japan, has clearly
gained from industrial policy.

Many developed countries, including the
United States, have experienced a growing com-
parative advantage in high-technology industries
that caused a natural movement away from the
labor- and capital-intensive products that utilize
standardized technologies. Although this transi-
tion has led to a decline in manufacturing employ-
ment in the United States and other developed
countries, it has not meant the deindustrialization
of the United States per se. Among the OECD
countries, the U.S. share of manufacturing output
has increased slightly since the early 1970s. In
1990, the U.S. share of OECD manufacturing
production was 37 percent, slightly higher than
the U.S. share of total OECD population.6 The
relatively steady size of U.S. manufacturing pro-

5 This relationship also holds for the contemporaneous corre-
lation with unemployment and import penetration or export
performance.

6 Dollar and Wolff (1993).
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duction has been accompanied by expanded U.S.
trade. Increased trade has not come at the expense
of manufacturing.

Much has been made of the fact that from
1973 to 1992 U.S. hourly wages in manufacturing
dropped from $12.90 to $11.50 (both in 1992
dollars), while during the same period, imports as
a percent of GDP increased from less than 12 per-
cent to about 21 percent. Has trade led to a drop
in manufacturing wages? Looking only at hourly
wages can be misleading. Hourly wages do not
measure total hourly compensation. Since 1973,
employee benefits (including medical and pension
benefits) have increased substantially. Generally, a
dollar paid in wages is equivalent to a dollar paid
in employee benefits. Figure 2 plots real hourly
compensation for manufacturing workers against
trade as a share of gross domestic product (GDP)
over the past twenty years. Hourly compensation
includes wages, benefits, as well as employer
contributions toward Social Security. As the figure
shows, real manufacturing compensation has
continued to rise along with trade throughout the
1970s and 1980s. Although the real hourly compen-
sation of workers in some industries undoubtedly
has fallen, overall it has not declined.

While U.S. manufacturing production has
not fallen, is there any evidence to suggest that
industrial policy and targeted protection has
worked for other nations? We often hear the argu-
ment that Japan has done rather well during the
postwar era in protecting and promoting certain
industries. In particular, the Japanese Ministry of
International Trade and Industry (MITI) has often
been credited with consistently providing support
to industries that could not have been competitive
in world markets had they not been supported.
Moreover, the phenomenal success and strength
of the Japanese economy is often attributed to
MITI’s farsighted approach to industry support.

Has Japan been successful in promoting and
protecting its industries? Japanese real per capita
GDP growth has averaged a robust 6.1 percent a
year since 1950. During the same period, U.S. real
per capita growth averaged only 2.1 percent a
year. But most of Japan’s growth would probably
have occurred without MITI’s policies. First, over
the past four decades, Japanese savings as a per-
centage of GDP was three to four times greater
than that of the United States. This high level of

savings generated a cheap and plentiful pool of
funds for most of the growth differential between
Japan and the United States (Barro 1991). In addi-
tion, Japan has also had the unique advantage of
being able to catch up to the level of technology
of the United States. With its large pool of savings,
Japan has been able to invest in the latest tech-
nology without devoting the time required to
develop the new technology. The United States,
however, already possessing the newest technology
during the postwar period, grew at the slower
pace as the frontiers of technology were being
pushed forward.

Evidence now suggests that productivity
growth in Japan and the other major industrialized
nations is beginning to slow and converge with
that of the United States. While U.S. real per capita
income grew at a relative steady pace of 2.1 per-
cent per year from 1950 to 1989, Japanese per
capita income grew at a rapid 8.3 percent from
1950 to 1970, but slowed to 3.4 percent from 1970
to 1989. The same sort of convergence has occurred
in other developed nations during the postwar
era. However, despite relatively high growth rates
among developed countries, the U.S. per capita
income level continues to be the highest in the
world (Figure 3 ).

Figure 2
Real Manufacturing Compensation
and Trade as a Share of GDP

Hourly compensation
1982 = 100 Trade

SOURCE OF PRIMARY DATA: Bureau of Labor Statistics.

’90’88’86’84’82’80’78’76’74’72’70
85

87

89

91

93

95

97

99

101

103

10

12

14

16

18

20

22

24

Trade

Compensation



Federal Reserve Bank of Dallas12

Other developed nations are catching up to
the United States’ level of technological develop-
ment. Their gains reflect the international diffu-
sion of technology and accumulation of capital
after World War II. Future U.S. leadership in
technology, however, cannot benefit from U.S.
protection. Technological growth will ultimately
be determined by the skill level of U.S. workers.
Recent economic evidence suggests that education
and open markets are key elements to strength in
technological innovation and growth.7

Although the Japanese government has
promoted saving and investment though tax laws
and other measures, the benefits of MITI’s industrial
policies are questionable. MITI did successfully
funnel resources into the steel and semiconductor
industries and promoted internationally competi-
tive industries, but it is unlikely that the benefits
of such a policy were greater than the costs. As
Paul Krugman (1987) has pointed out, the relevant
question is whether this particular use of Japanese

resources generated a higher return for the nation
than would have been earned had the private
market allocated the funds. Although economists
have long recognized the theoretical possibility of
certain industries’ generating national rates of
return higher than private rates of return, in practice
few industries actually fit this criterion. Moreover,
even if some industries did fit the criterion,
governments are ill-equipped to identify them.

Some of Japan’s biggest success stories (TVs,
stereos, and VCRs) were not the industries most
heavily targeted by MITI. Moreover, as these
products have become even more standardized,
production has moved out of Japan to Korea and
other Southeast Asian countries. The inability of
governments to pick the winners is evidenced by
MITI’s actual or likely failures:

• MITI first wanted the Japanese automobile
industry to produce only trucks and later
wanted to limit the number of automobile
companies to a few giants, in particular,
attempting to keep Honda out of the car
business. Of course, market forces eventu-
ally led MITI to abandon these plans, but
the intervention generated costs that could
have been avoided. Had MITI been suc-
cessful, Japan would have paid an enor-
mous price for this policy.

• The Japanese heavily targeted an analog
version of high definition television (HDTV),
but it appears that digital HDTV—the
product of U.S. research and development
—will be the industry standard.

• MITI is now investing in cold fusion, a
procedure for creating nuclear power that
has been debunked by most of the scien-
tific establishment.

These examples and many others indicate
that even Japan has done a poor job of picking
the winning industries.

Similarly, the U.S. government’s commercial-
ization programs have produced only one clear
success—the National Aeronautics and Space
Administration’s program for launching communi-
cations satellites from 1963 to 1973 (Cohen and
Noll 1991). Government efforts to promote nuclear
power and synthetic fuels have wasted billions
(Cohen and Noll 1991).

Even if it were possible to recognize future
winning industries with high rates of return, is it

7 See Gould and Ruffin (1993) and Roubini and Sala-i-Martin
(1991).

Figure 3
Real Per Capita GDP in the G-7
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possible to subsidize them successfully? While most
economists recognize the possibility of industries
with technological spillovers and social benefits
higher than private rates of return, they also realize
that the political market that generates policies
does not always allocate funds in a way that maxi-
mizes their economic efficiency. Governments
rarely implement policies that maximize the country’s
well-being. Rather, governments maximize their
political support and, in doing so, implement
policies that benefit the most powerful and vocal
interest groups. Indeed, there is much evidence to
suggest that trade policy is primarily determined
by special interest groups.

The politics of protection

If free trade maximizes a country’s income
and allows its citizens to achieve greater average
welfare, why do we continually observe govern-
ments implementing policies that inhibit flows of
goods and services between nations? Although
government intervention is not necessarily incon-
sistent with the objective of maximizing national
income (for instance, in the optimal tariff case),
we rarely observe trade policies implemented to
meet this objective. Trade policy usually reflects
the lobbying efforts of special interest groups.

Economists increasingly are recognizing that
trade policies are usually not designed to improve
economic performance but, rather, aim to alter the
distribution of income.8 This consensus is based
on the observation that trade policy is an endoge-
nous outcome of the political process. In a demo-
cratic system in which politicians must achieve or
maintain political office, special interest lobbying
groups exert strong influence. Lobbying, either by
informing the government of the support for a
policy or by directly funding the election of a
particular party, can influence electoral success
and, hence, trade policies. Mindful of this, special
interest groups, whose economic welfare can
depend on the outcome of a particular trade
policy, have an incentive to lobby for legislative
outcome in their own favor.

Because almost every change in policy pro-
duces winners and losers, the political contest is
competitive. Pro-protection forces are predomi-
nantly industry-based coalitions of capital owners
and labor organized through industry associations

and labor unions. The losers from import protec-
tion are consumers who face higher prices and
the owners of factors of production employed in
exporting industries that face the possibility of
reduced access to foreign markets through retalia-
tion.9 Trade policy is the outcome of the political
contest between these opposing forces, which is
primarily determined by the lobbying expendi-
tures of the two groups.

The gainers from trade policy tend to be
highly concentrated in well-defined industry
interest groups, while the losers tend to be far a
more diffuse group of consumers. Consequently,
while the total cost of a particular trade policy
often exceeds the gains, the costs are widely
dispersed over a large group of consumers who
individually have little incentive to lobby against
the policy. For example, in 1984 the U.S. Federal
Trade Commission estimated that import quotas
and tariffs on sugar benefited U.S. sugar produc-
ers by $783 million, while costing U.S. consumers
$1.266 billion.10 While the losses far exceeded the
gains, the loss of $5 per average consumer was
hardly enough to motivate these individuals to
actively resist the policy. The political contest is
biased in favor of the pro-protection coalitions
because the benefits of trade policy are concen-
trated, while the costs are diffuse.

Because trade policy is typically used to alter
the distribution of income rather than to increase
national income, resources devoted to lobbying
are wasted. Moreover, as discussed by Magee,
Brock, and Young (1989) and Olson (1982), the
value of resources expended on these unproduc-
tive activities can approach the size of the transfer
itself. The reason is that lobbyists have an eco-
nomic incentive to expend resources as long as
potential benefits exceed their lobbying costs.

8 See Hillman (1989) and Quibria (1989) for surveys of this
literature.

9 See Gould and Woodbridge (1993) for a discussion of the
incentives of exporting industries to oppose import protec-
tion if there is a possibility that the policy will induce
retaliation by a trading partner.

10 See Tarr and Morkre (1984).
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Thus, lobbying costs can mushroom to the level
of potential benefits. Olson (1982) argues that
these costs have limited the economic growth of
nations. These findings are of concern to those
mindful of the economic costs of trade policy. The
resource costs in contesting trade policies may, in
fact, dwarf the costs of the protection itself.11

Conclusion

It is difficult to overestimate the advantages
a country derives from international trade. Every
person can enjoy the technological and geo-
graphical advantages that exist any other place in
the world. A villager in India may listen to local
broadcasts on a Sony radio running on batteries
produced in Korea. Americans and Europeans
enjoy their tea times and coffee breaks, using
Indian tea or South American coffee. A world
without international commerce would not be a
pleasant one.

The case for free trade can be made not only
in terms of basic economic principles, but also in
terms of the experience of countries that have
followed protectionist policies. Arguments for pro-
tection are contradicted by the evidence. High-
wage countries not only compete with low-wage
countries, they in fact dominate world trade. Trade
deficits or surpluses simply reflect consumption
and investment decisions over time: they are not
inherently bad or good. Moreover, there is no
evidence that imports cause systematic unemploy-
ment or that exports create systematic employment.
Both arguments are based on the fundamental
fallacy of composition that what is good or bad
for one is good or bad for all. Highly protected
economies tend to grow slower than open econo-
mies, and industrial policies designed to promote
particular industries usually backfire. Protectionist
policies feed interest groups rather than fuel
economic growth.

11 See Hillman (1989) for a review of the literature on the costs
of rent-seeking.
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O nce the generally accepted framework within
which to discuss macroeconomic policy and

the centerpiece of every intermediate macro text-
book, IS–LM analysis has become a source of
controversy within the economics profession.
Critics point to its ad hoc behavioral assumptions
—especially its neglect of expectations—as reasons
for abandoning the IS–LM framework altogether
(King 1993). Simple real-business-cycle models,
such as that popularized by Barro (1990), are seen
as better approximations to reality. On the other
hand, supporters of the IS–LM analysis stress the
importance of working within a framework that
does not impose continuous market clearing a
priori (Tobin 1993).

This article shows how forward-looking
expectations can be incorporated into IS–LM
analysis. Thus, the article provides a compromise
alternative to existing models for those who are
uncomfortable with the myopia of traditional
Keynesian analysis but hesitate to impose the
continuous market clearing of real-business-cycle
theory. Of course, not everyone believes that
forward-looking behavior is realistic. For such
people, this article offers insight into which of the
traditional Keynesian results flow directly from
sluggish price adjustment and which involve myopia
in an essential way. Similarly, for economists to
whom sluggish price adjustment is anathema, this
article provides a means for communicating with
those who hold contrary views.

This article does not pass judgment on existing
macroeconomic models nor break new theoretical
ground. Instead, the article tries to narrow the gap
between the two macroeconomic paradigms that
dominate both today’s textbooks and today’s

policy debates by showing that a graphical frame-
work taken from one of these paradigms is con-
sistent with models drawn from the other.

Overview

Part 1 of this article shows how forward-
looking expectations can be incorporated into
IS–LM analysis of an economy without capital
investment.1 Practically speaking, forward-looking
expectations imply that current consumption
demand is a function of expected future consump-
tion, as a proxy for permanent income, rather
than a function of current income. Part 2 extends
the analysis to the case in which current savings
decisions have a nontrivial effect on future consump-
tion opportunities. This extension introduces a new
simultaneity into the analysis: current consumption
depends on expected future consumption, which
depends on current saving (the difference between
current income and current consumption). The
real interest rate adjusts to ensure that, in the aggre-
gate, households’ savings decisions are consistent
with their consumption expectations. Our goal here

Rethinking the IS in IS–LM:
Adapting Keynesian Tools to Non-Keynesian Economies
Part 2
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is to capture, in a simple set of graphs, the forces
that determine consumption and interest rates.

The analysis begins with a discussion of
consumption and interest rate determination in a
simple, Barro-style market-clearing economy.
Because investment demand is interest-sensitive,
the level of consumption that is consistent with
the clearing of labor and output markets is not
independent of the real return on bonds. Even
in a market-clearing economy, consequently, the
IS schedule—which represents combinations of
output and the real rate of return that clear the
credit market—plays an essential role in deter-
mining the equilibrium level of consumption.
Because the position of the IS schedule depends
on household expectations, so too does equilib-
rium consumption.

The article demonstrates how, in a market-
clearing economy, capital investment allows house-
holds as a group to smooth consumption through
time. No longer is the impact of a temporary
increase in government spending entirely absorbed
through reductions in contemporaneous leisure
and contemporaneous consumption. Instead, the
impact of temporarily increased government
purchases is absorbed partly through reductions
in future leisure and future consumption and—
insofar as the increased government spending is
anticipated—partly through reductions in past
leisure and past consumption. That is, investment
in the periods preceding the heightened govern-
ment spending is increased, and investment in
the periods of the heightened government
spending is reduced.

Next, the possibility that price adjustment is
less than immediate is considered. As in Part 1 of
the article, we assume that prices take (at most)
one period to respond to economic shocks. Thus,
regardless of whether or not prices adjust fully in
the current period, people expect all markets to
clear next period, absent new disturbances. The
optimality conditions that determine the levels of
output and interest rates in the period during
which price adjustment is incomplete are a subset
of the conditions that determine equilibrium in a
market-clearing economy. They can be summarized,
graphically, as IS and LM schedules. We find that
the chief effect of introducing capital investment is
a flattening of the IS schedule, so that changes in
monetary policy have a larger impact on current

output and consumption than before while antici-
pated future supply shocks have a smaller impact
than before. It remains the case that current supply
shocks—including shocks to current govern-
ment purchases—have no effects at all on current
consumption, current investment, or the real
interest rate.

Possible modifications and extensions of the
analysis are discussed in the final section of the
article.

Investment in a market-clearing economy

Before analyzing a simple two-period model
with investment, we review equilibrium consump-
tion and interest rate determination in an economy
with a fixed capital stock. In an economy with a
fixed capital stock, the level of consumption that
is consistent with clearing of the labor and output
markets is completely independent of the real
interest rate. This independence breaks down once
capital investment is introduced into the economy.
Intuitively, an increase in the real interest rate
reduces investment demand, raising the amount
of output available to consumers at any given
quantity of leisure.
A review of the no-investment case. The market-
clearing model developed in Part 1 of this article
is characterized by four optimality conditions and
three identities:

(1) MRS
lc
 = w ;

(2) MP
n
 = w ;

(3) n = L  – l ;

(4) y  = c + g ;

(5) MRS
cc�

 = r ;

(6) MRS
mc

 = (R – 1)/R ;

(7) R = rP�/P.

Equation 1 is the optimality condition that deter-
mines the supply of labor. It says that in equilib-
rium the marginal rate of substitution between
leisure and consumption (MRS

lc
, where l  and c

denote leisure and consumption, respectively)
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equals the real wage rate (w). Equation 2 is the
optimality condition that determines the demand
for labor. It says that in equilibrium the marginal
product of labor (MP

n
, where n  denotes hours of

labor) equals the real wage. Equation 3 says that
hours worked by the representative household
equal total hours (L ) less hours of leisure. Equation
4 says that output (y) is divided between consump-
tion and government purchases (g). Government
purchases, financed with lump-sum (nondistor-
tionary) taxes, are assumed to have no direct effect
on household preferences for consumption, leisure,
or real money balances and, also, to have no direct
effect on the production technology. Equation 5
is an intertemporal optimality condition. It says
that in equilibrium the marginal rate of substitution
between current consumption and future consump-
tion (MRS

cc�
, where c�  denotes future consumption)

equals the gross real rate of return on bonds (r ).
Equation 6 is the optimality condition that deter-
mines the demand for money. It says that in equi-
librium the marginal rate of substitution between
real money balances and consumption (MRS

mc
,

where m denotes real money balances) equals the
real opportunity cost of holding money, which is
the nominal interest rate (R – 1) divided by the
gross nominal rate of return on bonds (R). Equation
7 is the identity that relates the nominal return on
bonds to the real rate of return, next period’s
price level (P� ), and the current price level (P).

In addition, in Part 1 of this article, we
assume that output and employment are related
to one another by a production function of the
form

(8) y  = θf (n),

where θ is a multiplicative technology shock.
Equations 1, 2, 3, 4, and 8 are, by themselves,

sufficient to determine the equilibrium levels of
output, consumption, employment, leisure, and the
real wage, given current government purchases
and the current value of the technology param-
eter, θ. A graphical representation of the economy’s
equilibrium is given in Figure 4 of Part 1 of this
article and is reproduced as Figure 1 here. The
convex curve in the middle of the figure is an
indifference curve of the representative house-
hold, while the concave curve in the lower left
corner of the figure is obtained by substituting

from equations 3 and 4 into equation 8, yielding
a leisure–consumption opportunity locus that has
equation c = θf (L – l ) – g. Equilibrium occurs at
the point where the indifference curve is tangent
to the opportunity locus.

Note that none of the equations that deter-
mine the equilibrium level of consumption depend
on the real rate of return on bonds in any way.2

Making investment endogenous. How is the
analysis above affected by the introduction of
capital investment? First, equation 4 is replaced by

(4′ ) y  = c + i + g,

where i  is the amount of investment undertaken
in the current period. Second, equation 8 is
replaced by

(8′ ) y = θf (n) + σh (k),

Figure 1
Market-Clearing Equilibrium in an Economy
Without Capital Investment
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Leisure
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2 The implicit assumption here is that the marginal rate of
substitution between leisure and consumption is inde-
pendent of both real money balances and future con-
sumption.
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where k  is the current-period capital stock and
where changes in σ represent shocks to the
productivity of capital.3 We also have

(9) k� = (1 – δ )k + i,

where k� denotes the amount of capital that will
be available next period and where δ  denotes the
rate at which capital depreciates.

The representative firm will find it profitable
to invest as long as the rate of return available on
investment projects exceeds the cost of financing
the projects. Formally, the profit-maximizing
condition is

(10) MP
k�
 + 1 – δ = r,

where MP
k�
 denotes the marginal product of next

period’s capital stock. Intuitively, the marginal unit
of capital investment is expected to produce MP

k�

units of additional output next period and has a
scrap value equal to 1 – δ. Thus, the left-hand
side of equation 10 represents the expected
marginal return to new capital investment. The
right-hand side of the equation represents the
return that firms must offer households to attract
financing for capital investment.

Assuming that the marginal product of capital
is decreasing in the quantity of capital, equation
10 implies that the quantity of capital demanded
is decreasing in the real rate of return on bonds.
In Figure 2, an increase in the real rate of return
from r  to r ′ causes the quantity of capital to fall
from k�  to k� ′.

Of course, the lower is the amount of capital
demanded, the lower is current investment for
any given current stock of capital (equation 9). A
decline in current investment affects the current-
period leisure–consumption opportunity locus of

the representative household in exactly the same
way as a decline in government purchases: it shifts
the opportunity locus upward, over its entire length,
by a constant amount.4 Provided leisure and con-
sumption are normal goods, the representative
household will want more of both. In Figure 3,
a decline in investment from i  to i′ moves the
economy from E to E′, raising both equilibrium
consumption and equilibrium leisure. Because the
representative household is less willing to work
than before, the real wage must rise. Because
hours of work decline, so does output: consump-
tion rises by less than investment falls.

In summary, an increase in the real rate of
return on bonds tends to reduce investment, freeing
resources for current use. The representative house-
hold responds by increasing consumption. This
positive relationship between the real rate of return
on bonds and current consumption is plotted in
Figure 4 and labeled “CS.” The less sensitive is
investment demand to changes in the real rate of
return on bonds, the steeper is the CS schedule. In
the absence of capital investment, the CS schedule
is vertical.

Increases in the current productivity of labor
and capital (increases in θ and σ) tend to raise the
amount of consumption consistent with the clear-

3 The function h(•) is assumed to have a positive first deriva-
tive and a nonpositive second derivative. The assumption
that the production function is additively separable be-
tween labor and capital, while not essential, substantially
simplifies graphical analysis of the economy.

4 Formally, the equation of the leisure–consumption oppor-
tunity locus is now c = θf(L – l) + σh(k) – i – g.

Figure 2
The Demand for Capital

The demand for capital is decreasing in the real
rate of return on bonds.

Rate of return

Future capital
     

r

kk′

r′

MP
k
 + 1 – δ



Economic Review — Fourth Quarter 1993 21

ing of the labor and output markets, shifting the
CS schedule to the right. A decrease in current
government purchases also results in a rightward
shift in the CS schedule.5 On the other hand, an
anticipated increase in the future productivity of
capital (an increase in σ� ) will tend to raise current
investment, reducing the amount of consumption
consistent with the clearing of the labor and out-
put markets and shifting the CS schedule to the
left.6 Changes in future government purchases and
in the future productivity of labor have no effect
on the CS schedule.

In summary, we have seen that the quantity
of goods available to households for current con-
sumption is an increasing function of the real rate
of return on bonds, the current productivity of
labor, and the current productivity of capital. It is
a decreasing function of current government pur-
chases and the expected future productivity of
capital. Formally,

(11) c = c S(r, θ, σ, g, σ� ).
+ + + – –

Deriving the IS curve. We have seen that an
increase in the real return on bonds, because it
induces a decline in investment, tends to free

resources for current consumption while reducing
the amount of output available for consumption
in the future. At the same time, according to equa-
tion 5, an increase in the real return on bonds
tends to raise households’ incentive to save—that
is, to defer consumption. Full market-clearing
equilibrium requires that the real return on bonds
adjust until these two opposing tendencies balance.
The tendency for current consumption to rise with
increases in r  we have captured in the CS schedule.
The tendency for current consumption to fall with
increases in r  can be captured in a schedule that
is the natural counterpart, in an economy with
forward-looking households, to the Keynesian IS

Figure 4
The CS Schedule

In a market-clearing economy, the amount
of output available to consumers is increasing
in the real rate of return.

Rate of return

Consumption

CS

5 Because a decrease in government purchases will also
lead to an increase in leisure (leisure being a normal good),
the rightward shift in the CS schedule must be smaller than
the decrease in g.

6 Because the impact of the higher investment will be
absorbed partly through a decrease in leisure, the left-
ward shift in the CS schedule will be smaller than the
increase in i.

Figure 3
Effects of Decreased Investment

Leisure and consumption both increase in
response to a decline in current investment.
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curve. Figure 5 illustrates the construction of this
expectations-augmented IS curve in an economy
with capital investment.

The upper left quadrant of Figure 5 displays
three MRS

cc�
 schedules, each corresponding to a

different level of future consumption. (For conve-
nience, the diagram assumes that the marginal
rate of substitution depends only on the ratio of
future consumption to current consumption. When
current consumption and future consumption are
equal, the marginal rate of substitution is ρ.) In
an economy without capital investment, it is a
marginal-rate-of-substitution schedule like one of
those displayed in this quadrant that serves as the IS
curve. With capital investment, however, the level
of consumption next period is not independent of
the real rate of return on bonds, complicating the
construction of the IS curve. The three remaining
quadrants of Figure 5 capture the links between
future consumption and the real rate of return.

The upper right quadrant of Figure 5, repli-
cating Figure 2, contains a plot of the marginal
return on capital, net of depreciation, as a function
of next period’s capital stock. From equation 10,
we know that for any given real rate of return on
bonds, the schedule for the net marginal product
of capital gives the optimal level of capital. The
real return r

0
 corresponds to a capital stock of k�

0
,

the real return r
1
 corresponds to a capital stock of

k�
1
, and so on.

For each future capital stock, the lower right
quadrant of Figure 5 gives the corresponding level
of future consumption. From the perspective of
next period, an increase in k�  represents an unam-
biguous increase in household wealth.7 As such, a
higher k�  tends to raise the level of consumption

next period, c�. We will call the plot of this positive
relationship the KC schedule.

Finally, the lower left quadrant of Figure 5
contains a 45-degree line.

According to Figure 5, at real rate of return
r

0
 (< ρ), firms desire capital stock k�

0
, which is

associated with future consumption c�
0
. But if con-

sumption next period is expected to be c�
0
 and the

real rate of return on bonds is r
0
, then households

will demand c
0
 (> c�

0
) units of consumption today.

Similarly, at real rate of return r
1
 (= ρ), consump-

tion next period will be c�
1
, and households will

demand c
1
 (= c�

1
) units of consumption today. At

rate of return r
2
 (> ρ), consumption next period

will be c�
2
, and households will demand c

2
 (< c�

2
)

units of consumption today. In general, corre-
sponding to each real rate of return is a unique
level of current consumption that is consistent
with the optimal intertemporal allocation of out-
put. As the real rate of return rises, the optimal
level of current consumption falls. The locus of
all these points constitutes the IS curve. That the
IS curve is now flatter than any of the MRS

cc�

schedules reflects that in an economy with capital
investment, future consumption falls as the real
rate of return on bonds rises.

That the introduction of investment into an
economy tends to flatten the IS schedule is a
standard result in Keynesian macroeconomic
theory. The usual story is that a given reduction in
the real return on bonds now stimulates both an
increase in consumption demand and an increase
in investment demand, rather than an increase in
consumption demand alone. However, the IS
curve in Figure 5 is a plot in c  × r space, not y  × r
space; so, finding that the IS schedule in this figure
is flatter than before means that introducing invest-
ment has increased not just the interest sensitivity
of the demand for output  but also the interest
sensitivity of the demand for consumption.8

Changes in current-period government pur-
chases have no effect whatever on the schedules
plotted in Figure 5. Consequently, these changes
have no effect on the IS schedule. On the other
hand, an anticipated decline in next period’s
government purchases will raise the amount of
consumption available next period at each level
of k� . In Figure 5, the KC schedule plotted in the
lower right quadrant will shift upward, forcing the
IS schedule to shift to the right. See Figure 6.

7 A one-unit increase in k� shifts next period’s leisure–con-
sumption opportunity locus upward, along its entire length,
by the amount MPk� + 1 – δ.

8 Some empirical estimates suggest that the timing of con-
sumption (as measured by the ratio of future consumption
to current consumption) is largely insensitive to changes in
the real interest rate (Hall 1988). However, to the extent that
investment responds to interest rate changes, the analysis
here demonstrates that current consumption demand may,
nevertheless, have a significant interest elasticity.
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Because the effect next period of the lower govern-
ment spending will be absorbed partly through an
increase in leisure (much as, in Figure 3, the impact
of reduced current investment is absorbed partly
through an increase in current leisure), c� rises less
than one for one in response to the decrease in g�.
It follows that the IS schedule shifts to the right by
an amount that is smaller than the decrease in g�.

Like changes in current government purchases,
current-period technology shocks have absolutely
no effect on Figure 5 and, hence, no effect on the

position of the IS curve. Anticipated changes in
future technology are a different matter altogether.
Anticipated increases in the future productivity of
labor (anticipated increases in θ� ) raise the level of
future consumption available at each level of k�
and, so, shift the IS schedule to the right. (Again,
see Figure 6.) In the case of a positive shock to the
future productivity of capital (an increase in σ� ),
the rightward shift in the IS schedule is reinforced
by an upward shift in the marginal-productivity-
of-investment schedule (Figure 7 ).

Figure 5
Construction of the IS Curve in an Economy with Capital Investment
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In summary, the quantity of goods that
households wish to purchase today is a decreas-
ing function of the real rate of return on bonds
and of expected future government purchases and
is an increasing function of the expected future
productivities of labor and capital. Formally,

(12) c = cD(r, g�, θ�, σ� ).
– – + +

Comparative statics. Equilibrium is achieved
where the IS and CS curves intersect (point E in
Figure 8). It is at this point—and only at this
point—that the labor, output, and bond markets
simultaneously clear.

Shocks to the economy fall into three broad
categories: monetary shocks, current supply shocks,
and anticipated future supply shocks. Monetary
shocks include changes in the current money

Figure 6
Anticipated Future Supply Shocks and the IS Schedule

A decline in future government purchases or an increase in the future productivity of labor shifts
the IS schedule to the right.
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supply (M ) and changes in the future price level
(P� ).9 Current supply shocks include current-period
shifts in the productivity of capital and labor (changes
in σ  and θ). From the perspective of households,
changes in current government purchases (g ) are
supply shocks too: an increase in government pur-
chases shifts the leisure–consumption opportunity
set of the representative household downward by
the amount of the increase in g.10 Anticipated

Figure 7
Anticipated Future Capital-Productivity Shocks and the IS Schedule

An increase in the future productivity of capital shifts the IS schedule to the right.
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9 Here, as in Part 1, the long-run price level is treated as a
policy variable selected by the monetary authority.

10 See Abel and Blanchard (1983) for further discussion of the
equivalence between fiscal-policy shocks and supply-side
shocks.



Federal Reserve Bank of Dallas26

future supply shocks include anticipated changes
in the future productivity of labor (changes in θ� )
and anticipated changes in future government
spending (g� ). Anticipated changes in the produc-
tivity of capital (changes in σ� ) act as both current
and future supply shocks. A rise in the future
productivity of capital increases the amount of
output available for consumption next period but
also tends to stimulate current investment, reduc-
ing the amount of output available for consump-
tion today.

Monetary shocks have no effect on the CS
and IS schedules and, hence, no effect on the
equilibrium levels of consumption, the real rate of
return on bonds, output, hours of work, or the
real wage. By equations 6 and 7, monetary shocks
affect only the nominal rate of return on bonds
and the current price level.

Current supply shocks affect the CS schedule
but not the IS schedule. Positive shocks to the
current productivity of capital and labor and
declines in current government purchases all tend
to raise the amount of output available for current
consumption, shifting the CS schedule to the right.
Consequently, the real rate of return on bonds
falls, and consumption rises. (In Figure 9, the
equilibrium moves from point E to point E′.) The
decline in the real return on bonds leads to an
increase in investment. Thus, society transfers

some of the increase in its current-period real
opportunities into the future.

Anticipated future supply shocks affect the
IS schedule but not the CS schedule. Anticipated
positive shocks to the future productivity of labor
and anticipated declines in future government
purchases tend to increase future consumption at
every given future capital stock, shifting the IS
schedule to the right. The resultant increase in the
real rate of return on bonds lowers current invest-
ment, freeing output for current consumption. (In
Figure 10, the equilibrium moves from point E
to point E′.) Thus, society transfers some of the
increase in its future real opportunities into the
present. Because current leisure is a normal
good, it responds positively to the increase in
household wealth. Consequently, current output
must fall.

Like any other future supply shock, an antici-
pated increase in the future productivity of capital
shifts the IS schedule to the right. Unlike other
future supply shocks, an anticipated increase in the
future productivity of capital has a direct positive
impact on current investment demand and, so,
has a direct negative impact on the amount of

Figure 8
Market-Clearing Equilibrium in an Economy
with Capital Investment
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Figure 9
Effects of a Positive Current Supply Shock
in a Market-Clearing Economy

Positive current supply shocks shift the CS curve
to the right, increasing equilibrium consumption
and lowering the equilibrium real rate of return.
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current output available to consumers. In this
respect, an anticipated increase in the future pro-
ductivity of capital acts like an adverse current
supply shock, shifting the CS schedule to the left.
The leftward shift in the CS schedule combines
with the rightward shift in the IS schedule to drive
the real return on bonds sharply higher. (See
Figure 11.) The net impact on current consump-
tion—and, hence, current investment as well—is
ambiguous. Current consumption tends to rise
because the increase in the real return on bonds
moves firms back along their investment demand
schedules, putting downward pressure on current
investment. Current consumption tends to fall
because firms’ investment demand schedules shift
upward in direct response to the productivity
shock, tending to stimulate current investment.
Current leisure moves in the same direction as
current consumption. Current output moves
opposite to current leisure.

Investment and expectations-augmented
IS–LM analysis

We turn now to a thought experiment in
which the price level responds to new informa-

tion with a one-period lag. As is traditional in
Keynesian analysis, we assume that output is
demand-determined over the interval during which
the output market fails to clear. The interest rate
adjusts instantaneously to maintain equilibrium in
the markets for credit and money. Graphically,
equilibrium is achieved at the intersection of the
IS and LM curves.

Results are little different from those obtained
for an economy without investment. An exception
is that positive anticipated future supply shocks
may easily have a contractionary short-run effect
in an economy with investment. Also, the fact that
the IS curve is more elastic in an economy with
investment than in an economy without invest-
ment means that monetary shocks have a larger
short-run impact on consumption than before, while
anticipated future supply shocks have a smaller
short-run impact on consumption than before.
The LM curve. As in Part 1 of this article, the LM
curve is obtained by combining equations 6 and 7
to obtain

(6′ ) MRS
mc

 = 1 – P/(rP� ).

Figure 10
Effects of a Positive Anticipated Future Supply
Shock in a Market-Clearing Economy

A decline in future government purchases or an
increase in the future productivity of labor raises
equilibrium consumption and the real rate of return.
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Figure 11
Effects of an Anticipated Rise in the Productivity
of Capital in a Market-Clearing Economy

An increase in the future productivity of capital
raises the equilibrium real rate of return and has
an ambiguous effect on consumption.
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Because the marginal rate of substitution between
real money balances and consumption is decreas-
ing in real balances and increasing in consump-
tion, equation 6′ implies that there is a positive
relationship between consumption and the real
return on bonds for given values of the current
money supply, the current price level, and the
monetary authority’s long-run price level target.
This positive relationship is the LM schedule.
Comparative statics. Much as in an economy
without investment, increases in the current money
supply or in the monetary authority’s long-run
price level target shift the LM curve to the right,
driving down the real rate of return on bonds and
stimulating consumer demand. However, consump-
tion now rises not only because the fall in the real
rate of return induces households to increase
current consumption relative to future consump-
tion but also because a lower real rate of return
on bonds leads to higher investment and, hence,
higher future consumption.

Figure 12 compares the impact of expan-
sionary monetary policy on an economy with
lagged price adjustment with the impact of expan-
sionary monetary policy on an otherwise identical
economy in which price adjustment is instanta-
neous. In the latter economy, the current price
level rises—instantaneously—by enough to keep
the LM curve in its original position, so that the
IS–LM and IS–CS intersections remain coincident
at point E. In the former economy, equilibrium
moves from E to E″ in response to the policy shift.
The real rate of return falls, and consumption rises.
Thus, to the extent that short-run price adjustment
is incomplete, the economy is overly responsive
to changes in monetary policy.

In contrast, an economy with incomplete
short-run price adjustment is insufficiently respon-
sive to current-period supply shocks. In Figure 13,
when the price level is fixed, neither the IS curve
nor the LM curve moves in response to a cut in
current-period government spending, an increase
in the current-period productivity of capital, or an

increase in the current-period productivity of labor.
Thus, the economy remains at its initial equilib-
rium, point E, after any of these shocks. The
market-clearing equilibrium shifts to E′, however,
at the intersection of the IS schedule and the new
CS schedule. At E′, consumption is higher than
originally, and the return on bonds is lower than
originally. To eliminate what would otherwise be
an excess demand for real money balances, the
price level will fall (instantaneously), shifting the
LM curve to the right until it intersects the IS
curve at E′.11

Whether an economy with incomplete short-
run price adjustment is overly sensitive or insuffi-
ciently sensitive to anticipated future shocks to the
productivity of labor and anticipated future changes
in government purchases depends on whether the
LM curve is flatter or steeper than the CS curve.
Whether the LM curve is flatter or steeper than the
CS curve depends, in turn, on the relative interest
sensitivities of the demand for money and the
demand for capital. Both an anticipated cut in
future government purchases and an anticipated
increase in the future productivity of labor shift

Figure 12
Comparative Effects of Expansionary
Monetary Policy

If the price level fails to adjust fully, expansionary
monetary policy will increase consumption
relative to its market-clearing level and will lower
the real rate of return relative to its market-
clearing level.

Rate of return

Consumption

CS

LM′

LM

E′ = E

E′′

IS

11 To avoid undue complexity, this shift in the LM schedule is
not illustrated in Figure 13.
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the IS schedule to the right, without affecting the
LM and CS schedules. If the LM and CS schedules
happen to have the same slope, no price adjust-
ment is required for the economy to remain in full
market-clearing equilibrium. The new market-
clearing equilibrium, point E′, and the new sticky-
price equilibrium, point E″, coincide. On the other
hand, if the LM schedule is flatter than the CS
schedule—as will certainly be the case in an
economy without investment—then some increase
in the price level is required if consumption is not
to overshoot its market-clearing equilibrium level.
Figure 14 illustrates both the case in which the LM
schedule is flatter than the CS schedule and the
case in which the LM schedule is steeper than the
CS schedule.

Two additional observations are appropriate
before we consider the impact of prospective
shocks to the productivity of capital. First, recall
that the IS schedule is flatter in an economy with
investment than in an economy without invest-
ment. It follows that anticipated changes in the
future productivity of labor and in the future level

of government purchases will have a smaller effect
on equilibrium consumption in a sticky-price
economy with investment than in a sticky-price
economy without investment.

Second, note that in a sticky-price economy
with investment, unlike in one without investment,
there is the possibility that a prospective positive
supply shock will actually be contractionary in the
short run. Although current-period consumption
unambiguously rises in response to a prospective
positive supply shock, so too does the real return
on bonds. If the LM curve is sufficiently steep, the
increase in the real return on bonds may have such
a large negative impact on investment that the
overall demand for output declines. Thus, an
announcement of, say, military spending cuts
may have an adverse impact on today’s economy,
even if the cuts are not scheduled to occur for
some time.

Consider, finally, the effects of an antici-
pated future increase in the productivity of capital.
In a market-clearing economy, we know that the
IS curve shifts to the right, but the CS curve shifts

Figure 13
Comparative Effects of a Positive
Current Supply Shock

If the price level fails to adjust fully, a positive
current-period supply shock will leave consump-
tion below its new market-clearing level and will
leave the real rate of return above its new
market-clearing level.
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Figure 14
Comparative Effects of a Positive Anticipated
Future Supply Shock

Depending on the steepness of the LM curve
relative to the CS curve, consumption and
the real rate of return may be insufficiently
responsive to future supply shocks or overly
sensitive to future supply shocks when the price
level is sticky.
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to the left (Figure 11 ). If the price of output fails
to adjust in the short run, the same rightward shift
takes place in the IS schedule, but the LM curve
remains fixed. One cannot say, in general, whether
the new equilibrium level of consumption in the
sticky-price economy will be above or below the
equilibrium level of consumption in the market-
clearing economy. Clearly, though, consumption
in the sticky-price economy is more likely to be
overly sensitive to an anticipated future increase
in the productivity of capital than to anticipated
future shocks to government purchases or the
productivity of labor. Figure 15 illustrates the
special case in which the LM and CS schedules
have the same slope. Equilibrium moves from E
to E′ in the market-clearing economy and from E
to E″ in the sticky-price economy.

Summary and conclusion

There is nothing in IS–LM analysis that an
individual enamored of real-business-cycle theory
ought to find objectionable in principle. The IS
curve is simply the locus of points where the
credit market clears. The LM curve is the locus of
points where the demand for money equals the
supply of money. As long as the credit and money
markets clear, therefore, the equilibrium of the
economy must correspond to an IS–LM intersec-
tion. Real-business-cycle models require, addition-
ally, that the wage rate and price level adjust
instantaneously to clear the markets for labor and
output. (Graphically, the price level adjusts to
ensure that the LM schedule crosses the IS schedule
at the point where the IS and CS schedules inter-
sect.) Thus, the real-business-cycle model can be
thought of as a special case of the IS–LM model,
obtained by imposing additional restrictions.

If there is a problem with IS–LM analysis
from a real-business-cycle perspective, it is the
way in which IS–LM analysis has traditionally
been implemented. Thus, in deriving the IS curve,
macroeconomic textbooks have typically assumed
that household consumption decisions are made
according to myopic rules of thumb. In addition,
in deriving the economy’s “long-run aggregate
supply schedule,” traditional Keynesian analyses
have ignored the effects of changes in wealth on
the supply of labor. Both Part 1 and Part 2 of this
article have worked through a version of IS–LM

analysis in which the determinants of consump-
tion and the supply of labor are consistent with
real-business-cycle theory. The more fully prices
adjust in this version of IS–LM analysis, the more
closely its predictions conform to those of a
standard real-business-cycle model.

Even if prices adjust instantaneously to clear
all markets, the optimality conditions that define
the IS and LM schedules are no mere sideshow.
This statement applies especially to an economy
with capital investment, for in such an economy,
the equilibrium level of output cannot be deter-
mined independently of the IS equation. Even in
an economy without investment, the LM equation
is needed to determine the price level, and the IS
equation is needed to determine the real return
on bonds.

In comparing the predictions of our expec-
tations-augmented IS–LM analysis with those of
traditional IS–LM analysis, several broad similarities
are evident. For example, both models yield sub-
stantially similar predictions regarding the impact
of an increase in the money supply: insofar as
prices fail to rise, interest rates will fall, stimulating

Figure 15
Comparative Effects of an Anticipated Rise
in the Productivity of Capital

Unless the LM curve is steeper than the CS
curve, an increase in the future productivity of
capital will have too large an effect on consump-
tion and too small an effect on the real rate of
return when the price level is sticky.

Rate of return
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consumption and investment. Both models also
yield substantially similar predictions regarding
the impact of current-period supply shocks: such
shocks have no impact on real variables except to
the extent that the shocks are accompanied by
changes in the price of output.

The traditional and expectations-augmented
IS–LM analyses differ most substantially in their
predictions regarding the impact of anticipated
future  supply shocks. Traditional analysis pays
scant attention to such shocks, except future shocks
to the marginal product of capital. In the traditional
analysis, a positive shock to the marginal product
of capital stimulates investment, drives output
above its market-clearing level, and has an ambigu-
ous effect on current consumption. According to
the expectations-augmented IS–LM model devel-
oped here, on the other hand, it is the response
of investment  to a capital productivity shock that
is ambiguous, and it is the response of consump-
tion that is clearly positive. Furthermore, output
need not be driven above its market-clearing
level. More generally, any shock that tends to
increase expected future consumption also has a
positive impact on current consumption in the
expectations-augmented IS–LM model.

The simple version of the consumption-based
capital asset pricing model (CCAPM) that is the
basis for the IS curve in expectations-augmented
IS–LM analysis is rejected in most empirical tests.
However, relatively minor modifications to the
CCAPM are sufficient to achieve congruence with
the data. One approach is to relax the assumption
that consumption and real money balances are
additively separable in the household utility
function (Koenig 1990b). Another approach is to
assume that some fraction, λ, of households con-
sume myopically (Campbell and Mankiw 1989).

The larger is this fraction, the more the economy
behaves as predicted by the traditional IS–LM
model. (See the Appendix to Part 1 of this article.)
Most empirical estimates indicate that a substantial
fraction of households are forward-looking (Hall
and Mishkin 1982; Jappelli 1990).

An interesting extension of the current model
is a version in which price adjustment occurs
gradually, over several periods, rather than all at
once. If, in an otherwise conventional IS–LM
model, households have forward-looking inflation
expectations, increased price flexibility is poten-
tially destabilizing (De Long and Summers 1986)
—a result that is very much in the Keynesian
tradition (Tobin 1993). However, Koenig (1990a)
has shown that the potentially destabilizing effects
of price flexibility are unlikely to be a concern if
households are forward-looking when making
their consumption decisions.

Another interesting extension of the current
model would allow capital investment to become
productive before the price of output has a chance
to adjust fully to its market-clearing level. In such
a model, the demand for capital is driven, partly,
by expectations of future sales. This “accelerator”
model of investment can have bizarre implications
if combined with forward-looking consumption
behavior (Koenig 1989; King 1993).

To say that the expectations-augmented IS–
LM model includes a standard real-business-cycle
model as a special case is certainly not to claim
that the augmented IS–LM model encompasses
all—or even the most promising—alternatives to
Keynesian orthodoxy.12 Nevertheless, insofar as
expectations-augmented IS–LM analysis helps
close the gap that currently separates the Keynesian
and real-business-cycle paradigms, it provides a
valuable service.

12 For an overview of some of the new alternatives to the
Keynesian and real-business-cycle paradigms, see
Romer (1993).
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Appendix

Derivation of the Comparative Statics Results
for a Market-Clearing Economy

Exogenous investment

Suppose that the household utility func-
tion is additively separable across time and,
also, between real money balances and other
household utility arguments. Then equations
1, 2, 3, 4′, and 8′ can be solved for the market-
clearing level of consumption (as well as the
market-clearing levels of output, employment,
leisure, and the real wage) as a function of
government purchases, investment, the ini-
tial capital stock, and the technology-shift
parameters, θ and σ.

We begin with the labor market. Com-
bine equations 1 and 3, then differentiate, to
obtain a linearized labor supply schedule:

where µc ≡ ∂MRSlc /∂c > 0 and µl ≡ ∂MRSlc /∂l
< 0. Similarly, equations 2 and 8′ yield a labor
demand schedule:

where f ′ > 0 and f ″ < 0. Solving A.1 and A.2
for equilibrium hours of work, we obtain

In words, equilibrium hours of work are
increasing in the labor-productivity-shift
parameter, θ, and decreasing in equilibrium
consumption, which proxies for wealth.

Next, we differentiate equations 4′ and
8′:

and

Finally, substitute from A.3 into A.5, and then
solve A.4 and A.5 for equilibrium consump-
tion:

where D ≡ θf ′µc – (θf″ + µl) > 0. Thus,

where ψθ > 0, ψσ > 0, ψk > 0, and –1 < ψg+i < 0.
Similarly,

where a bar over a variable indicates that
it is evaluated in period 2. In Part 1 of this
article, we assume that dσ = dk = di = dσ� = dk�
= d i� = 0.

(Continued on the next page)

(A.1) dw = µcdc − µldn,

(A.2) dw = ′ f dθ +θ ′ ′ f dn,

(A.3) dn = ( ′ f dθ − µcdc) /(−θ ′ ′ f − µ l ).

(A.4) dy = dc + d(g + i )

(A.5) dy = fdθ + hdσ + θ ′ f dn + ′ h dk.σ

(A.6) dc = θ( ′ f )2 − f (θ ′ ′ f + µl )
D

⎡ 
⎣ ⎢ 

⎤ 
⎦ ⎥ dθ

−  
θ ′ ′ f + µ

l

D
⎛ 
⎝ 

⎞ 
⎠ [hdσ + σ ′ h dk

−  d (g + i)],

(A.7) c = ψ(θ,σ,k,g + i ),

σ (A. ′ 7 ) c = ψ(θ , ,k ,g + i ),
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Appendix

Derivation of the Comparative Statics Results
for a Market-Clearing Economy—Continued

Endogenous investment:
the CS and IS schedules

By using equations 8′, 9, and 10, the
demand for capital and the demand for invest-
ment can be written as decreasing functions
of the productivity-adjusted cost of capital:

and

where ξ(•) is the inverse of h′(•), so that ξ′(•) <
0. The CS schedule is obtained by substitut-
ing from A.9 into A.7:

It follows that the CS schedule is upward
sloping when plotted in c × r space. The
schedule shifts to the right in response to
increases in θ, σ, and k, and it shifts to the left
in response to increases in σ�  and g.

In a two-period economy, i� = –(1 – δ )k�.
More generally, i� = ι(k�), with ι′(•) < 0. Hence,
c� = ψ [θ�,σ�,k�,g� + ι(k�)] or, using A.8 to elimi-
nate k�,

It follows that c� is decreasing in the real rate
of return on bonds, r.

If household preferences are homothetic
in current and future consumption, equation 5
can be written in the form c = c�φ(r ), where φ′(•)
< 0. Then, by using A.11 to eliminate c�, the
equation of the IS curve is

The demand for current consumption is de-
creasing in the real rate of return, not only
because an increase in the rate of return
induces substitution away from current con-
sumption toward future consumption but also
because an increase in the rate of return
depresses capital accumulation, leading to a
decline in future consumption. The IS sched-
ule shifts to the right in response to increases

(Continued on the next page)

(A.8) k = ξ
r + δ − 1

σ 
⎛ 
⎝ 

⎞ 
⎠ 

(A.9) i = ξ
r + δ −1

σ 
⎛ 
⎝ 

⎞ 
⎠ − (1− δ )k,

(A.10) c = ψ θ,σ,k,g + ξ
r + δ − 1

σ 
⎛ 
⎝ 

⎞ 
⎠ − (1−δ )k

⎡ 
⎣ 
⎢ 

⎤ 
⎦ 
⎥ .

(A.12) c = φ(r )ψ θ ,σ ,ξ r + δ − 1
σ 

⎛ 
⎝ 

⎞ 
⎠ ,g 

⎧ 
⎨ 
⎩ 

+ ι ξ r + δ −1
σ 

⎛ 
⎝ 

⎞ 
⎠ 

⎡ 
⎣ 
⎢ 

⎤ 
⎦ 
⎥ 
⎫ 
⎬ 
⎭ 
.

(A.11) c = ψ θ ,σ ,ξ r + δ − 1
σ 

⎛ 
⎝ 

⎞ 
⎠ ,g 

⎧ 
⎨ 
⎩ 

+ ι ξ r + δ −1
σ 

⎛ 
⎝ 

⎞ 
⎠ 

⎡ 
⎣ 
⎢ 

⎤ 
⎦ 
⎥ 
⎫ 
⎬ 
⎭ 
.
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Appendix

Derivation of the Comparative Statics Results
for a Market-Clearing Economy—Continued

in θ� and σ� and to the left in response to
increases in g�.

Comparative statics

The horizontal shift in the CS schedule,
which will be denoted ∆CS, is found by differ-
entiating equation A.10:

This shift can be interpreted as a current-
period supply shock. Even changes in σ�  shift
the CS schedule only insofar as they affect
the quantity of output drawn away from con-
sumption into investment.

The horizontal shift in the IS schedule,
which will be denoted ∆IS, is found by differ-
entiating equation A.12:

This shift can be interpreted as the change in
household demand for current consumption
in response to anticipated future supply
shocks. The IS schedule shifts only insofar as
households expect a change in future con-
sumption.

Finally, equilibrium consumption and the
equilibrium real rate of return are found by

equating A.10 and A.12. This calculation yields

and

where

and

are the slopes of the CS schedule and IS
schedule, respectively. In particular,

and

The latter expression is of ambiguous sign.

(A.13) ∆CS = ψθ dθ + ψσ dσ
+ [ψk − (1− δ )ψg + i ]dk + ψg + idg

− ψg + i

r + δ − 1
σ 

⎛ 
⎝ 

⎞ 
⎠ 

′ ξ 
σ 

⎛ 
⎝ 

⎞ 
⎠ dσ .

⎛ 
⎝ 

⎛ 
⎝ 

]

ψ ψ (A.14) ∆IS = c
c 

⎛ 
⎝ 

⎞ 
⎠ θ dθ + g + i dg 

+ 
c
c 

⎛ 
⎝ 

⎞ 
⎠ ψ σ − ′ ξ 

σ 
⎛ 
⎝ 

⎞ 
⎠ 

⎧ 
⎨ 
⎩ 

ψk

+ ′ ι ψ g + i] r + δ − 1
σ 

⎛ 
⎝ 

⎞ 
⎠ 

⎫ 
⎬ 
⎭ 
dσ .

(A.15) dr = (∆IS − ∆CS)/(ΣCS − ΣIS )

(A.16) dc = (ΣCS ∆IS − ΣIS ∆CS)/(ΣCS − ΣIS ),

(A.17) ΣCS = ψg + i ′ ξ /σ > 0

(A.18) ΣIS = c ′ φ +
c
c 

⎛ 
⎝ 

⎞ 
⎠ 

′ ξ 
σ 

⎛ 
⎝ 

⎞ 
⎠ ψ k + ′ ι ψ g + i < 0⎛ 

⎝ 
⎛ 
⎝ 

⎛ 
⎝ 

⎛ 
⎝ 

(A.19)
dr
dσ 

= r + δ − 1
σ 

⎛ 
⎝ 

⎞ 
⎠ 

′ ξ 
σ 

⎛ 
⎝ 

⎞ 
⎠ 

⎡ 
⎣ 
⎢ ψ

g + i

⎧ 
⎨ 
⎩ 

− 
′ ξ 

σ 
⎛ 
⎝ 

⎞ 
⎠ 

c
c 

⎛ 
⎝ 

⎞ 
⎠ ψ 

k
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g + i

⎤ 
⎦ 
⎥ 

+ 
c
c 

⎛ 
⎝ 

⎞ 
⎠ ψ σ

⎫ 
⎬ 
⎭ 

1
Σ

CS
− Σ

IS

⎛ 
⎝ ⎜ 

⎞ 
⎠ ⎟ > 0,

(A.20)
dc
dσ 

=
1

Σ
CS

− Σ
IS
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⎝ ⎜ 
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′ ξ 
σ 
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⎠ 

c
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⎢ ψ σ

+ ′ φ c 
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A four countries has been mixed, as Table 1 indicates.
Argentina made several unsuccessful attempts at
stabilization before initiating its April 1991 program,
which still endures; Bolivia enjoyed an immediate
and lasting end to inflation in mid-1985; and
Mexico experienced a gradual and lasting end to
inflation, while Brazil has yet to control inflation
for any substantial length of time. Table 1 also
provides figures on the changes in real economic
activity taking place around each of the inflationary
episodes. Each successful stabilization, regardless
of whether it came about in a gradual or a short-
lived fashion, has been accompanied by no worse
than a temporary drop in output.

Economists generally accept the view that
inflation is ultimately a monetary phenomenon.
Nevertheless, there are rather divergent opinions
on the short- and long-run interactions between
the monetary and the real sectors. So far, there
has been no theoretical consensus on the macro-
economic trade-offs, if any, between inflation and
output. Moreover, it is difficult to discriminate
empirically between alternative views on inflation–
output trade-offs.

For a simple example, consider the “child’s
game” in Figure 1, in which we plot inflation and

High Inflation: Causes and Consequences

lthough cases of very high inflation and hyper-
inflation may at first seem like unusual events,

in recent years these economic scourges have
been all too common. Using the conventional
definition of hyperinflation as a monthly inflation
rate of more than 50 percent, there were no hyper-
inflations in the world between 1950 and 1983 but
seven in the second half of the 1980s. Further-
more, the 1980s brought approximately twenty
episodes of high inflation (rates exceeding 100
percent in a twelve-month period), originating in
nine Latin American countries.

In this article, we try to answer a series of
questions that can at least offer some guidance for
understanding the economics of high inflation.
First, what are the costs of inflation compared with
the costs of lowering inflation? Second, why is
inflation chronically high in most Latin American
countries? The fact that Latin American countries
have suffered high and chronic inflation through-
out most of the past three decades may suggest
some commonality in the processes that determine
inflation. Third, what are the main causes of these
inflationary episodes? Finally, why have some
countries successfully lowered inflation while
others have not? Successful stabilization by some
governments but not others probably reflects the
perception that the costs of inflation have become
unacceptable to those societies that stabilized. We
try to understand what creates such a change in
perception.

In Table 1, we summarize the inflationary
experiences of four Latin American countries—
Argentina, Bolivia, Brazil, and Mexico—beginning
in the mid-1980s. All four experienced high infla-
tion, with periods of hyperinflation in Argentina
during 1989, in Bolivia during 1985, and in Brazil
during 1990. Success in stabilizing inflation in the
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Table 1
Summary of High-Inflation Episodes

Inflation rate Output Growth Around
Country (Percent) Stabilization (Percent)

Argentina 434 (1983) –.67 (1985:2)
688 (1984) –5.39 (1985:3)

Peak inflation rates (per episode): 387 (1985) 13.5 (1985:4)
31 percent (June 1985), 82 (1986) 4.1 (1987)

190 percent (1989:3) 175 (1987) –5.2 (1988)
388 (1988) –4.1 (1989:3)

Success in stabilizing: 4,145 (1989) –4.5 (1989)
very temporary (before April 1991) 1,629 (1990) .4 (1990)

923 (1991)
22 (1991:2–1992:2)

Bolivia 276 (1983) 33.3 (1985:2)
1,281 (1984) –25.7 (1985:3)

Peak inflation rate: 8,175 (1985) 15.2 (1985:4)
66 percent (June 1985) 14.6 (1986) –2.9 (1986)

16.0 (1987) 2.1 (1987)
15.2 (1988) 3.0 (1988)

Success in stabilizing: 16.5 (1989) 3.2 (average 1989–1991)
yes, immediate 17.4 (1990)

16.2 (1991)

Brazil 178 (1983) –2.5 (1983)
197 (1984) 5.7 (1984)

Peak inflation rates (per episode): 227 (1985) 8.3 (1985)
20 percent (February 1986), 145 (1986) 7.6 (1986)

24 percent (June 1987) 225 (1987)  3.6 (1987)
33 percent (January 1989), 1,038 (1988) –.01 (1988)

59 percent (March 1990) 1,759 (1989) 3.3 (1989)
Success in stabilizing: 1,658 (1990) –4.1 (1990)

only temporarily 494 (1991)
1,147 (1992)

Mexico 29 (1981)
99 (1982) –.6 (1982)

Peak inflation rates (per episode): 81 (1983) –4.2 (1983)
11 percent (August 1982), 59 (1984) 3.6 (1984)

15 percent (December 1987) 64 (1985)  2.6 (1985)
106 (1986) –3.7 (1986)

Success in stabilizing: 159 (1987) 1.6 (1987)
very temporary (before December 1989) 45 (1988)  1.4 (1988)

20 (1989) 2.9 (1989)
24 (1990) 4.9 (1990)
19 (1991) 3.9 (1991)
12 (1992)

NOTES: Any rate quoted for a given month is a monthly rate, for a quarter is a quarterly rate, and for a year is an annual rate. Attempted
stabilization occurred on the date following each peak inflation noted in the table. The sources of the data are as follows, where
IFS denotes that the data are from various issues of the International Monetary Fund’s International Financial Statistics.

Argentina (IFS): consumer price inflation, line 64; and real GDP in 1978 prices, line 99bp.
Bolivia (Bulletin of the Central Bank of Bolivia): consumer price inflation; and real GDP in 1980 prices.
Brazil (IFS and Boletin Mensal do Banco Central do Brasil ): consumer price inflation, line 64; and general industrial
production index, 3/86=100.
Mexico (IFS and the Central Bank of Mexico’s Economic Indicators): consumer price inflation, line 64; and industrial
production, base year = 1980.
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Figure 1
Inflation–Output Trade-Offs: A Child’s Game

Below are plots for real inflation and output for four different countries over a ten-year period. The game is to match each
country’s inflation series with its output series.

Inflation Output

AP

BP

CP

DP DY

CY

BY

AY
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output series for four countries over a period of
thirty quarters. The inflation series are plotted in a
random order in the left panels and are labeled
AP, BP, CP, and DP; the output series are plotted
in a different order in the right panels and are
labeled AY, BY, CY, and DY. The object of the
game is to select pairs (say, for example, AP and
BY) that correctly match each country’s inflation
series with its output series. (Answers are given in
the concluding section.) As the reader may find,
ocular inspection offers no clues to the correct
answers, which indicates that even in the short
run, there have been no apparent gains in output
growth as a result of increased inflation.

Explaining why different societies end up
with different inflation rates is a difficult task that
has largely been left unaccomplished by econo-
mists. To glean the similarities and differences
between inflation experiences, we briefly review
the experiences of Argentina, Bolivia, Brazil, and
Mexico. The inflationary processes and the failed
attempts at stabilization reflect three common
features:

1. no apparent gains in output growth as a
result of increases in inflation,

2. high fiscal deficits, and
3. public skepticism about the government’s

commitment to fighting inflation.
Successful stabilization, on the other hand,

combined fiscal adjustment with some set of
policies that enhanced the credibility of the
government:

1. outward commitments to fixed exchange
rates,

2. increased independence of the central
bank, or

3. “social pacts” that spread the burden of
adjustment across sectors and imposed
commitment on the government’s actions.

Finally, we give theoretical content to these
conclusions. Specifically, we look at the relation-
ship between money printed to finance govern-
ment deficits and inflation. We find that more than
one outcome is possible. Typically, one outcome
involves high inflation and the other involves low
inflation. A successful move from the high infla-
tion outcome to the low inflation outcome involves
not only reducing government deficits and money
creation but also convincing the public that the
government is strongly committed to lower inflation.

Historical experiences with high inflation

Argentina. Significant changes took place in the
Argentine economy after 1975. Until 1991, inflation
never fell below an annual rate of 100 percent,
while the liberalization policies of 1977–80 brought
increased indebtedness and capital flight. In the
ten years before the 1985 Austral Plan, real gross
domestic product (GDP) rose at an average annual
rate of 0.5 percent, inflation was 11 percent per
month, the fiscal deficit never fell below 5 percent
of GDP, and external debt rose by $42 billion. In
1983, a combination of events led to an upward
adjustment in wages and acceleration of inflation
to an annual rate beyond 400 percent.

The Austral Plan, announced in April 1985,
was a “heterodox shock” program, in which the
government took actions to contract aggregate
demand and directly control wages and prices.
Realigning relative prices was required if the pro-
gram was to reduce inflation without severe short-
ages. Thus, it was announced that between April
and June, controls on many industrial prices
would be removed, utility rates and beef prices
would rise, and there would be a real devaluation.
During the stabilization, prices were to be frozen
at levels prevailing on a specified date in June.
An agreement was signed with the International
Monetary Fund, and Argentina pledged to stop
issuing money to finance the fiscal deficit, which
would be financed entirely with external credit. The
budget deficit was reduced through an increase in
revenues, in part due to increased real activity
following the freeze and reduced income tax
postponement with lower inflation.

The effects on inflation were felt immediately.
The wholesale price index, which rose 42.3 percent
in June 1985, fell by 0.9 percent in the following
month. These figures are testimony to the success
in eliminating the inertial component of inflation.
However, fundamental imbalances persisted and
eventually drove inflation higher. In particular,
relative prices fluctuated significantly, mostly as a
result of higher prices for foodstuffs and services,
which were initially frozen at levels well below
equilibrium. The price freeze lasted nine months.
An attempt in March 1986 to alter relative prices
and save the plan failed within three months.

Inflation continued to grow in the late 1980s,
until Argentina once again faced hyperinflation in



Economic Review — Fourth Quarter 1993 41

1989. Monthly inflation reached 196 percent for
July 1989 under the new president, Carlos Menem,
and gave rise to the Bunge–Born stabilization
program. The attempted stabilization consisted of
exchange rate stabilization, price “agreements”
between producers, partial trade liberalization, and
promised fiscal adjustment. Lack of true fiscal
adjustment led to the collapse of the stabilization
program in December 1989 and a return to hyper-
inflation. A subsequent program to refinance the
government debt, dubbed the Bonex Plan, amounted
to a forced confiscation of liquidity in the finan-
cial system. This caused real interest rates to rise
dramatically, and depressed economic growth, but
did not bring inflation down to a desirable level.
In late 1990, a run on the currency moved Argen-
tina back to hyperinflation.

In April 1991, a new stabilization package
was put in place under the auspices of Economy
Minister Domingo Cavallo. This plan included the
elimination of the budget deficit, monetary strin-
gency, privatization, and the introduction of a
new currency—the peso—whose value would be
rigidly fixed against the U.S. dollar. The plan
achieved a dramatic reduction in inflation and has
enjoyed continued success for two full years.
Bolivia. Unlike many of its neighbors, Bolivia did
not suffer chronic inflation before 1982. However,
by the end of 1981, Bolivia had an overvalued
currency, a large fiscal deficit, and external debt.
Consumption levels were maintained by recourse
to new and expensive short-term loans. An abrupt
reversal of the earlier net foreign resource inflows
occurred in 1982 and set Bolivia on the path to
hyperinflation.

The first of several stabilization programs
was announced soon after the inauguration of the
civilian president, Hernan Siles-Zuazo, in October
1982. The plan contained some standard measures
designed to correct relative price imbalances,
while other measures—such as price ceilings for
essential goods and interest rates, a fixed exchange
rate with exchange controls, and wage indexation
—were heterodox. The plan failed almost immedi-
ately. By February 1983, the premium in the black
market for foreign exchange was 100 percent.
After March, inflation accelerated. Consequently,
the price controls created excess demand and a
thriving black market for basic items. Furthermore,
the fiscal sector was adversely affected because

prices for publicly provided goods lagged behind
inflation, because the overvalued currency impaired
public enterprises producing for export, and
because of the large deficit resulting from the
administrative lag of tax collection. Central bank
policies resulted in rapid money creation, and
there was a buildup of arrears on the external
and internal public debt.

Several other attempts at stabilization failed
to prevent hyperinflation. Average monthly infla-
tion between March 1984 and August 1985 was 43
percent; in February 1985, it was 182 percent.
General economic decline accompanied the rise
in inflation; real GDP growth was negative in 1983,
1984, and 1985 (and again in 1986), and the rate
of investment (to GDP) sank to a record low of
6.5 percent in 1985.

Economic deterioration was so severe that by
August 1985 Bolivia seemed ripe for stabilization.
A new, center-right government led by Victor Paz
Estenssoro ruled with the support of business. In
addition, the real value of the money base was low,
long-term peso contracts had virtually disappeared,
wage indexation schemes were discredited (as
were the unions), the economy was extremely
dollarized, and there was strong social demand for
stabilization, even for shock treatment. Supreme
Decree 21060, the New Economic Policy (NEP), was
declared on August 29, 1985. The NEP featured a
fiscal package, market liberalization, exchange
rate unification, a new currency, and the establish-
ment of an anchor for inflation.

A fiscal stabilization package, including
several dramatic measures on both the revenue and
spending sides, was instituted along with market
liberalization. There were sharp increases in the
price of gasoline and other petroleum products
produced by state-owned enterprises. Public-sector
wages were frozen. Many state enterprises either
were privatized or had drastic cuts in employment
(23,000 of 30,000 miners were discharged, for
example). In addition, public-sector investment and
foreign debt servicing were temporarily frozen.
Liberalization took the form of eliminating many
price ceilings, opening the financial sector, reform-
ing the labor market, and eliminating barriers to
international and domestic trade.

The plan resulted in a dramatic drop in
inflation. Except for first-quarter 1986, quarterly
inflation remained below 8.1 percent. Output
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declines accompanied the drop in inflation; in 1986,
real GDP fell more than 3 percent, unemployment
rose to 20 percent, and investment was near an
all-time low. Exacerbating matters were adverse
external shocks, such as the collapse of the tin
market and the drop in natural gas sales, which
contributed to unfavorable terms of trade in 1986.

Although Bolivia achieved positive real growth
in 1987 and 1988, real GDP at the end of 1988
was still below the 1983 level (especially in per
capita terms). While the official numbers exclude
illegal and underground activities, the failure to
achieve positive growth of real per capita GDP is
surely the most disappointing feature of the NEP.
But continued success in curtailing the fiscal deficit
has allowed Bolivia to renew foreign sources of
finance and moderately expand money growth, and
is viewed as the key to sustaining the success of
the plan. Inflation has remained under 20 percent
at an annual rate, and GDP has grown modestly.
Brazil. Annual inflation in Brazil was approxi-
mately 30 to 40 percent for most of the 1970s. In
1978, imprudent policy measures, including more
rapid adjustments in nominal wages from twelve
to six months, contributed to an acceleration of
inflation. Between 1980 and 1982, inflation was
stable at around 100 percent, but a reacceleration
took place in 1983 and 1984.

Following a short-lived reform package that
accompanied a civilian government’s passage into
power in March 1985, three stabilization plans
were attempted. The first and most famous of
these, the Cruzado Plan, was implemented in Feb-
ruary 1986. This plan was heterodox (like Argentina’s
and Israel’s 1985 stabilization packages), calling
for a price and wage freeze and imposing formulas
for adjusting wages, rents, and mortgages. Notably,
policymakers believed there was no need for
fiscal adjustment, as the budget deficit amounted to
only 0.5 percent of GDP. The plan was implemented
in the midst of favorable external developments:
Brazil had registered large trade surpluses in the
previous two years, world oil prices and interest
rates were falling, and the dollar was depreciating
against major currencies. The initial results of the
Cruzado Plan were favorable, as inflation was
stopped in its tracks without a recession.

The euphoria that greeted the plan led to the
ill-advised maintenance of the price freeze. How-
ever, prices were frozen at levels prevailing on a

given day (in this case, February 27, 1986), when
there was no reason to believe that relative prices
were in equilibrium. This policy ultimately created
shortages and spurred black market activity. In
mid-1986, demand was clearly overheated by the
real wage increases and the budget deficit, which
was nearly 5 percent of GDP by late 1986. The
failure of the original Cruzado Plan led to Cruzado-
II, which was announced on July 24, 1986. This
attempt at fiscal reform was no more successful
than its predecessor, nor were the Bresser Plan of
June 1987 and the Summer Plan of January 1989.

A radical stabilization package, introduced
by President Fernando Collor in March 1990, froze
80 percent of the financial liabilities of the financial
system, putting them into an account at the central
bank. Real interest rates rose dramatically due to a
combination of liquidity confiscation and lack of
government credibility in honoring its debts. Infla-
tion fell, but never to acceptable levels. Mean-
while, the economy moved into its worst recession
in history, largely because liquidity confiscation
froze most of producers’ working capital. Absent
any real deficit reduction, inflationary pressures
eventually mounted toward the end of 1990.
Another income-based stabilization plan, Collor-II,
was announced in January 1991, but lack of fiscal
adjustment destroyed the program by March 1991.

The situation in Brazil, on the brink of hyper-
inflation, contrasts sharply with that of Bolivia
recently. Inflation in Brazil has averaged well over
1,000 percent each year from 1988 through mid-
1993. Although the government continues to
struggle toward fiscal control, Brazil seems to be
moving toward a more open trade regime and a
deregulated business environment. In response, the
stock market has boomed, but income inequality
and inflation remain serious problems.
Mexico. With the discovery of vast oil reserves,
the performance of the Mexican economy between
1978 and 1981 was impressive: annual GDP growth
was never less than 8 percent, while the inflation
rate stayed in the range of 20 percent. However,
Mexico’s return to statist policies became apparent.
For example, public-sector expenditure increased
in real terms by 97.7 percent from 1977 to 1981,
for a jump from 29.5 to 41.3 percent of GDP. The
budget deficit grew from 6.7 to 14.7 percent of
GDP during this period, because failure to main-
tain public-sector prices in real terms prevented a
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significant rise in tax revenue. The exchange rate,
which was ostensibly flexible, rose at an average
annual rate of only 3.6 percent during these years.
The budget deficit and real appreciation led to a
128-percent rise in the volume of imported inter-
mediate inputs. This increase coincided with
higher output and employment and, eventually,
problematic inflation rates, balance of payments
deficits, and a burdensome foreign debt.

Failed attempts at adjustment in late 1981 and
early 1982, amid several signs of serious economic
problems, reflected the weakness of President José
López Portillo’s economic policy-making. A 67-
percent devaluation in February 1982, new external
loans, planned cuts in public spending, and in-
creases in public-sector prices were not enough to
stop the flight out of peso-denominated assets
and Mexdollars. The economic crisis unfolded in
August 1982 with a devaluation of nearly 100
percent, the introduction of a dual exchange rate
system, price hikes on staples, and a forced con-
version of Mexdollars into pesos. These were
followed by the nationalization of the banks that
September and a moratorium on foreign debt pay-
ments until a rescheduling agreement was reached
in December 1982. In 1982 annual inflation reached
100 percent, while the real GDP growth rate was
negative for the first time in 50 years.

President Miguel de la Madrid’s administration
began in 1983 with a wide-ranging program of
stabilization and reform, along with negotiations
over the foreign debt. Fiscal austerity, lower money
growth rates, and improvement on the external
accounts were prominent goals of the program,
just as in 1976. During this time, Mexico achieved
much success in meeting its targets. From 1982 to
1983, the public-sector deficit was halved (to 8.9
percent of GDP), money growth rates declined in
both real and nominal terms, and the current
account balance went from a $6 billion deficit to
a $5 billion surplus, in large part due to tight
controls on imports.

Success in meeting the targets initially was
accompanied by a deep recession—real GDP
growth was –5.3 percent in 1983—with only a
slight drop in inflation to 80 percent. Furthermore,
the effects of import compression—squeezing
imports to reverse the current account deficit—
and deep cuts in capital expenditures on long-
term growth prospects were disconcerting. In

1984 and early 1985, real GDP growth improved
modestly, inflation fell into the 60-percent range,
and the current account remained in surplus. At
the same time, the budget deficit began to rise
slightly, and plans for a fiscal correction were
announced in March 1985. Money growth was
strictly controlled despite the fiscal deficits, which
were financed by sales of government bonds
(CETES) to the banking system and public.

In the second half of 1985, the economy
slipped back into recession, as world oil prices fell,
a huge earthquake hit Mexico City, and monetary
policy was tight. Oil prices continued to fall in
1986, and the public-sector deficit rose to 16.3
percent of GDP, despite measures to cut spending
and increase taxes. Monetary and fiscal contraction
continued, and an increase in the rate of peso
depreciation was implemented to cushion the
blow falling oil prices could cause to the balance
of payments. At the time, Mexico faced stagflation:
real GDP growth was –3.8 percent, and the rate of
inflation reached 106 percent in 1986. The economy’s
performance in 1987 was no better: although real
GDP growth was positive, inflation rose to 160
percent. The Pacto de Solidaridad Economica
program was undertaken in late 1987 under the
de la Madrid administration. The peso was frozen
at 2,281 per dollar for most of 1988 immediately
after a severe devaluation in late 1987.

In late 1989, President Carlos Salinas de
Gortari renewed the program as the Pacto para
Estabilizacion e Crecimiento Economico by incor-
porating tax reform combined with exchange rate
devaluation guidance. The administration’s con-
tinuation of trade liberalization and normalization
of relations with creditors produced benefits.
Mexico became the first country to participate in
the Brady Plan for debt restructuring and began
negotiating the North American Free Trade Agree-
ment with the United States and Canada. After
1989, inflation fell sharply, accompanied by a
gradual appreciation of the peso. In 1990, capital
started to flow to Mexico, and by 1992, the Mexican
government had accrued a budget surplus of
about 0.5 percent of GDP.
Summary. Historical experiences of four high-
inflation Latin American countries suggest some
common features of their inflationary processes
and failed attempts at stabilization: no apparent
gains in output growth as a result of increases in
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inflation, high fiscal deficits, and public skepticism
about government’s commitment to fighting infla-
tion. Conversely, successful stabilization in Bolivia
in 1985 and, to a lesser degree, in Argentina in
1991 and Mexico in 1989 involved combined fiscal
adjustment with credibility-enhancing policies
through outward commitments to fixed exchange
rates, increasing independence of central banks,
or social pacts that negotiated the burden of
adjustment across sectors and imposed commit-
ment on the correspondent government actions.1

Costs of inflation and stabilization

Since Milton Friedman and Walter Heller
debated the welfare consequences of monetary
policy, the real cost of inflation has become a
central macroeconomic issue. Sargent’s (1986) study
of four episodes of hyperinflation, which indicates
that real costs of stabilization are present but not
large, has added to the controversy.2 In this section,
we investigate the welfare costs of inflation and
discuss the real costs of stabilization. We draw
empirical evidence from the high-inflation experi-
ences of Argentina, Bolivia, Brazil, and Mexico.
Costs of inflation. Generally, four types of costs
are associated with inflation created from mone-
tary expansion. First, higher inflation raises money
holding costs, thus encouraging more frequent

banking and exchanges. As a consequence, there
will be larger transactions costs, including shoe-
leather or wheelbarrow (transportation) costs for
banking or making exchanges, information costs
for conducting future trading, and time costs for
traveling.3 Second, with higher inflation, sellers
need to change menus and advertising, as well as
their decisions about employment and investment,
more frequently, adding to adjustment costs.4

Third, increased uncertainty about future trading
will result from higher inflation and lead to larger
risk premiums in various financial market returns.5

Finally, different opportunity costs associated with
higher inflation and the different responses that
result will lead to a misallocation of production
inputs, goods outputs, and time devoted to various
economic activities.6

In a traditional partial-equilibrium, monetary-
exchange setup, the welfare costs of inflation can
be measured by approximating the area under the
money demand function (that is, the Harberger
triangle).7 Fischer (1981) and Lucas (1981) apply
this method to obtain estimates of the welfare cost
of inflation to be between 0.3 and 0.45 percent of
gross national product (GNP). Using a general-
equilibrium cash-in-advance model that assumes
cash is required prior to goods purchases, Cooley
and Hansen (1989) find similar estimates. However,
if distortionary taxes such as taxes on labor and
capital income are considered, as in Cooley and
Hansen (1991), inflation distortions combine with
tax distortions, doubling the welfare loss. Wang
and Yip (1993), on the other hand, allow monetary
growth to affect the engine of economic growth
by retarding the accumulation of human capital,
and find a much higher welfare cost of about 3.6
percent of GNP, a number that is not negligible.

Without doubt, overexpansion of money
supply leads to welfare reductions in the long run.
Moreover, the Latin American experience suggests
the absence of a short-run Phillips curve, implying
that even the short-run gain of expansionary
monetary policy may not be present. With this in
mind, we consider the potential costs associated
with ending inflation.
Costs of Stabilization. Efforts to end inflation
almost always seem to be associated with recession.
The lost output associated with inflation reduction
is what is referred to as the “costs” of stabilization.
Table 1 implies that this association, although

1 For a more detailed historical review and statistical dis-
plays, the reader is referred to Bruno, Di Tella, Dornbusch,
and Fischer (1987), Bruno et al. (1991), Welch (1991),
McLeod and Welch (1991), Rogers (1992), and Rogers and
Wang (1992).

2 See Garber (1982) and Wicker (1986).

3 See Saving (1971) and Drazen (1979).

4 See Sheshinski and Weiss (1977), Rotemberg (1983), and
Rotemberg and Summers (1990).

5 See Cukierman (1980) and Ball and Cecchetti (1991).

6 See Garber (1982), Rogers and Wang (1993), and Wang
and Yip (1992), respectively.

7 The following welfare cost measures have been computed
on U.S. data.
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temporary, is prevalent in these high-inflation
countries and was reinforced by casual empiricism
of the low-inflation, developed countries in the
1980s. Stabilization, or disinflation, may be costly
for several reasons. For simplicity, we break these
explanations into the two camps discussed below.

First, New Keynesians emphasize costs
arising from contractionary aggregate demand
policies in the presence of nominal rigidities, or
inertia in wages and prices, which arise because
of staggered or backward-looking contracts and/
or menu costs. Intuitively, with staggered price-
setting behavior, some firms set prices before the
announcement of a fully credible stabilization
program. With these prices set for periods lasting
beyond the program itself, prices are too high. A
potentially long-lasting recession ensues because
no cohort of price-setters desires to be the first to
cut prices. This analysis is based upon the work
of Taylor (1979) and Blanchard (1983).

These results suggest that stabilization pro-
grams should be implemented gradually. As applied
to high-inflation episodes, this school recommends
that incomes policies—in other words, some type
of wage and price controls—be implemented.
Stabilization programs that have followed such
policies have come to be known as heterodox.
Bruno, Di Tella, Dornbusch, and Fischer (1987) pro-
vide an excellent discussion of heterodox stabiliza-
tion programs. They show that in Argentina, Brazil,
and Peru, three heterodox programs failed, while
in Israel (in mid-1985) and Mexico (in late 1989),
heterodox methods were used with more success.

Second, the New Classical school emphasizes
the problems in making a promised stabilization
credible. The credibility problem is made more
difficult, it is argued, by the implementation of
policies. Instead, inflation may be reduced without
much of a cost in terms of lost output if the gov-
ernment pursues an ambitious plan of attack
centered on tightening domestic credit and elimi-
nating the budget deficit. This is the so-called
shock-treatment approach to stabilization. With-
out the frictions of the New Keynesian models,
New Classical analysis asserts that only orthodox
measures, such as fiscal and monetary discipline,
are necessary to end inflation, as long as the pro-
gram achieves credibility.

Sargent (1986) presents evidence that the ends
of four major episodes of inflation were associated

with real costs, though not nearly as large as was
predicted by the believers of the inflation–output
trade-offs. Sargent elaborates on the inflation–
output trade-offs by concluding that in the Austrian
case, the “cost in increased unemployment and
foregone output was minor compared with the
$220 billion GNP that some current analysts esti-
mate would be lost in the U.S. per one percentage
point inflation reduction.” For the much-discussed
German episode, Sargent states the reasons to
expect real effects from stabilization: “There is
little doubt that the ‘irrational’ structure of capital
characterizing Germany after stabilization led to
subsequent problems of adjustment in labor and
other markets.” Garber (1982) and Rogers and Wang
(1993) examine this by-product of stabilization.

More recently, Bolivia in 1985 eliminated a
much higher inflation than had Israel or Mexico,
and did so without employing any heterodox
elements. In fact, the Bolivians actually deregulated
almost all prices at the start of the stabilization
program. What is common among each of these
successful stabilization programs and the ongoing
Argentine stabilization is strong budgetary adjust-
ment. Historical experience has shown that dras-
tically reducing or eliminating the budget deficit
to ensure credibility for the tight-money policy is
absolutely essential for successful stabilization, as
the Brazilians have unfortunately discovered from
the other side of the fence.

Finally, in several high-inflation episodes,
governments delayed for some time before launch-
ing a coherent stabilization program. Examples of
recent literature on the timing of stabilization
policies include Sargent and Wallace (1986), Drazen
and Helpman (1987, 1990), and Alesina and Drazen
(1991). Given the need for credibility, there is
widespread belief that the longer the government
waits to attack inflation, the more damage to the
economy, and hence, the more costly will be the
policies needed to stabilize the economy.

Why, then, do governments delay stabiliza-
tion? One answer may be that policymakers are
irrational, but this conclusion is less than satisfac-
tory because it might explain any behavior. For
Alesina and Drazen (1991), the problem is distri-
butional. In their model, the costs of stabilization
are borne by heterogeneous groups that are not
necessarily affected to the same degree. Because
these groups are in competition to shift the burden
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of stabilization onto others, stabilization is delayed
by a “war of attrition.” Alesina and Drazen (1991)
illustrate how the expected date of stabilization is
affected by various characteristics of the economy,
such as income inequality, political cohesion, and
the extent of monetization of the budget deficit.
Historical experience that shows extremely diverse
stabilization outcomes lends support to the pre-
dictions of this line of research.
Summary. These considerations lead to four main
conclusions. First, the short-run welfare or output
gain of expansionary monetary policy may not be
present. Second, by taking into account  the plaus-
ible adverse growth effect of inflation through
resources misallocation, the welfare costs of even
moderate inflation may be very significant (perhaps
as high as 3.6 percent of GNP). Third, though
there were real costs associated with stabilization
in several high-inflation episodes, such adverse
macroeconomic effects have been mostly temporary.
Finally, ensuring credibility is not only essential to
controlling inflation but important in minimizing
the corresponding real costs of stabilization.

Causes of inflation

Inflation is a long-term, persistent increase
in the price level. From the quantity theory identity
that money stock times velocity is equal to the
price level multiplied by real output, one can specify
the rate of inflation as monetary growth + rate of
change in velocity  – output growth. In an open
economy, both domestic and foreign structural
changes and policy alterations can affect inflation.
For demonstration purposes, this article considers
three types of policy instruments—fiscal, mone-
tary (domestic credit), and external (nominal
exchange rate)—in addition to structural output
(domestic net of foreign) disturbances.

To study how these disturbances affect the
rate of inflation, we construct a modified model of
an inflation trap.8 Following the view that inflation
in the long run is a monetary phenomenon, we
focus primarily on the money market and its
dynamic adjustment process.

Money market equilibrium condition (MM).
We begin by considering a modified Cagan (1956)
money demand model. This type of model has been
broadly used in studies of high inflation or hyper-
inflation. Specifically, money demand (md ) can be
thought of as a decreasing function of the expected
rate of inflation (πe), since higher expected infla-
tion reduces the real value of money. Unlike Cagan
(1956), who restricted economic individuals to
reliance on past information only, we assume that
individuals have rational expectations and thus
utilize all information available and form predic-
tions with no systematic errors. Thus, letting
expected inflation be primarily driven by the pre-
announced rate of money growth (µ), we can
express money demand function as an exponen-
tial function of µ:

Money market equilibrium requires money demand
be equal to (real) money supply, md = m, which
implies

This relationship indicates that in money market
equilibrium, money growth and real money balances
are negatively related. After normalizing popula-
tion and exogenous technological growth as zero,
the actual inflation rate in the short run may deviate
from the preannounced rate of money growth:

where θ  denotes the deviation of inflation from
the (preannounced) money growth rate. This
deviation measure may depend on disturbances to
productivity, the nominal exchange rate, govern-
ment size, central bank credibility, and/or any
other shifters, such as exogenous foreign shocks,
oil-price shocks, and policy shocks that involve
price and wage controls (fiats) during high-inflation
episodes. Later, we shall refer to this negative
relationship between inflation and real money
balances, equation 3, as an MM (money market
equilibrium) locus in (m,π)-space.
Steady-state equilibrium condition (SS). So far,
we have not discussed how the dynamics of the
inflationary process may reach a steady state. To

8 Our model is a modification of that used by Bruno and
Fischer (1990).

( ) exp( ) exp( ).1 md e= − = −απ αµ

( ) [ln( )] / .2 µ α= − m

( ) [ln( )] / ,3 π µ θ α θ= + = − +m



Economic Review — Fourth Quarter 1993 47

complete this analysis, we introduce a standard
steady-state equilibrium condition, which requires
the rate of change of real money balances to be
zero—that is, ṁ/m = 0.

To account for inflationary finance, we
follow Sargent and Wallace (1973) by incorporat-
ing the real government deficit, d, into the
analytical framework. Rather than treating d as
given, we specify it as

where D  represents the ex ante real government
deficit, η can be thought of as deviation of actual
from ex ante real government deficit, and dD/dπ
> 0. An increase in the inflation rate reduces the
real value of income tax revenue given the time
lags involved in tax collections, thus enlarging the
government budget deficit through an increase in
D. This is usually referred to as the Olivera (1967)–
Tanzi (1977) effect. For simplicity, we assume that
the Olivera–Tanzi effect is not strong enough to
alter the structure of the dynamic system. More
specifically, we require that the inflation elasticity
of government deficit (�), which is, for analytic
convenience, assumed to be constant, is strictly
less than unity; for an alternative case, the reader
is referred to Bruno and Fischer (1990). The devia-
tion of actual from ex ante real government deficit,
on the other hand, may respond to changes in
productivity and the size of government.

Since income or sales taxes have been con-
sidered in the above relationship, the deficit must
be financed ex ante by the inflation tax in the
short run—that is, d = µm, where the rate of
nominal money supply growth, µ, can be thought
as the ex ante rate of the inflation tax, and real
money balances, m, can be reinterpreted as the
inflation tax base. Therefore, the government will
adjust money supply according to the following
equation that specifies the evolution of real money
balances as the difference between the nominal
money supply growth rate and the inflation rate:

Substituting the government deficit specification,
equation 4, into the real money balances adjust-
ment equation, equation 5, we obtain the following
steady-state equilibrium condition:

Given the deviation term, η, inflation and real
money balances are negatively related, provided
that the Olivera–Tanzi effect is not too strong.
This relationship, equation 6, will later be referred
to as the SS (steady-state equilibrium) locus in
(m,π)-space. Notably, this SS curve approaches
the horizontal and vertical axes asymptotically.
Determination of the full dynamic equilib-
rium. We are now prepared to illustrate the full
dynamic equilibrium using the MM and SS loci,
equations 3 and 6, in Figure 2. Recall that the SS
curve approaches the two axes asymptotically. To
ensure the existence of a full dynamic equilibrium,
we assume that the government deficit is not too
large. Then the MM curve must intersect the SS
curve at least once, and a full dynamic equilibrium
therefore exists.

The next question is whether the full dynamic
equilibrium is unique. To proceed, we need to
assume that even when the rate of inflation ap-
proaches zero, there is an upper bound on real
money holdings, m

max
, which is finite. Furthermore,

we assume that as inflation becomes uncontrol-
lable, real money holdings approach zero faster
than inflation—that is, πm  approaches zero as π
goes to infinity. Under these two assumptions, we
are able to express the ex post Laffer curve of the
inflationary tax in Figure 3, which plots the ex post
government deficit, d = πmd, against the ex post

Figure 2
Full Dynamic Equilibrium
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inflation tax rate, π. As the reader can see, for a
given level of deficit, d

0
, there are two correspond-

ing rates of inflation, π
1
 and π

2
. In fact, the same

conclusion can be reached by depicting the infla-
tion rate, π, against logged real money balances,
ln(m). One can easily show that the relationship
described in equation 3 is now a straight line with
a negative slope and positive intercepts, while the
relationship displayed in equation 6 is a down-
ward-sloping curve, convex toward the origin.
Provided that the government deficit is not too
large, the presence of two full dynamic equilibria
can again be verified. Thus, examining Figure 2 in
the (m,π)-space, we learn that the MM and SS
curves in this case must intersect twice such that
one deficit level can correspond to two different
rates of inflation (see points A and E, for example).

We now turn to studying the local stability
property of the model. We assume that in transi-
tion to a steady state, the money market is always
in equilibrium. Thus, dynamic movements after
any perturbation must be along the MM curve.
Consider an initial position at point B, which lies
above the SS curve. For a given level of inflation,
real money balances are higher than the steady-
state level and from equation 5, ṁ /m must be nega-
tive. This implies that the dynamic adjustment must
be to reduce m  and hence to move toward point E.
By contrast, if the economy starts from an initial
point below the SS curve, say C (or D), then the
dynamic adjustment process must be to increase
m and hence to move away from A (or toward E).

The discussion above indicates that point A,
which is associated with a lower inflation rate, is
unstable—that is, any disturbance will lead the
dynamics away from A. On the contrary, point E,
which exhibits higher inflation, turns out to be a
stable full dynamic equilibrium. In other words, a
country in this circumstance may end up in an
“inflation trap” (point E) in which inflation is per-
sistently high. This may explain why the four Latin
American countries have experienced chronically
high inflation.

By affecting the two deviation terms, θ and η,

a policy that either tightens money supply growth
with enhanced credibility, or retains the foreign
exchange value of the currency,9 or imposes fiats
(price control or wage freeze) may shift the two
curves such that the MM curve intersects the SS
curve only once, and from below. The possibility
of a unique intersection can be readily seen using
Figure 3. With a credible tight-money policy, it may
set an upper bound for the rate of inflation, say
π

max
 < π

s
, which ensures a one-to-one relationship

between d and , corresponding to the upward-
sloping portion of the ex post Laffer curve. In this
case, one can avoid the inflation trap and free the
economy from a sustained high rate of inflation.

In Figure 4, we illustrate this sort of success-
ful tight-money policy by examining the paths of
logged nominal money stock and logged price
level. The slope of the logged nominal money
stock measures the (nominal) money growth rate,
while the slope of the logged price level measures
the (actual) inflation rate. In the long run, these
two paths are parallel to each other, as indicated
by equation 3 with θ = 0. The vertical difference
then measures logged real money balances. Given
ensured credibility, a tight-money policy imposed
at time T  makes the path of nominal money flatter.
As a consequence, real money demand, m, increases
because of the reduction in anticipated inflation,
as indicated in equation 1, leading to an instanta-
neous drop in the price level. Upon accomplishment
of this successful anti-inflation policy, the economy
will thereafter face a permanently lower inflation

π

πm

d0

π2πsπ1 πmax

9 See Chen (1973) and Rogers (1992) for further elaboration
on currency substitution and its macroeconomic conse-
quences.

Figure 3
Ex Post Laffer Curve
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rate, as reflected by the flatter path of the price level.
Summary. These considerations lead to two main
conclusions. First, a country may end up in a
high-inflation trap, thus lending theoretical support
to the chronically high-inflation experiences faced
by the four Latin American countries for some
periods. Second, some stabilization policies may
not break up the inflation-trap structure, as in
Argentina (before April 1991), Brazil (even into
1993), and Mexico (by late 1989), where the success
of their stabilization programs, if any, was at best
temporary; conversely, a successful stabilization
that ensures credibility and restores market mecha-
nism may move an economy quickly out of the
inflation trap, as witnessed in Bolivia after its 1985
hyperinflation. In summary, our model explains
the rather diverse stabilization outcomes reflected
in Table 1 and demonstrates that a country without
a properly specified, well-executed stabilization
program may never be able to control inflation for
a substantial length of time.

Conclusions

Recalling Figure 1, we provide the reader
with the answers to the child’s game: Argentina
(AP and DY), Bolivia (BP and CY), Brazil (CP and
BY), Mexico (DP and AY). As the reader can see,
there is no clear-cut trade-off between inflation
and output, even in the short run, except on some
occasions after stabilization.

We began this article by posing four ques-

tions, and our discussion has led to their answers.
First, why is inflation an issue worth considering?
We answer this question by examining the real costs
of inflation and stabilization. We point out that by
taking into account the plausible adverse growth
effect of inflation through resource misallocation,
the welfare costs of even moderate inflations may
not be negligible. We also recognize the real costs
associated with stabilization in several high-inflation
episodes but find these adverse macroeconomic
effects to be mostly temporary.

Our second question was, Why has inflation
been so chronically high for several Latin American
countries? We found the answer by constructing a
model to show that the spiral-like adjustment of
the government budget deficit and monetary
expansion may result in an inflation trap, which
represents a dynamically stable equilibrium with
persistently high inflation.

The third question asked was, What are the
main causes of those inflationary episodes? For
the answer, we hypothesize that the main causes
of chronically high inflation include continuous
fiscal and monetary expansion, a productivity
slowdown, a systematic undervaluation of the
domestic currency, and diminished credibility.

Finally, in attempting to answer the last ques-
tion—why some of these countries have been
able to stabilize inflation successfully, while others
have not—we note that stabilization succeeded in
ending the hyperinflationary episode of Bolivia in
1985, essentially because of a tight-money policy
that was made possible by a budgetary adjustment
and market liberalization program that ensured
credibility, and by a proper anchor for inflation
that used the (unified) nominal exchange rate. In
terms of our model, this stabilization program
fundamentally changed the equilibrium money
market relationship, thus enabling the Bolivian
economy to jump out of the inflation trap. A
similar stabilization story emerged to a certain
degree over the past two years in Argentina. Yet
note that, in common with the most successfully
stabilizing nations, both countries attempted
several programs before stabilization succeeded,
implying that both an appropriate prescription
and proper timing are necessary for success. Not
all stabilization programs have that combination,
however, and thus some economies remain in the
inflation trap for extended periods.

Figure 4
Stopping High Inflation

TimeT

ln(P)

ln(M)
ln(m)



Federal Reserve Bank of Dallas50

References

Alesina, Alberto, and Allan Drazen (1991), “Why
Are Stabilizations Delayed?” American Eco-
nomic Review 81 (December): 1170–88.

Ball, Laurence, and Stephen Cecchetti (1991),
“Inflation and Uncertainty at Short and Long
Horizons,” Brookings Papers on Economic
Activity, no. 1: 215–54.

Barro, Robert J. (1989), “The Neoclassical Approach
to Fiscal Policy,” in Modern Business Cycle
Theory, R.J. Barro, ed. (Cambridge, Mass.:
Harvard University Press).

Bils, Mark (1987), “The Cyclical Behavior of Mar-
ginal Cost and Price,” American Economic
Review 77 (December): 838–55.

Blanchard, Olivier J. (1983), “Price Asynchroniza-
tion and Price-Level Inertia,” in Inflation, Debt,
and Indexation, R. Dornbusch and M. Simon-
sen, ed. (Cambridge, Mass.: MIT Press).

Bruno, Michael, Guido Di Tella, Rudiger Dorn-
busch, and Stanley Fischer (1987), Inflation
Stabilization (Cambridge, Mass.: MIT Press).

———, and Stanley Fischer (1990), “Seigniorage,
Operating Rules, and the High Inflation Trap,”
Quarterly Journal of Economics 105 (May):
353–74.

———, ———, Elhanan Helpman, and Nissan
Liviatan with Leora R. Meridor (1991), Lessons
of Economic Stabilization and Its Aftermath
(Cambridge, Mass.: MIT Press).

Cagan, Philip (1956), “The Monetary Dynamics of
Hyperinflation,” in Studies in the Quantity
Theory of Money, M. Friedman, ed. (Chicago:
University of Chicago Press).

Chen, Chau-nan (1973), “Diversified Currency Hold-
ings and Flexible Exchange Rates,” Quarterly
Journal of Economics 87 (February): 96–111.

Cooley, Thomas, and Gary Hansen (1991), “The
Welfare Costs of Moderate Inflations,” Journal
of Money, Credit, and Banking 23 (August):
483–503.

———, and ——— (1989), “The Inflation Tax in a
Real Business Cycle Model,” American Eco-
nomics Review 79 (September): 733–48.

Cukierman, Alex (1980), “The Effects of Wage
Indexation on Macroeconomic Equilibrium: A
Generalization,” Journal of Monetary Eco-
nomics 6 (April): 147–70.

Dornbusch, Rudiger, and Stanley Fischer (1986),
“Stopping Hyperinflations Past and Present,”
Weltwirtschaft Archives vol. 122: 1–47.

———, Federico Sturzenbegger, and Holger Wolf
(1990), “Extreme Inflation: Dynamics and
Stabilization,” Brookings Papers on Economic
Activity, no. 2: 1–64.

Drazen, Allan, and Elhanan Helpman (1990),
“Inflationary Consequences of Anticipated
Macroeconomic Policies,” Review of Economic
Studies 57 ( January): 147–67.

———, and ——— (1987), “Stabilization and
Exchange Rate Management,” Quarterly
Journal of Economics 52 (August): 835–55.

Drazen, Allan (1979), “The Optimal Rate of Infla-
tion Revised,” Journal of Monetary Economics
5 (March): 231–48.

Fischer, Stanley (1981), “Towards an Understanding
of the Costs of Inflation,” Carnegie–Rochester
Conference Series on Public Policy 15: 5–42.

Frankel, Jeffrey (1984), “Monetary and Portfolio-
Balance Models of Exchange Rate Determina-
tion,” in Economic Interdependence and
Flexible Exchange Rates, J.S. Bhandari and B.H.
Putnam, ed. (Cambridge, Mass.: MIT Press).

Friedman, Milton (1968), “The Role of Monetary
Policy,” American Economic Review 58
(March): 1–17.

Garber, Peter M. (1982), “Transition From Inflation
to Price Stability,” Carnegie –Rochester Confer-
ence Series on Public Policy 16: 11–42.

Lucas, Robert E., Jr. (1981), “Discussion of ‘Towards



Economic Review — Fourth Quarter 1993 51

an Understanding of the Costs of Inflation,’ ”
Carnegie –Rochester Conference Series on
Public Policy 15: 43–52.

——— (1980), “Equilibrium in a Pure Currency Eco-
nomy,” Economic Inquiry 18 (April): 203–20.

——— (1972), “Expectations and the Neutrality
of Money,” Journal of Economic Theory 4
(April): 103–24.

McCallum, Bennett (1979), “The Current State of
the Policy-Ineffectiveness Debate,” American
Economic Review 69 ( June): 240–45.

McLeod, Darryl, and John H. Welch (1991), “North
American Free Trade and the Peso: The Case
for a North American Currency Area,” Federal
Reserve Bank of Dallas Research Paper no.
9115 (Dallas, August).

Olivera, Julio (1967), “Money, Prices, and Fiscal
Lags: A Note on the Dynamics of Inflation,”
Banca Nazionale del Lavoro Quarterly Review
20: 258–67.

Rogers, John H. (1992), “The Currency Substitu-
tion Hypothesis and Relative Money Demand
in Mexico and Canada,” Journal of Money,
Credit, and Banking 24 (August): 300–19.

——— (1990), “Foreign Inflation Transmission
Under Flexible Exchange Rates and Currency
Substitution,” Journal of Money, Credit, and
Banking 22 (May): 195–208.

———, and Ping Wang (1993), “Sources of Fluc-
tuations in Relative Prices: Evidence From
High Inflation Countries,” Review of Economics
and Statistics (forthcoming).

Rotemberg, Julio J. (1983), “Aggregate Conse-
quences of Fixed Costs of Price Adjustment,”
American Economic Review 73 ( June): 343–46.

———, and Lawrence H. Summers (1990), “In-
flexible Prices and Labor Hoarding’s Role in
Explaining Procyclical Productivity,” Quarterly
Journal of Economics 105 (November): 851–74.

Sargent, Thomas (1986), “The Ends of Four Big
Inflations,” in Rational Expectations and

Inflation, T. Sargent, ed. (New York: Harper
and Row), 40–109.

———, and Neil Wallace (1986), “Some Unpleas-
ant Monetarist Arithmetic,” in Rational Expec-
tations and Inflation, T. Sargent, ed. (New
York: Harper and Row), 158–90.

———, and ——— (1975), “Rational Expecta-
tions, the Optimal Monetary Instrument, and
the Optimal Money Supply Rule,” Journal of
Political Economy 83 (April): 241–54.

———, and ——— (1973), “Rational Expectations
and the Dynamics of Hyperinflation,” Interna-
tional Economic Review 14 ( June): 328–50.

Saving, Thomas R. (1971), “Transactions Costs and
the Demand for Money,” American Economic
Review 61 ( June): 407–20.

Sheshinski, E., and Y. Weiss (1977), “Inflation and
the Costs of Price Adjustment,” Review of
Economic Studies 54 (April): 287–303.

Tanzi, Vito (1977), “Inflation, Lags in Collection,
and the Real Value of Tax Revenue,” IMF Staff
Papers 24 (March): 154–67.

Taylor, John (1979), “Staggered Wage Setting in a
Macro Model,” American Economic Review 69
(May): 108–13.

Wang, Ping, and Chong K. Yip (1993), “Real Effects
of Money and Welfare Costs of Inflation in an
Endogenously Growing Economy with Trans-
actions Costs,” Federal Reserve Bank of Dallas
Research Paper no. 9311 (Dallas, March).

———, and ——— (1992), “Alternative Approaches
to Money and Growth,” Journal of Money,
Credit, and Banking 24 (November): 553–62.

Welch, John H. (1991), “Hyperinflation and Internal
Debt Repudiation in Argentina and Brazil:
From Expectations Management to the ‘Bonex’
and ‘Collor’ Plans,” Federal Reserve Bank of
Dallas Research Paper no. 9107 (Dallas, May).

Wicker, Elmus (1986), “Terminatus Hyperinflation in
the Dismembered Habsburg Monarchy,” Ameri-
can Economic Review 76 ( June): 350–64.


	Blank Page



