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(]

. A retired person who moved to Florida and an-
swers advertisements for part-time positions
d. A parent who works part-time, wants a full-time
job, but doesn’t have time to look
e. Ateacher who has ajob but s too ill o work
In explaining its procedures, the Departiment of Laboy
gives the following examples:
a.  “Joan Howard told the interviewer that she has
filed applications with three companies for sum-
onlv April and she docsnt
art work until at Teast June 15, because
tending school. Although she has taken
specitic steps 1o lind o job, Joan is classified as not
in the labor force because she is not currently
available for work.™
b.  “lames Kelly and Elvse Martin atend Jefterson
High School. James works alter school at the
North Star Calé, and E is seeking a part-time
job at the same establishment (also afier school).
James” job takes precedence over his non-labor
force activity of going to school, as does Elyse's
search for work; therefore, James is counted as
cmployed and Elyse is counted as unemployed.”
Explain cach of these examples. Take a survey of vour
classmates. Using the examples above, have people

mier jobs, However, it is
wish 1o
she s

~

UNEMPLOYMENT AND THE FOUNDATIONS OF AGGREGATE SUPPLY

classify themselves in terms of their labor-foree status
as employed, unemployed, or not in the labor force.
Assume that Congress is considering a law that would
set the i wm wage above the market-clearing wage
for teenagers but below that for adult workers. Using
supply-and-demand diagrams, show the impact of the
minimum wage on the employment, unemployiment,
and incomes of both sets of workers. Is the unemploy-
ment voluntary or involuntary? What would you rec-
omimend w Congress if vou were called 1o testify abowt
the wisdom of this measure?

Do vou think that the economic costs and personal
stress of a teenager unemploved for 1 month of the
summer might be less or more than those of a head-of-
household unemployed for [ year? Do you think that
this suggests that public policy should have a ditferent
stance with respect to these two groups?

Make a list of reasons why unemployment looks so dif-
ferent in the United States as compared to Europe.
Using the framework in Figure 31-6, show how a de-
crease in the demand for labor would lead to un-
changed unemployment but lower wages in flexible-
wage America, shown in (a), but 1o lower employment,
higher unemployment, and unchanged wages in rigid-
wage Europe, in (4).
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Ensuring Price
Stability

Lenin is said to have
declared that the best
way to destroy the
capitalist system was
to debauch the
currency. By a
continuing process of
inflation, governments
can confiscate, secretly
and unobserved, an
important part of the
wealth of their
citizens.

J- M. Keynes

The United States recently experienced low and sta-
ble inflation that was unprecedented in the nation’s
history and unique among high-income countries.
This experience was primarily due to the success of
monetary policy in keeping output in a narrow corri-
dor between inflationary excesses and depressionary
downturns. In part, the low inflation was found in
the restrained wage growth due to a decline in labor-
union membership, a grayving workforce, and greater
worker docility in the face of aggressive management
cost containment.

Additionally, inflation was restrained because of
phenomenal price declines in computers and other
new-economy products as well as relative quiet in oil
and commodity markets.

One new factor in the inflation equation was the
growing “globalization” of production. As the United
States became more integrated in world markets, do-
mestic firms found that their prices were constrained
by the prices of international competitors. Even
when domestic sales of automobiles were booming,
domestic automakers could not raise their prices too
much for fear of losing market share to Japanese and
other foreign producers.

These were the forces at work in the American
economy that kept inflation in check over the last
two decades. Other countries were not so lucky,
however. The present chapter will examine the
meaning and determinants of inflation and de-
scribe the important public-policy issues that arise
in this area. Figure 32-1 provides an overview of
this chapter.

A.DEFINITION AND IMPACT
OF INFLATION

WHAT IS INFLATION?

We described the major price indexes and defined
inflation in Chapter 21, but it will be useful to reiter-
ate the basic definitions here:

Inflation occurs when the general level of prices
is rising. Today, we calculate inflation by using price
indexes—weighted averages of the prices of thou-
sands of individual products. The consumer price in-
dex (CPI) measures the cost of a market basket of
consumer goods and services relative to the cost of
that bundle during a particular base year. The GDP
deflator is the price of GDP.
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FIGURE 32-1. Inflation Is a Fundamental Constraint on Economic Policy

What are inflation’s economic impacts? What forces lead to persistent inflation? How can
governments slow inflation? These questions are central to macroeconomic theory and

policy today.

The rate of inflation is the percentage change in
the price level:
Rate of inflation (year 1)
price level  price level
(vear 1) (year ¢ — 1)

St X 100
price level (vear t — 1)

If youare unclear on the definitions, refresh vour
memory by reviewing Chapter 21,

The History of Inflation
Inflation is as old as market economies. Figure 39-2
depicts the history of prices in England since the thir-
teenth century. Over the long haul, prices have gen-
erally risen, as the rust line reveals. But examine also
the black line, which plots the path of real wages (the
wage rate divided by consumer prices). Real wages
meandered along until the Industrial Revolution,
Comparing the o lines shows that inflation is not
necessarily accompanied by a decline in real income.
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FIGURE 32-2. English Price Level and Real Wage, 1264-2002 (1270 = 100)

The graph shows England’s history of prices and real wages since the Middle Ages. In early
years, price increases were associated with increases in the money supply, such as from
discoveries of New World treasure and the printing of money during the Napoleonic Wars.
Note the meandering of the real wage prior to the Industrial Revolution. Since then, real

wages have risen sharply and steadily.

Source: E. H. Phelps Brown and 5. V. Hopkins, Eronomica, 1956, updated by the authors.

You can see, too, that real wages have climbed steadily
since around 1800, rising more than tenfold.

Figure 32-3 on page 670 focuses on the beha-
vior of consumer prices in the United States since
the Revolutionary War. Until World War II, the
United States was generally on a combination of gold
and silver standards, and the pattern of price
changes was regular: prices would soar during
wartime and then fall back during the postwar

slump. But the pattern changed dramatically after
World War II. Prices and wages now travel on a one-
way street that goes only upward. They rise rapidly in
periods of economic expansion and slow down in pe-
riods of slack.

Figure 32-4 on page 670 shows CPI inflation
over the last half-century. You can see that the
last few years, with low and stable inflation, were an
unusually tranquil period.
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FIGURE 32-3. Consumer Prices in the United States, 1776-2003

Until World War I, prices fluctuated trendlessly—rising rapidly with each war and then
drifting down afterward. But since then, the trend has been upward, both here and abroad.

Semree: LS. Department of Labor, Burea of Labaor Suistics for data since 1919,
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FIGURE 32-4. Inflation Has Remained Low and Stable in Recent Years

Historically, inflation in the United States was variable, and it reached unacceptably high
rates in the carly 1980s. In the last decade, skillful monetary management by the Federal
Reserve along with favorable supply shocks led to low and stable inflation.

Source: Burean of Lahor Statisties, wiw, blsgov, This graph shows inflation of the consumer price index.
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Three Strains of Inflation
Like discases, inflations exhibit different levels of
severity, 1t is usetul o classifv them into three cate-
gories: low inflation, galloping inflation, and hyvper-
inflation.

Low Inflation. l.ow inllation is characierized by
prices that rise slowly and predictably. We might
define this as single-digit annual inflation rates.
When prices are relatively stable, people trust money be-
cause it retains its value from month o month and
year to year. People are willing 1o write long-term
contracts in money terms because they are confident
that the relative prices of goods they buy and sell will
not get oo far out of line. Most industrial countries
have experienced low inflation over the last decade,

Galloping Inflation. Inflation in the double-digit or
triple-digit range of 20, 100, or 200 percent a year is
called galloping inflation or “very high inflation.”
Galloping inflation is relatively common, particularly
in countries suffering from weak governments, war,
or revolution. Many Latin American countries, such

as Argenting, Chile, and Brazil, had inflation rates of

50 10 700 percent per year in the 1970s and 1980s.
Once galloping inflation becomes entrenched,
serious cconomic distortions arise. Generally, most
contracts get indexed to a price index or 1o a foreign
currency like the dollar. In these conditions, money
loses its value very quickly, so people hold only the
bare-minimum amount of money needed for daily
transactions. Financial markets wither away, as capital
llees abroad. People hoard goods, buy houses, and
never, never lend money at low nominal interest rates.

Hyperinflation. While cconomies seem 1o survive
under galloping inflation, a third and deadly strain
takes hold when the cancer of hyperinflation strikes.
Nathing good can be said about a market economy
in which prices are rising a million or even a trillion
percent per vear,

Hyperinflations are particularly interesting to
students of inflation because they highlight its disas-
trous impacts. Consider this description of hyperin-
Mation in the Confederacy during the Civil War:

We tised to ga e the stores with money in our pockets

and come back with food in our haskets. Now we go

with money in haskets and return with food in our
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pockets. Evervihing is scarce except money! Prices are
chaotic and production disorganized. A meal that
used 1o cost the same amount as an opera ticket now
costs twenty times as much, Evervbaody tends 1o hoard
“things™ and 1o try o get rid of the “bad” paper
maoney, which drives the “good™ metal money out of
circulation. A partial return to barter inconvenience
is the result,

The most thoroughly documented case of hyper-
inflation took place in the Weimar Republic of
Germany in the 1920s. Figure 325 shows how the
government unleashed the monetary  printing
presses, driving both money and prices to astronom-
ical levels. From January 1922 to November 1923, the
price index rose from 1 to 10,000,000,000. I a per-
son had owned 300 million marks worth of German
bonds in early 1922, this amount would not have
bought a piece of candy 2 vears later,

Studies have found several common [eatures in
hyperinflations. First, the real money stock (mea-
sured by the money stock divided by the price level)

The German Hyperinflation
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FIGURE 32-5. Money and Hyperinflation in Germany,
1922-1924

In the early 19205, Germany could not raise enough taxes,
so it used the monetary printing press to pay the govern-
ment’s bills. The stock of curreney rose astronomically
from early 1922 o December 1923, and prices spiral('.f'l
upward as people frantically tried 10 spend their money
betore it lost all value.
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falls drastically. By the end of the German hyper-
inflation, real money demand was only one-thirtieth
of its level 2 years earlier. People are in effect rushing
around, dumping their money like hot potatoes be-
fore they get burned by money's loss of value. Sec-
ond, relative prices become highly unstable. Under
normal conditions, a person’s real wages move only a
percent or less from month to month. During 1923,
German real wages changed on average one-third
(up or down) each month. This huge variation in rel-
ative prices and real wages—and the inequities and
distortions caused by these fluctuations—took an
enormous toll on workers and businesses, highlight-
ing one of the major costs of inflation,

The impact of inflation was beautifully expressed
by |. M. Keynes:

As inflation proceeds and the real value of the cur-
rency fluctuates wildly from month to month, all
permanent relations between debtors and creditors,
which form the ultimate foundation of capitalism,
become so utterly disordered as to be almost mean-
ingless; and the process of wealth-getting degenerates
into a game and a lottery.

Anticipated vs. Unanticipated Inflation
An important distinction in the analysis of inflation is
whether the price increases are anticipated or unan-
ticipated. Suppose that all prices are rising at 3 percent
each year and everyone expects this trend to con-
tinue. Would there be any reason to get excited
about inflation? Would it make any difference if both
the actual and the expected inflation rates were 1 or
3 or 5 percent each year? Economists generally be-
lieve that anticipated inflation at low rates has little
effect on economic efficiency or on the distribution
of income and wealth. People would simply be adapt-
ing their behavior to a changing monetary yardstick.

But the reality is that inflation is usually unantici-
pated. For example, the Russian people had become
accustomed to stable prices for many decades. When
prices were freed from controls of central planning
in 1992, no one, not even the professional econo-
mists, guessed that prices would rise by 400,000 per-
cent over the néxt 5 years. People who were unlucky
enough to hold their wealth in ruble assets saw their
savings become worthless.

In more stable countries like the United States, the
impact of unanticipated inflation is less dramatic, but
the same general point applies. An unexpected jump

CHAPTER 32 + ENSURING PRICE STABILITY

in prices will impoverish some and enrich others. How
costly is this redistribution? Perhaps “cost” does not de-
scribe the problem. The effects may be more social
than economic. An epidemic of burglaries may not
lower GDP, but it causes great distress. Similarly, ran-
domly redistributing wealth by inflation is like forcing
people to play a lottery they would prefer to avoid.

The Quagmire of Deflation
If inflation is so bad, should societies in-
stead strive for deflation—a situation where
prices are actually falling rather than rising?
Historical experience and macroeconomic analysis
suggest that deflation combined with low interest rates
can produce serious macroeconomic difficulties.

A gentle deflation by itself is not particularly harmful.
Rather, deflations generally trigger economic problems
because they may lead to a situation where monetary
policy becomes impotent.

Normally, if prices begin to fall because of a reces-
sion, the central bank can stimulate the economy by in-
creasing bank reserves and lowering interest rates. But if
prices are falling rapidly, then real interest rates may be
relatively high. For example, if the nominal interest rate is
Va percent and prices are falling at 3% percent per year,
then the real interest rate is 4 percent per year. At such
a high real interest rate, investment may be choked off,
with recessionary consequences.

The central bank may decide to lower interest rates.
But the lower limit on nominal interest rates is zero. Why so?
Because when interest rates are zero, then bonds are
essentially money, and people will hardly want to hold a
bond paying negative interest when money has a zero
interest rate. Now, when the central bank has lowered
interest rates to zero, in our example, real interest rates
would still be 3% percent per year, which might still be
too high to stimulate the economy. The central bank is
trapped in a quagmire—a quagmire called the liquidity
trap—in which it can lower short-term interest rates no
further. The central bank has run out of ammunition.

Deflation was frequently observed in the nineteenth
and early twentieth centuries but largely disappeared in the
late twentieth century. However, at the end of the | 990s,
Japan entered a period of sustained deflation. This was in
part caused by a tremendous fall in asset prices, particularly
land and stocks, but also by a long recession. Short-term in-
terest rates were essentially zero after 2000. For example,
the yield on | year bank deposits was 0.032 percent per
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year in mid-2003. The Bank of Japan appeared helpless in
the face of deflation and zero interest rates.

The United States also had a brief skirmish with de-
flation and the liquidity trap in late 2002 and early 2003,
as short-term interest rates fell to their lowest point in
half a century.

Are there any remedies for deflation and the liquidity
trap! One clear solution is to use fiscal policy. A fiscal stimu-
fus will increase aggregate demand, and it will do so without
any crowding out from higher interest rates. Some mone-
tary specialists argue that the central bank could buy long-
term bonds, inflation-protected bonds, or even stocks—for
these are not in a liquidity trap. But most economists be-
lieve that the best defense is a good offense: make sure that
the economy stays safely away from deflation by maintaining
full employment and a gradually rising price level,

THE ECONOMIC IMPACTS
OF INFLATION

Central bankers are united in their determination to
contain inflation. During periods of high inflation,
opinion polls often find that inflation is economic
enemy number one. What is so dangerous and costly
about inflation? We noted above that during periods
of inflation all prices and wages do not move at the
same rate; that is, changes in relative prices occur. As a
result of the diverging relative prices, two definite
cffects of inflation are:

® A redistribution of income and wealth among dif-
ferent groups

® Distortions in the relative prices and outputs of
different goods, or sometimes in output and em-
ployment for the economy as a whole

Impacts on Income and

Wealth Distribution
Inflation affects the distribution of income and
wealth primarily because of differences in the assets
and liabilitics that people hold.! When people owe
money, a sharp rise in prices is a windfall gain
for them. Suppose you borrow $100,000 to buy a
house and your annual fixed-interest-rate morigage
payments are $10,000. Suddenly, a great inflation

—_—
The important elements of balance sheets were deseribed in
Chapiers 7and 25,
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doubles all wages and incomes. Your nominal mort-
gage payment is still $10,000 per year, but its real cost
is halved. You will need to work only half as long as
before to make your mortgage payment. The great
inflation has increased your wealth by cutting in half
the real value of your mortgage debt.

If you are a lender and have assets in fixed-interest-
rate mortgages or long-term bonds, the shoe is on
the other foot. An unexpected rise in prices will leave
you the poorer because the dollars repaid to you are
worth much less than the dollars you lent.

If an inflation persists for a long time, people come
to anticipate it and markets begin to adapt. An al-
lowance for inflation will gradually be built into the
market interest rate. Say the economy starts out with
interest rates of 3 percent and stable prices. Once peo-
ple expect prices to rise at 9 percent per year, bonds
and mortgages will tend to pay 12 percent rather than
3 percent. The 12 percent nominal interest rate re-
flects a 3 percent real interest rate plus a 9 percent in-
flation premium. There are no further major redistrib-
utions of income and wealth once interest rates have
adapted to the new inflation rate. The adjustment of
interest rates to chronic inflation has been observed in
all countries with a long history of rising prices.?

Because of institutional changes, some old myths
no fonger apply. It used to be thought that common
stocks were a good inflation hedge, but stocks gener-
ally move inversely with inflation today. A common
saying was that inflation hurts widows and orphans;
today, they are insulated from inflation because social
security benefits are indexed to consumer prices. Also,
unanticipated inflation benefits debtors and hurts
lenders less than before because many kinds of debt
(like “floating-rate” mortgages) have interest rates
that move up and down with market interest rates.

The major redistributive impact of inflation
comes through its effect on the real value of people’s
wealth. In general, unanticipated inflation redistrib-
utes wealth from creditors 1o debtors, helping bor-
rowers and hurting lenders. An unanticipated de-
cline in inflation has the opposite  effect. But
inflation mostly churns income and assets, randomly
redistributing wealth among the population with lit-
tle significant impact on any single group.

_—
2 o . . .

Fig. 253-3 shows movements in nominal and real HHeTest ries

tor the United States in recent vears,




674

Impacts on Economic Efficiency
In addition 1o redistributing incomes, inflation af-
fects the real economy in two specific areas: It can
harm economic efficiency, and it can aftect total out-
put. We begin with the efficiency impacts.

Inflation impairs cconomic etficiency because it
distorts prices and price signals. In a low-inflation econ-
omy, il the market price ol a good rises, both buvers
and sellers know that there has been an actual
change in the supply and/or demand conditions for
that good, and they can react appropriately. For ex-
ample, il the neighborhood supermarkets all boost
their beef” prices by 50 percent, perceptive con-
sumers know that it’s time to start ealing more
chicken. Similarly, if the prices of new computers fall
by 90 percent, you may decide it’s time to turn in
vour old model.

By contrast, in a high-inflation economy it’s
much harder to distinguish between changes in rela-

tive prices and changes in the overall price level. If

inflation is running at 20 or 30 percent per month,
price changes are so frequent that changes in relative
prices get missed in the confusion.

Inflation also distorts the use of money. Currency is
money that bears a zero nominal interest rate. If the in-
flation rate rises from 0 to 10 percent annually, the real
interest rate on currency falls from 0 to —10 percent
per year. There is no way to correct this distortion,

As a result of the negative real interest rate on
money, people devote real resources to reducing
their money holdings during inflationary times.
They go to the bank more often—using up “shoe
leather™ and valuable time. Corporations set up elab-
orate cash-management schemes. Real resources are
thereby consumed simply to adapt to a changing
monetary yardstick rather than to make productive
investments.

Many economists point to the distortion of infla-
fion on taxes. Certain parts of the tax code are written
in dollar terms. When prices rise, the real value of
those provisions tends to decline. For example, you
might be able to subtract a fixed-dollar “standard de-
duction™ from your income in calculating your tax-
able income. With inflation, the real value of that
standard deduction would decline and the real value
of your taxes would risc. Such “taxation without leg-
islation™ has led many countries to index their tax
laws to prevent inflation-induced tax increases. Parts
of the U.S. tax code were indexed during the 1980s.
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Indexing of tax brackets alone will not purge the
tax system of the impacts of inflation because infla-
tion distorts measures of income. For example, il you
earncd an interest rate of 6 percent on your funds in
2003, half of this return simply replaced your loss in
the purchasing power of your funds from a 3 percent
inflation rate. Yet the tax code does not distinguish
between real return and the interest that just com-
pensates for inflation. Many similar distortions of
income and taxes are present in the tax code today.

But these are not the only costs; some economists
point to menu costs of inflation. The idea is that when
prices are changed, firms must spend real resources
adjusting their prices. For instance, restaurants
reprint their menus, mail-order firms reprint their
catalogs, taxi companies remeter their cabs, cities
adjust parking meters, and stores change the price
tags of goods. Sometimes, the costs are intangible,
such as those involved in gathering people to make
new pricing decisions.

Macroeconomic Impacts
What are the macroeconomic effects of inflation?
This question is addressed in the next section, so we
merely highlight the major points here. Until the
1970s. high inflation in the United States usually
went hand in hand with economic expansions; infla-
tion tended to increase when investment was brisk
and jobs were plentiful. Periods of deflation or de-
clining inflation—the 1890s, the 1930s, some of the
1950s—were times of high unemployment of labor
and capital,

But a more careful examination of the historical
record reveals an interesting fact: The positive asso-
ciation between output and inflation appears to be
only a temporary relationship. Over the longer run,
there seems to be an inverse-U-shaped relationship
between inflation and output growth. Table 39-1
shows the results of a recent multicountry study of
the association between inflation and growth. It indi-
cates that economic growth is strongest in countries
with low inflation, while countries with high inflation
or deflation tend to grow more slowly. (But beware
the ex post fallacy here, as explored in question 7 at
the end of the chapter.)

What Is the Optimal Rate of Inflation?
Most nations seek rapid economic growth, full em-
ployment, and price stability. But just what is meant
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Inflation rate Growth of per capita GDP
(% per year) (% per year)

—=20-0 0.7
(=10 2.4
1020 1.8
20-4() 0.4
100-200 -1.7
1,000+ —6.5

TABLE 32-1. Inflation and Economic Growth

The pooled experience of 127 countries shows that the
most rapid growth is associated with low inflation rates. De-
Mation and moderate inflation accompany slow growth,
while hyperintlations are associated with sharp downturns,
Suiree: Michacl Bruno and William Easterly, “Inflation Crises and Long-

Run Girowtl,” World Bank Policy Research Working Paper 1517
Seprember 19495,

by “price stability”? Exactly zero inflation? Over what
period? Oris ic perhaps low inflation?

One school of thought holds that policy should
aim for absolutely stable prices or zero inflation. If
we are confident that the price level in 20 years will
be very close to the price level today, we can make
better long-term investment and saving decisions.

Many macroeconomists believe, however, that,
while a zero-inflation target might be sensible in an
ideal economy, we do not live in a frictionless system.
Perhaps the most important friction is the resistance
of workers to declines in money wages. If the aver-
age wage level were stable, this would be the aver-
age of some wages that are rising and some that
are falling. But workers and firms are extremely
refluctant o cut money wages. Evidence for the
downward rigidity of wages is found in a compre-
hensive government survey of wage changes in man-
ufacturing over the period 1958-1978. During this
period, on average less than 0.1 percent of workers
received wage cuts, even in vears when inflation was
extremely Tow.

From a macroeconomic point of view, this sug-
gests that zero inflation would be associated with a
higher sustainable level of unemployment and a
fower level of output than would be the case at an
inflation rate of 2 1o 4 percent. A recent study esti-
mates that targeting stable prices would cost the
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United States between | and 3 percent lower output
and employment permanently as compared with an
inflation target of around 3 percent. The authors
conclude:

Downward rigidity [of wages] interferes with the

ability of some firms 10 make adjustiments in real

wages, leading to inefficient reductions in employ-

ment. . .. The main implication for policymakers

is that targeting zero inflation will lead 1o a large

inefficiency in the allocation of resources, as re-

flected in an unemployment rate that is unnec-

essarily high.®

We can summarize our discussion in the follo-
wing way:

While economists may disagree on the exact tar-
get for inflation, most agree that a predictable and
gently rising price level provides the best climate for
healthy economic growth. A careful sifting of the ev-
idence suggests that low inflation like that seen re-
cently in the United States has little impact on pro-
ductivity or real output. By contrast, galloping
inflation or hyperinflation can cause serious harm to
productivity and to individuals through the redistrib-
ution of income and wealth.

B. MODERN INFLATION
THEORY

Can market economies simultaneously enjoy the bless-
ings of full employment and price stability? Is there no
way to control inflation other than by economic slow-
downs that keep unemployment undesirably high? If
recessions are too high a price to pay for the control of
inflation, do we need “incomes policies” that can lower
inflation without raising unemployment?

Questions, questions, questions. Yet answers to
these are critical to the economic health of modern
mixed economies. In the balance of this chapter we
explore modern inflation theory and analyze the
costs of lowering inflation.

—
¥ See the reference 1o Akerlof, Dickens, and Perry in this chap-
ter’s Further Reading section.
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PRICES IN THE AS-AD FRAMEWORK

There is no single source of inflation. Like illnesses,
inflations occur for many reasons. Some inflations
come from the demand side; others, from the supply
side. But one key fact about modern inflations is that
they develop an internal momentum and are costly
to stop once under way.

Inertial Inflation
In modern industrial economies like the United States,
inflation has great momentum and tends 1o persist at
the same rate. Inertial inflation is like a lazy old dog. If
the dog is not “shocked” by the push of a foot or the
pull of a cat, it will stay put. Once disturbed, the dog
may chase the cat, but then it eventually lies down in a
new spot where it stays until the next shock.

During the 1990s, prices in the United States rose
steadily at around 3 percent annually, and most peo-
ple came to expect that inflation rate. This expected
rate of inflation was built into the economy's institu-
tions. Wage agreements between labor and manage-
ment were designed around a 3 percent inflation
rate; government monetary and fiscal plans assumed
a 3 percent rate. During this period, the inertial rate
of inflation was 3 percent per year. Other names some-
times heard for this concept are the core, underlying,
or expected inflation rate.

While inflation can persist at the same rate for a
while, history shows that shocks to the economy tend
to push inflation up or down. The economy is con-
stantly subject to changes in aggregate demand,
sharp oil- and commodity-price changes, poor har-
vests, movements in the foreign exchange rate, pro-
ductivity changes, and countless other economic
events that push inflation away from its inertial rate.

The economy has an ongoing inertial rate of in-
flation to which people’s expectations have adapted.
This built-in inertial inflation rate tends to persist un-
til a shock causes it to move up or down.

Demand-Pull Inflation
One of the major shocks to inflation is a change in
aggregate demand. In earlier chapters we saw that
changes in investment, government spending, or net
exports can change aggregate demand and propel
output beyond its potential. We also saw how a na-
tion’s central bank can affect economic activity.
Whatever the reason, demand-pull inflation occurs
when aggregate demand rises more rapidly than the
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economy's productive potential, pulling prices up to
cquilibrate aggregate supply and demand. In effect,
demand dollars are competing for the limited supply
of commodities and bid up their prices. As unem-
ployment falls and workers become scarce, wages are
bid up and the inflationary process accelerates.

One important factor behind demand inflation is
rapid money-supply growth. Increases in the money
supply increase aggregate demand, which in turn in-
creases the price level. Thus, when the German cen-
tral bank printed billions and billions of paper marks
in 1922-1923 and they came into the marketplace in
search of bread or housing, it was no wonder that
the German price level rose a billionfold. This was
demand-pull inflation with a vengeance. This scene
was replayed when the Russian government financed
its budget deficit by printing rubles in the early
1990s. The result was an inflation rate that averaged
25 percent per month [or 100 X (1.25'% — 1) = 1355
percent per year).*

Figure 32-6 illustrates the process of demand-
pull inflation in terms of aggregate supply and de-
mand. Starting from an initial equilibrium at point £,

* The next chapter’s review of alternative approaches to macro-
economics examines “monetarist” theories, which hold that
price changes depend principally on changes in the money
supply.

P Potential output

Price level

Real output

FIGURE 32-6. Demand-Pull Inflation Occurs When Too
Much Spending Chases Too Few Goods

When aggregate demand increases, the rising spending is
competing for limited goods. Prices rise from P o P' in
demand-pull inflation. How would cost-push inflation be
analyzed in this framework?
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suppose there is an expansion of spending that
pushes the AD curve up and to the right. The econ-
omy's equilibritim moves from Eto £’. At this higher
level of demand, prices have risen from P o P,
Demand-pull inflation has taken place.

Cost-Push Inflation

The rudiments of demand-pull inflation were under-
stood by the classical economists and used by them to
explain historical price movements. But a strange
thing happened during the last half-century—the in-
flation process changed. Look back at the history of
prices on page 670 and note that prices today travel a
one-way street—up in recessions, up faster in booms.
What differentiates modern inflation from the sim-
ple demand-pull variety is that prices and wages rise
even in recessions when 30 percent of factory capac-
ity lies idle and 10 percent of the labor force is un-
employed. This phenomenon is known as cost push or
supply-shock inflation.

Inflation resulting from rising costs during peri-
ods ol high unemployment and slack resource uti-
lization is called cost-push inflation.

In looking for explanations of cost-push inflation,
economists often start with wages. In 1982, tor ex-
ample, when the unemployment rate was almost
10 percent, wages rose 5 percent. Wages tend to rise
even in recession because they are administered prices
and because of the strong resistance to wage cuts.

Sometimes, cost-push shocks lead to an upward
push to inflation. In 1973, in 1978, and again in late
1999 and early 2000, countries were minding their
own macroeconomic business when severe shortages
in oil markets occurred. Oil prices rose sharply, busi-
ness costs of production increased, and a sharp burst
of cost-push inflation followed. Sometimes, cost
shocks are favorable. For example, during the 1990s,
the United States enjoyed downward pressure on ag-
gregate supply because of rapid productivity growth;
falling energy, import, and commodity prices; and
favorable trends in health costs.

Expectations and Inertial Inflation
Why, you might ask, does inflation have such strong
inertia or momentum? The answer is that most prices
and wages are set with an eye to future economic con-
ditions. When prices and wages are rising rapidly and
are expected to continue doing so, businesses and
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workers tend to build the rapid rate of inflation into
their price and wage decisions. High or low inflation
expectations tend to be self-fulfilling prophecies.

We can use a hypothetical example to illustrate
the role of expectations in inertial inflation. Say
that in 2004, Brass Mills Inc., a nonunionized light-
manufacturing firm, was contemplating its annual
wage and salary decisions for 2005, Its sales were
growing well, and it was experiencing no major sup-
ply or demand shocks. Brass Mills’ chief economist
reported that no major inflationary or deflationary
shocks were foreseen, and the major forecasting ser-
vices were expecting national wage growth of 4 per-
cent in 2005. Brass Mills had conducted a survey of
local companies and found that most employers
wWeTe planning on increases in compensation of 3 to
5 percent during the next year. All the signals, then,
pointed to wage increases of around 4 percent for
2005 over 2004.

In examining its own internal labor market, Brass
Mills determined that its wages were in line with the
local labor market. Because the managers did not
want to fall behind local wages, Brass Mills decided
that it would try to match local wage increases.
It therefore set wage increases at the expected mar-
ket increase, an average 4 percent wage increase
for 2005.

The process of setting wages and salaries with an
eye to expected future economic conditions can be
extended to virtually all employers. This kind of rea-
soning also applies to many product prices—such as
college tuitions, automobile-model prices, and long-
distance telephone rates—that cannot be easily
changed after they have been set. Because of the
length of time involved in modifving inflation expec-
tations and in adjusting most wages and many prices,
inertial inflation will yield only to major shocks or
changes in economic policy.

Figure 32-7 illustrates the process of inertial in-
flation. Suppose that potential output is constant
and that there are no supply or demand shocks. If
everyone expects average costs and priccs to rise at
3 percent each year, the AS curve will shift upward at
3 percent per year. If there are no demand shocks,
the AD curve will also shift up at that rate. The inter-
section of the AD and AS curves will be 3 percent
higher each year. Hence, the macroeconomic equi-
librium moves from E to ['to E" Prices are rising
3 percent from one vear to the next: inertial inflation
has set in at 3 percent.



ENSURING PRICE STABILITY

678 CHAPTER 32 -
P )
. Potential output
Price o
level Q
AD™"
P = (1.03)P' \
2 ™
= (1.03)°P T \
. Ny
P =1.03P P " ___....--\ =
\k.
Py '
Q
Real output

FIGURE 32-7. An Upward Spiral of Prices and Wages Occurs When Aggregate Supply and

Demand Shift Up Together.

Suppose that production costs and AD rise by 3 percent each year. AS and AD curves would
shift up 3 percent each year. As the equilibrium moves from E o E' w0 E", prices march up

steadily because of inertial inflation.

Inertial inflation occurs when the AS and AD
curves are moving steadily upward at the same rate.

Price Levels vs. Inflation
Using Figure 32-7 above, we can make the useful dis-
tinction between movements in the price level and
movements in inflation. In general, an increase in
aggregate demand will raise prices, other things be-
ing equal. Similarly, an upward shift in the AS curve
resulting from an increase in wages and other costs
will raise prices, other things being equal.

But of course other things always change; in par-
ticular, AD and AS curves never sit still. Figure 32-7
shows, for example, the ASand AD curves marching
up together.

What if there were an unexpected shift in the AS
or AD) curve during the third period? How would
prices and inflation be affected? Suppose, for exam-
ple, that the third period’s AD” curve shifted to the
left to AD™ because of a monetary contraction, This
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might cause a recession, with a new equilibrium at
E" on the AS" curve. At this point, output would
have fallen below potential; prices and the inflation
rate would be lower than at E”, but the economy
would still be experiencing inflation because the
price level at £™ is still above the previous period’s
equilibrium E’ with price P'".

This example is a reminder that supply or de-
mand shocks may reduce the price level below the
level it would otherwise have attained. Nonetheless,
because of inflation’s momentum, the economy may
continue to experience inflation.

THE PHILLIPS CURVE

A useful way of understanding inflation is the
Phillips curve. This curve shows the relationship be-
tween unemployment and inflation. The basic idea is
that when output is high and unemployment is low,
wages and prices tend to rise more rapidly. This oc-
curs because workers and unions press more strongly
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when jobs are plentiful, and firms
aise prices when sales are brisk. The
—high unemployment tends to

for wage increase

can more easilva

converse also hold:
slow inflation.

Short-Run Phillips Curve
Macrocconomists distinguish between the short-run
Phillips curve and the long-run Phillips curve. A tp-
ical short-run Phillips curve is shown in Figure 32-8,
On the diagram’s horizontal axis is the unemploy-
ment rate. On the black left-hand vertical scale is the
annual rate of price inflation. The rust right-hand
vertical scale shows the rate of money-wage inflation.
As you move leftward on the Phillips curve by reduc-
ing unemployment, the rate of price and wage in-
crease indicated by the curve becomes higher,

An important piece of inflation arithmetic un-
derlies this curve. Say that labor productivity (output
per worker) rises at a steady rate of 1 percent each
vear. Further, assume that firms set prices on the ba-
sis ol average labor costs, so prices always change just

as much as average labor costs per unit of output, If

wages are rising at 4 percent, and productivity is
rising at 1 percent, then average labor costs will rise
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FIGURE 32-8. The Short-Run Phillips Curve Depicts the
Tradeoff between Inflation and Unemployment

A short-run Phillips curve shows the inverse relationship
between inflation and unemplovment. The rust wage-
change scale an the right-hand vertical axis is higher than
the black Teft-hand inflation scale by the assumed 1 percent
rate of growth of average labor productivit.
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at 3 percent. Consequently, prices will also rise at
3 percent,

Using this inflation arithimetic, we can sec the rela-
tion between wage and price increases in Figure 32-8.
These two scales in the figure differ only by the as-
sumed rate of productivity growth (so the price
change of 4 percent per vear would correspond to a
wage change of 5 percent per year if’ productivity
grew by 1 percent per year and if prices always rose as
fast as average labor costs).

The Logic of Wage-Price Arithmetic
This relationship between prices, wages,
and productivity can be formalized as fol-
lows: The fact that prices are based on average
labor costs per unit of output implies that P is al-
ways proportional to WL/Q, where P is the price level, W
is the wage rate, L is labor-hours, and Q is output. Assume
that average labor productivity (Q/L) is growing smoothly
at | percent per year. Hence, if wages are growing at
4 percent annually, prices will grow at 3 percent annually
(= 4 percent growth in wages — | percent growth in
productivity). More generally,

Rateof _  raeof rate of
inflation  wage growth  productivity growth

This shows the relationship between price inflation and
wage inflation.

We can illustrate how closely this relationship holds
with actual numbers for a high-inflation period and for a
low-inflation period. The following table shows the major
long-run determinants of inflation to be wage growth and
productivity change. From the first to the second period,
inflation rose because wage growth increased slightly
while productivity fell sharply. In the last 2 years, inflation
was very low because wage growth was restrained while
productivity growth rebounded.

Rate of Rate of Rate of
CPI wage productivity
inflation (%) growth (%) growth (%)
19591973 3t 58 32
1974-1997 6.0 6.3 1.5
1998-1999 24 39 25

Source: Bureau of Laber Statistics data on the business SECTOr, at
www.bls.gov,
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The Nonaccelerating Inflation

Rate of Unemployment
Feonomists who looked carefully at inflationary
periods noticed that the Phillips curve drawn in Fig-
ure 32-8 was quite unstable. Based on theoretical
work of Edmund Phelps and Milton Friedman, along
with statistical tests of the actual history, macroecon-
omists developed the modern theory of inflation,
which distinguishes between the long run and the
short run. The downward-sloping Phillips curve of
Figure 32-8 holds only in the short run. In the
long run, the Phillips curve is vertical, not downward-
sloping. This approach implies that in the long-run
there is a minimum unemployment rate that is con-
sistent with steady inflation. This is the nonaccelerat-
ing inflation rate of unemployment or NAIRU (pro-
nounced “nay-rew”).”

The nonaccelerating inflation rate of unemploy-
ment (or NAIRU) is that unemployment rate consis-
tent with a constant inflation rate. At the NAIRU,
upward and downward forces on price and wage
inflation are in balance, so there is no tendency for
inflation to change. The NAIRU is the lowest unem-
ployment rate that can be sustained without upward
pressure on inflation.

The idea behind the NAIRU is that the state of

the economy can be divided into three sitnations:

® [xcess demand. When markets are extremely tight,

with low unemployment and high utilization of

capacity, then prices and wages will be subject to
demand-pull inflation and rising inflation.

® lixeess supply. In recessionary situations, with high
unemployment and idled factories, firms tend to
sell at discounts and workers push less aggres-
sively for wage increases. Wage and price infla-
tion tend to moderate,

® Neutral pressures. Sometimes the economy is oper-
ating “in neutral.” The upward wage pressures
from job vacancies just match the downward
wage pressures from unemployment. There are
no supply shocks from oil or other exogenous
sources, Here, the cconomy is at the NAIRU, and
inflation neither rises nor falls,

T Other terms will sometimes be encountered, The original
mame for the NAIRU was the “natural vate of unemplov-
ment.” This term is unsatisfactory because there is nothing
natural about the NAIRU .
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From Short Run to Long Run
How does the economy move from the short run to the
long run? The basic idea is that when price changes are
unanticipated, the short-run Phillips curve tends to
shift up or down. This point is illustrated by a series of
steps in a “boom cycle” here and in Figure 32-9:

® Period 1. In the first period, unemployment is at
the NAIRU. There are no demand or supply sur-
prises, and the economy is at point A on the lower
short-run Phillips curve (SRPC) in Figure 32-9.

® Period 2. Next, suppose there is an economic ex-
pansion which lowers the unemployment ratc. As
unemployment declines, firms recruit workers
more vigorously, giving larger wage increases
than formerly. As output approaches capacity,
price markups rise. Wages and prices begin to ac-
celerate. In terms of our Phillips curve, the econ-
omy moves up and to the left 1o point B on its
short-run Phillips curve (along SRPC in Fig-
ure 329). As shown in the figure, inflation
expectations have not yet changed, so the econ-
omy stays on the original Phillips curve, on SRPC.
The lower unemployment rate raises inflation
during the second period.

® Period 3. Because inflation has risen, firms and
workers are surprised, and they revise upward
their inflationary expectations. They begin to in-
corporate the higher expected inflation into
their wage and price decisions. The result is a
shift in the short-run Phillips curve. We can see the
new curve as SRPC’ in Figure 32-9. The new
short-run Phillips curve lies above the original
Phillips curve, reflecting the higher expected
rate of inflation. We have drawn the curve so that
the new expected inflation rate for period 3
equals the actual inflation rate in period 2. If a
slowdown in economic activity brings the unem-
ployment rate back to the NAIRU in period 3, the
economy moves to point C. Even though the un-
employment rate is the same as it was in period 1,
actual inflation will be higher, reflecting the up-
ward shift in the short-run Phillips curve.

Note the surprising outcome. Because the ex-
pected inflation rate has increased, the rate of infla-
tion is higher in period 3 than during period 1 even
though the unemployment rate is the same. The
economy in period 3 will have the same rea! GDP and
unemployment rate as it did in period 1, even though
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FIGURE 32-9. The Shifting Phillips Curve

This figure shows how economic expansion leads to an inflationary surprise and an upward
shift in the shortrun Phillips curve. The steps in the shift are explained by the bullets in the
text. Note that if you connect points A, B, and C, the shifting curve produces a clockwise |{']0p

Bt A

the nominal magnitudes (prices and nominal GDP)
are now growing more rapidly than they did before
the expansion raised the expected rate of inflation.

We can also track a “recession cycle” that occurs
when unemployment rises and the actual inflation
rate falls below its expected rate. The expected rate
of inflation declines in recessions, and the economy
enjoys a lower inflation rate when it returns to the
NAIRU. This painful cycle of austerity occurred dur-
ing the Carter-Volcker-Reagan wars against inflation

during 1979-1984,

The Vertical Long-Run Phillips Curve
When the unemployment rate departs from the
NAIRU, the inflation rate will tend to change. What
happens if the gap between the actual unemploy-
ment rate and the NAIRU persists? For example, say
that the NAIRU is 5 percent while the actual unem-
ployment rate is 8 percent. Because of the gap, infla-
tion will tend to rise from year to year. Inflation
might be 3 percent in the first year, 4 percent in the
second year, 5 percent in the third year—and might
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continue to move upward thereafter. When would
this upward spiral stop? It stops only when unem-
ployment moves back to the NAIRU. Put differently,
as long as unemployment is below the NAIRU, wage
inflation will tend to increase.

The opposite behavior will be seen at high un-
employment. In that case, inflation will tend to fall as
long as unemployment is above the NAIRU.

Only when unemployment is at the NAIRU will
inflation stabilize; only then will the shifts of supply
and demand in different labor markets be in bal-
ance; only then will inflation—at whatever is its iner-
tial rate—tend neither to increase nor to decrease.

The modern theory of inflation has important
implications for economic policy. It implies that
there is a minimum level of unemployment that an
economy can enjoy in the long run. If the economy is
pushed to very high levels of output and employ-
ment, this will ignite an upward spiral of wage and
price inflation. This theory also provides a formula
for curbing inflation. When the inflation rate is too
high, a country can tighten money, trigger a recession,
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FIGURE 32-10. Actual Unemployment Rate and NAIRU

The NAIRU is the unemployment rate at which upward and downward forces acting on

inflation are in balance,

Souree: Acteal umemplovment rate from Burciau of Labor Stuistics: NATRU from estimates of the Congressional

Budger Olfice.

raise the unemployment rate above the NAIRU, and
thereby reduce inflation.

The NAIRU defines the neutral zone between
CXCeSSive tightness/rising inflation and high unem-
ployment/falling inflation. In the short run, infla-
tion can be reduced by raising unemployment above
the NAIRU, but in the long run, the NAIRU is the
lowest sustainable rate of unemployment.

Quantitative Estimates
Although the NAIRU is a crucial macroeconomic
concept, precise numerical estimates of the NAIRU
have proved elusive. Many macroeconomists have
used advanced techniques to estimate the NAIRU,
For this text, we have adopted the estimates prepared
by the Congressional Budget Office (CBO). Accord-
ing to the CBO, the NAIRU rose gradually from the
19505, peaked at 6.3 percent of the labor force around
1980, and declined 10 5.2 percent by 2002. CBO

estimates, along with the actual unemployment rate
through the end of 1999, are shown in Figure 32-10,

The Inflation Puzzle of the 1990s
The United States experienced a period of
unusual macroeconomic stability and pros-
perity in the late 1990s. Qutput grew rapidly,
unemployment fell sharply, and inflation was at its
lowest rate for three decades.

While most Americans were satisfied with the robust
economic growth, macroeconomists were puzzled about
the unusual behavior of wages and prices. Economic stud-
ies from earlier periods suggested that wage and price in-
flation would begin to rise when unemployment fell below
the NAIRU, which was generally thought to be around
5% percent of the labor force. Unemployment fell below
5 percent for 3 years running, starting in 1997.Yet infla-
tion fell over this period.



