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Preface

As in previous editions this book begins with business cycles, unemploy-
ment, and inflation. Experience teaches us that students want to understand
what is happening today, and particularly why the Global Economic Crisis
occurred and why the unemployment rate was above 9 percent during the
first two years of the economic recovery. The curiosity of students about what
is wrong with today’s economy engages them with the subject matter, in no
small measure because they know that the economy will influence their job
prospects after graduation. This book provides an immediate payoff to that
curiosity within the first few chapters by placing its treatment of business
cycles first. The economics of long-term growth are important but should
come later, after students learn about the models, answers, and puzzles
surrounding business cycles.

What's New in This Edition?

* The book’s organization is an ideal home for systematic treatment of the
Global Economic Crisis, the single most important macroeconomic event
since the Great Depression. It poses a challenge for intermediate macro
instructors whose students will be expecting answers, not only about the
causes of the Crisis but also the reasons why the recovery has been so
slow. Fortunately, the structure of previous editions allows the treatment
of the Crisis and recovery to fit seamlessly into the existing organization.
Chapter 4 on the IS-LM model has always ended with sections on “strong
and weak effects of monetary and fiscal policy” (pp. 102-06 in this
edition).

¢ The new Chapter 5, “Financial Markets, Financial Regulation, and
Economic Instability,” introduces the concepts relevant to the housing
bubble and financial market meltdown, including risk, leverage, securiti-
zation, and bubbles. Balance sheets are introduced to contrast traditional
banks with the “wild west” of finance in which loans are financed not
from deposits but by borrowing. The post-2001 housing bubble is com-
pared with the stock market bubble of 1927-29 that led to the Great
Depression.

¢ Financial market concepts are integrated into the IS-LM analysis of
monetary policy weakness. The “zero lower bound” is interpreted as a
horizontal LM curve lying along the horizontal axis to the left of full
employment, and the economy’s problem is portrayed as a leftward shift
in the IS curve that pushes its full-employment equilibrium interest rate
into negative territory, below the zero lower bound. In addition to shifting
leftward, the IS curve becomes steeper, i.e., less sensitive to interest rate
changes, due to the effect of the post-bubble “hangover” on demand
(foreclosures and excess consumer debt) and on supply (too many unsold
houses and condos).



e Term premium and risk premium add to the Fed’s problem and motivate
quantitative easing. The traditional textbook focus on a single short-term
interest rate is supplemented by the government bond rate, which exceeds
the short-term rate by the term premium. And the corporate bond rate rele-
vant for the borrowing of business firms exceeds the government bond rate
by the risk premium. These two premiums provide the context for the new
concept “quantitative easing” as the attempt by the Fed, hamstrung by the
zero lower bound for the short rate, to reduce the term premium and/or
the risk premium.

¢ Bank and Federal Reserve balance sheets. A colorful graph shows not
only the now-familiar explosion of the Fed’s assets in 2008-11 but also the
counterpart of that explosion on the liability side, that is, the emergence of
more than $1 trillion of excess reserves. A comparison shows that excess
reserves were about the same share of GDP in 2009-10 as in 1938-39, one
of many comparisons in the book of the Global Economic Crisis and the
Great Depression.

e Chapter 6 asks, “Can fiscal policy come to the rescue?” It includes mate-
rial from the previous edition on the deficit-GDP and debt-GDP ratios, the
structural deficit, automatic stabilizers vs. discretionary policy, and stabil-
ity conditions to avoid a long-term explosion of the debt-GDP ratio. The
debate about the Obama stimulus motivates a new section that explains
why fiscal multipliers are so different for alternative types of policies and
why it is so difficult to design a stimulus program (e.g., multipliers of tax
cuts may be small, “shovel-ready” projects may not be available in suffi-
cient numbers). A unique set of graphs compares fiscal policy in 1933—41
with 2005-10.

e The twin concepts of the “output gap” and the “unemployment gap” are
introduced in the first chapter. Students become familiar from the outset
with the concept of an aggregate demand shock. Charts in several chap-
ters compare aspects of output and labor-market behavior in the 1980-86
and 2006-11 cycles, and students learn about the stark difference in the
causes and cures of the two largest postwar cycles.

* New “Global Economic Crisis Focus” in-text mini-boxes. A new
pedagogical tool uses the reality of the Crisis and its aftermath to energize
student learning throughout the book. Sprinkled throughout many chap-
ters, at a rate of roughly two or three per chapter, are small in-text boxes
of one or two paragraphs called “Global Economic Crisis Focus.” These
are used not just to reinforce the teaching of the causes and cures of the
Crisis itself, but also to provide the student with a jolt that emphasizes
“a basic concept about which you are reading right now is directly rele-
vant to understanding the Crisis.” Just within the first three chapters,
including the introductory and measurement chapters, there are seven
of these focus mini-boxes.

¢ ”International Perspective” boxes. In addition to these mini-boxes, every
chapter in the book has one or more topic boxes, usually appearing as a
two-page spread on a left and right page. Continuing the tradition from
previous editions, some of these are called “International Perspective Box”
and highlight differences among countries. In this edition all of these
“IP” boxes have been updated to provide new material relevant to under-
standing the Crisis.
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New “Understanding the Global Economic Crisis” topic boxes. Several
new topic boxes are directly relevant to explanations of the Global
Economic Crisis. An example in an early chapter is “How Changes in
Wealth Affect Consumer Spending” (pp. 62-63), which traces the after-
math of the housing and stock market debacles for household assets, lia-
bilities, net worth, and the household saving rate. Another example in
Chapter 5 (pp. 134-35) is “Two Bubbles: 1927-29 in the Stock Market
Versus 2000-06 in the Housing Market.”

Theoretical treatment has been simplified. Numerical examples have
been removed from the graphs in Chapter 3 and 4 on the Keynesian
45-degree model and the IS-LM model; this simplifies the exposition
while still allowing numerical examples both within the text itself and
also in the end-of-chapter questions and problems. The derivation of
the short-run aggregate supply (SAS) curve in Chapter 8 (previous
Chapter 7) has been simplified to eliminate graphs showing the demand
for and supply of labor.

Sections have been moved to improve the book’s organization. The
introduction to financial institutions has been moved from Chapter 13
to the new Chapter 5. Material on the debt-GDP ratio and the solvency
condition has been moved from the previous Chapter 12 to the new
Chapter 6. To make room for new content on the Crisis, the last half of
the previous Chapter 12 (supply-side economics and Social Security)
has been deleted.

Unique custom-made graphs. This book’s tradition continues of provid-
ing unique data graphs that go far beyond the standard graphs that other
textbooks download from government data Web sites. From the beginning
of Chapter 1, students view custom graphs illustrating the concepts of the
output and unemployment gaps, the disparate behavior of unemployment
and productivity growth since 2007 for Europe versus the United States,
and the comparison of the zero-lower-bound periods in the United States
in the late 1930s and since 2009. Unique graphs include the price level ver-
sus the output gap in the Great Depression, the real and nominal prices of
oil compared with the overall inflation rate, the actual and natural rates of
unemployment, the failure of convergence of many poor countries, and
many others.

Guiding Principles of the Text

This text has been guided by five organizing principles since its inception, and
the Twelfth Edition develops them further.

1. Macro questions have answers. The use of traditional macro models can

be enormously fruitful in developing answers to macro puzzles. Unlike
other texts, this book introduces the natural level of output and natural
rate of unemployment in the first few pages of Chapter 1. Students learn
from the beginning that the output and unemployment gaps move in
opposite directions and that to understand why output is so low is the
same as understanding why unemployment is so high. Similarly, the fully
developed dynamic inflation model of Chapter 9 shows that we have a
solid answer to the puzzle of why inflation was so high in the 1970s and
so low in the 1990s.



When an economic model fails, this is not swept under the rug but
rather is used to highlight what the model misses, as in the lively treatment
in Chapter 11 of “Puzzles That Solow’s [Growth] Theory Cannot Explain”
(see pp. 372-77). The Solow failure opens the way to a unique treatment of
the debate between the new institutional economics versus the exponents
of a tropical geography explanation for the failure of poor countries to
converge to the income level of rich countries (pp. 398-408).

. Up-front treatment of business cycles and inflation. Students come to the
macro classroom caring most about today’s economy, starting with how they
and their family members can avoid unemployment. Responding to this
basic curiosity of students, a core principle of this book is that students should
be taught about business cycles first, instead of beginning the text with the
dry abstractions of classical economics and growth theory. Accordingly, this
text introduces the IS-LM model immediately after the first two introductory
chapters, with a goal in each edition of having the IS and LM curves cross by
p- 100 (it happens on p. 95 of this edition). An integrated treatment links the
standard monetary and fiscal policy multipliers with the cases when mone-
tary and fiscal policy could be weak or strong. This is immediately followed
by the new Chapter 5 that creates links between the IS-LM framework and
the new analysis of balance sheets, leverage, securitization, and bubbles.

After a comprehensive chapter on international economics and exchange
rates, the AS-AD model then allows an in-depth treatment of the Great
Depression and its similarities and differences with the recent Global
Economic Crisis. The static AS-AD model then flows naturally into the
dynamic version of the AS-AD model, called the SP (for short-run Phillips
curve) and DG (for demand growth) model. The treatment in this textbook
allows us to explain why both inflation and unemployment were both so
high in the 1970s and so low in the late 1990s; this is a parallel overlooked
by most other competing intermediate macro texts. By the end of Chapter 9,
students have learned the core theory of business cycles and inflation, and
the text then turns to growth theory, the puzzles that Solow’s theory cannot
explain, and the big issues of economic growth and the non-convergence of
SO many poor countries.

. Integration of models. The challenge many instructors face is that most
intermediate macro texts overload the simple models, offering a new model
every chapter or two without telling students how the models connect and
work together. This book adopts the core distinction between short-run
macro, devoted to explaining business cycles and their prevention, and long-
run macro, dedicated to explaining economic growth.

This text is unique in its cohesive presentation of the macro concepts.
The aggregate demand curve is explicitly derived from the IS-LM model (pp.
231-36), and then the short-run Phillips Curve is explicitly derived from the
short-run aggregate supply curve (pp. 267-70). In discussing the biggest
question of economic growth—why so many nations are still so poor—the
text provides an integration of the production function in the Solow growth
theory with the added elements of human capital, political capital (i.e., legal
systems and property rights), geography, and infrastructure (pp. 398-408).

. Simple graphs can convey important research results. The graphs in this
book go beyond those in the typical macro textbook in several dimensions,
including the use of original data, the double-stacking of graphs plotting
related concepts (see pp. 266 and 284), the extensive use of shading between
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lines to convey concepts like a positive and negative output gap, and the
integrated use of color.

5. The economy is open from the start. Students come to their macroeco-
nomics classroom concerned about the open economy. They carry iPhones
made in China, and they worry about whether their future jobs will be out-
sourced to India and whether a further slump in the dollar will make
future trips to Europe unaffordable. This text avoids the false distinction
between the closed and open economy. As early as pp. 34-35, the linkage
between saving, investment, government budget, and foreign lending
or borrowing is emphasized by the label “magic equation” to dramatize
the importance of a basic accounting identity. In the IS-LM model of aggre-
gate demand, net exports can be a source of instability from the start. Fiscal
deficits can be financed by foreign borrowing, but international crowding
out and growing international indebtedness reduce the future standard
of living.

Pedagogy
The Use of Color

The graphs in the Twelfth Edition continue to use consistent colors to connect
macro concepts and discussions, thereby strengthening conceptual ties through-
out the text.

The supply curve of money, the LM curve, and plots of short-term interest
rates are always shown in green. Government expenditures are red, and rev-
enues are green; a government surplus is shown by green shading and a deficit
by red shading. The government debt and long-term interest rates appear in
purple. Data on inflation and the AD curve are plotted in orange. The SAS and
SP curves are plotted in blue. Long-run “natural” concepts like natural real
GDBP, the natural rate of unemployment, the LAS curve, and the LP curve are all
plotted in black.

Color is also used consistently for country-specific data. The U.S. is always
red, the U.K. (or EU) is blue, Canada is gray, Japan is orange, Germany is black,
France is purple, and Italy is green.

Continuing Pedagogical Features

The Twelfth Edition retains the main pedagogical features of the previous
editions that aid student understanding.

e Key terms are introduced in bold type, defined in the margin, and listed at
the end of each chapter.

o Self-Test questions appear at intervals within each chapter, so that students
can immediately determine whether they understand what they have
read. Answers are provided at the end of every chapter.

o Learning About Diagrams boxes. Each of these boxes covers on a single page
every aspect of the key schedules—IS, LM, AS, AD, and SP—and
discusses why they slope as they do, what makes them rotate and shift,
and what is true on and off the curves. There are also summary boxes,
including one summarizing all the sources of negative demand shocks in
2007-09 and another summarizing the different effects of monetary and
fiscal policy in an open economy.
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® End-of-chapter elements include a summary, a list of key terms, a revised
and expanded set of questions and problems, and answers to the self-test
questions.

® The Glossary at the end of the book lists definitions to every key term, with
a cross-reference to the sections where they are first introduced.

* Data Appendixes provide annual data for the U.S. back to 1875, quarterly
data for the U.S. back to 1947, and annual data since 1960 for other leading
nations. This data can now be downloaded from the book’s Companion
Website for use in your course. Appendix C lists data sources and Web
sites that offer the latest data on key macroeconomic variables.

* Data diagrams have been replotted electronically to ensure accuracy, and
include annual and quarterly data to the end of 2010.

Supplements

With each edition, the supplements get more robust with the aim of helping
you to prepare your lectures and your students to master the material.

e MyEconLab. This powerful assessment and tutorial system works hand- myeconlab
in-hand with Macroeconomics. MyEconLab includes comprehensive home-

work, quiz, test, and tutorial options, where instructors can manage all

assessment needs in one program. Here are the key features of

MyEconLab:

* Select end-of-chapter Questions and Problems, including algorithmic,
graphing, and numerical, are available for student practice, or instruc-
tor assignment.

¢ Test Item File questions are available for assignment as homework.

* The Custom Exercise Builder allows instructors the flexibility of creat-
ing their own problems for assignment.

¢ The powerful Gradebook records each student’s performance and time
spent on the Tests and Study Plan and generates reports by student or
chapter.

Visit www.myeconlab.com for more information and an online demonstra-
tion of instructor and student features. MyEconLab content has been cre-
ated through the efforts of Melissa Honig, Executive Media Producer, and
Noel Lotz, Content Lead.

® Online Instructor’s Manual. Subarna Samanta of the College of New
Jersey revised the manual for this edition, providing chapter outlines,
chapter overviews, a discussion of how the Twelfth Edition differs
from the Eleventh Edition, and answers to the end-of-chapter questions
and problems. The manual is available for download as PDF or Word
files on the Instructor’s Resource Center (www.pearsonhighered
.com/irc).

¢ Online Test Item File. Completely revised by Mihajlo Balic of Palm Beach
Community College, the Online Test Item File offers more than 2,000
questions specific to the book. It is available in Word format on the
Instructor’s Resource Center.

e Online Computerized Test Bank. The Computerized Test Bank reproduces
the Test Item File material in the TestGen software that is available for
Windows and Macintosh. With TestGen, instructors can easily edit


www.myeconlab.com
www.pearsonhighered.com/irc
www.pearsonhighered.com/irc
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existing questions, add questions, generate tests, and print the tests in a
variety of formats. It is available in both Mac and PC formats on the
Instructor’s Resource Center.

Online PowerPoint with Art, Figures, and Lecture Notes. PowerPoint
presentations, revised by Richard Stahnke of Bryn Mawr College, contain
the figures and tables in the text, as well as new lecture notes that
correspond with the information in each chapter. The PowerPoint presen-
tations are available on the Instructor’s Resource Center.

Companion Website. The open-access Web site
http:/ /www.pearsonhighered.com/gordon/
offers the following resources:

The Data Appendixes from the text are available for download, as is the
robust data set created explicitly for the text that includes the historical
data and natural level of output.

Excel®-based problems, written by David Ring of SUNY College at
Oneonta, offer students one to two questions per chapter using the Excel
program and data. Solutions to all Excel-based problems are available on
the Instructor’s Resource Center.
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What Is Macroeconomics?

Business will be better or worse.
—Calvin Coolidge, 1928

1-1 How Macroeconomics Affects
Our Everyday Lives

Macroeconomics is concerned with the big economic issues that determine your
own economic well-being as well as that of your family and everyone you know.
Each of these issues involves the overall economic performance of the nation
rather than whether one particular individual earns more or less than another.

The nation’s overall macroeconomic performance matters, not only for its
own sake but because many individuals experience its consequences. The
Global Economic Crisis that began in late 2007 has created enormous losses
of income and jobs for millions of American families. Not only were almost
15 million people unemployed in late 2010, but many more have given up
looking for jobs, have been forced to work part-time instead of full-time, or
have experienced pay cuts or furlough days when they have not been paid.
By one estimate, more than half of American families since 2007 have experi-
enced the job loss of a family member, a pay cut, or being forced to work part-
time instead of full-time.

Macroeconomic performance can also determine whether inflation will
erode the value of family savings, as occurred in the 1970s when the annual
inflation rate reached 10 percent. Today’s students also care about economic
growth, which will determine whether in their future lives they will have a
higher standard of living than their parents do today.

The “Big Three” Concepts of Macroeconomics

Each of these connections between the overall economy and the lives of indi-
viduals involves a central macroeconomic concept introduced in this chapter—
unemployment, inflation, and economic growth. The basic task of macroeco-
nomics is to study the causes of good or bad performance of these three
concepts, why each matters to individuals, and what (if anything) the govern-
ment can do to improve macroeconomic performance. While there are numer-
ous other important macroeconomic concepts, we start by focusing just on
these, which are the “Big Three” concepts of macroeconomics:

1. The unemployment rate. The higher the overall unemployment rate, the
harder it is for each individual who wants a job to find work. College sen-
iors who want permanent jobs after graduation are likely to have fewer job
offers if the national unemployment rate is high, as in 2009-10, than low, as

CHAPTER

Macroeconomics is the study
of the major economic totals,
or aggregates.

The Global Economic Crisis
is the crisis that began in 2007
that simultaneously depressed
economic activity in most of the
world’s economies.

The unemployment rate

is the number of persons
unemployed (jobless individuals
who are actively looking for work
or are on temporary layoff)
divided by the total of those
employed and unemployed.
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The inflation rate is the
percentage rate of increase in
the economy’s average level
of prices.

Productivity is the aggregate
output produced per hour.

in 2005-2007. All adults fear a high unemployment rate, which raises the
chances that they will be laid off, be unable to pay their bills, have their
cars repossessed, lose their health insurance, or even lose their homes
through mortgage foreclosures. In “bad times,” when the unemployment
rate is high, crime, mental illness, and suicide also increase. The wide-
spread consensus that unemployment is the most important macroeco-
nomic issue has been further highlighted by the dismal labor market of
2009-10, when fully half of the unemployed were jobless for more than
six months. And the recognized harm created by high unemployment is
nothing new. Robert Burton, an English clergyman, wrote in 1621 that
“employment is so essential to human happiness that indolence is justly
considered the mother of misery.”

2. The inflation rate. A high inflation rate means that prices, on average, are
rising rapidly, while a low inflation rate means that prices, on average, are
rising slowly. An inflation rate of zero means that prices remain essentially
the same, month after month. In inflationary periods, retired people, or
those about to retire, lose the most, since their hard-earned savings buy less
as prices go up. Even college students lose as the rising prices of room,
board, and textbooks erode what they have saved from previous summer
and after-school jobs. While a high inflation rate harms those who have
saved, it helps those who have borrowed. Great harm comes from this
capricious aspect of inflation, taking from some and giving to others.
People want their lives to be predictable, but inflation throws a monkey
wrench into individual decision making, creating pervasive uncertainty.

3. Productivity growth. “Productivity” is the aggregate output per hour of
work that a nation produces in total goods and services; it was about $61
per worker-hour in the United States in 2010. The faster aggregate produc-
tivity grows, the easier it is for each member of society to improve his or
her standard of living. If productivity were to grow at 3 percent from 2010
to the year 2030, U.S. productivity would rise from $61 per worker-hour to
$111 per worker-hour. When multiplied by all the hours worked by all the
employees in the country, this extra $50 per worker-hour would make it
possible for the nation to have more houses, cars, hospitals, roads, schools,
and to combat greenhouse gas emissions that worsen global warming.

But if the growth rate of productivity were zero instead of 3 percent,
U.S. productivity would remain at $61 in the year 2030. To have more
houses and cars, we would have to sacrifice by building fewer hospitals
and schools. Such an economy, with no productivity growth, has been
called the “zero-sum society,” because any extra good or service enjoyed
by one person requires that something be taken away from someone else.
Many have argued that the achievement of rapid productivity growth and
the avoidance of a zero-sum society form the most important macroeco-
nomic challenge of all.

The first two of the “Big Three” macroeconomic concepts, the unemploy-
ment and inflation rates, appear in the newspaper every day. When economic
conditions are poor—as in 2009-10—daily headlines announce that one large
company or another is laying off thousands of workers. In the past, sharp
increases in the rate of inflation have also made headlines, as when the price of
gasoline jumped during 2006-08. The third major concept, productivity growth,
has received widespread attention since 1995 as a source of an improving
American standard of living compared to that in Europe and Japan.



1-2  Defining Macroeconomics

Macroeconomic concepts also play a big role in politics. Incumbent political
parties benefit when unemployment and inflation are relatively low, as in
the landslide victories of Lyndon Johnson in 1964 and Richard Nixon in 1972.
Incumbent presidents who fail to gain reelection often are the victims of a sour
economy, as in the cases of Herbert Hoover in 1932, Jimmy Carter in 1980, and
more recently George W. Bush in 2008. The defeat of Al Gore by George W. Bush
in 2000 was an exception since the strong economy of 2000 should have helped
Gore’s incumbent Democratic party win the presidency.

GLOBAL ECONOMIC CRISIS FOCUS
What Makes It Unique?

The Global Economic Crisis that started in 2008 is by most measures the most
severe downturn since the Great Depression of the 1930s. Its severity is most
apparent in the high level of the unemployment rate (10 percent) reached in
2009-10, in the relatively long duration of unemployment suffered by those
who lost their jobs, and in the prediction that the unemployment rate would
not return to its normal level of around 5 percent until perhaps 2015 or 2016.
Thus, of our three big macro concepts, the Global Economic Crisis mainly af-
fected the unemployment rate, while the inflation rate remained low and pro-
ductivity growth was relatively robust.

1-2 Defining Macroeconomics

How Macroeconomics Differs from Microeconomics

Most topics in economics can be placed in one of two categories: macroeconom-
ics or microeconomics. Macro comes from a Greek word meaning large; micro
comes from a Greek word meaning small. Put another way, macroeconomics
deals with the totals, or aggregates, of the economy, and microeconomics deals
with the parts. Among these crucial economic aggregates are the three central
concepts introduced on pp. 1-2.

Microeconomics is devoted to the relationships among the different parts of
the economy. For example, in micro we try to explain the wage or salary of one
type of worker in relation to another. For example, why is a professor’s salary
more than that of a secretary but less than that of an investment banker? In con-
trast, macroeconomics asks why the total income of all citizens rises strongly in
some periods but declines in others.

Economic Theory: A Process of Simplification

Economic theory helps us understand the economy by simplifying complexity.
Theory throws a spotlight on just a few key relations. Macroeconomic theory
examines the behavior of aggregates such as the unemployment rate and the
inflation rate while ignoring differences among individual households. It stud-
ies the causes and possible cures of the Global Economic Crisis at the level of
individual nations, instead of trying to explain why some individuals are more
prone than others to losing their jobs.

It is this process of simplification that makes the study of economics so
exciting. By learning a few basic macroeconomic relations, you can quickly

An aggregate is the total
amount of an economic
magnitude for the economy
as a whole.

3
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Gross domestic product is
the value of all currently
produced goods and services
sold on the market during a
particular time interval.

Actual real GDP is the value
of total output corrected for
any changes in prices.

Natural real GDP designates
the level of real GDP at which
the inflation rate is constant,
with no tendency to accelerate
or decelerate.

What Is Macroeconomics?

learn how to sift out the hundreds of irrelevant details in the news in order to
focus on the few key items that foretell where the economy is going. You also
will begin to understand which national and personal economic goals can be
attained and which are “pie in the sky.” You will learn when it is fair to credit
a president for strong economic performance or blame a president for poor
performance.

1-3  Actual and Natural Real GDP

We have learned that the “Big Three” macroeconomic concepts are the unem-
ployment rate, the inflation rate, and the rate of productivity growth. Linked to
each of these is the total level of output produced in the economy. The higher
the level of output, the lower the unemployment rate. The higher the level of
output, the faster tends to be the rate of inflation. Finally, for any given number
of hours worked, a higher level of output automatically boosts output per
hour, that is, productivity.

The official measure of the economy’s total output is called gross domestic
product and is abbreviated GDP. As you will learn in Chapter 2, real GDP
includes all currently produced goods and services sold on the market within a
given time period and excludes certain other types of economic activity. As you
will also learn, the adjective “real” means that our measure of output reflects
the quantity produced, corrected for any changes in prices.

Actual real GDP is the amount an economy actually produces at any
given time. But we need some criterion to judge the desirability of that level
of actual real GDP. Perhaps actual real GDP is too low, causing high unem-
ployment. Perhaps actual real GDP is too high, putting upward pressure on
the inflation rate. Which level of real GDP is desirable, neither too low nor
too high? This intermediate compromise level of real GDP is called “natural,”
a level of real GDP in which there is no tendency for the rate of inflation to
rise or fall.

Figure 1-1 illustrates the relationship between actual real GDP, natural real
GDP, and the rate of inflation. In the upper frame the red line is actual real
GDP. The lower frame shows the inflation rate. The thin dashed vertical lines
connect the two frames. The first dashed vertical line marks time period t.
Notice in the bottom frame that the inflation rate is constant at ty, neither
speeding up nor slowing down.

By definition, natural real GDP is equal to actual real GDP when the infla-
tion rate is constant. Thus, in the upper frame, at f; the red actual real GDP line
is crossed by the black natural real GDP line. To the right of t,, actual real GDP
falls below natural real GDP, and we see in the bottom frame that inflation
slows down. This continues until time period t;, when actual real GDP once
again is equal to natural real GDP. Here the inflation rate stops falling and is
constant for a moment before it begins to rise.

This cycle repeats itself again and again. Only when actual real GDP is equal
to natural real GDP is the inflation rate constant. For this reason, natural real GDP
is a compromise level to be singled out for special attention. During a period of
low actual real GDP, designated by the blue area, the inflation rate slows down.
During a period of high actual real GDP, designated by the shaded red area, the
inflation rate speeds up.
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Why Too Much Real GDP Is Undesirable Figure 1-1 The Relation Between
Actual and Natural Real GDP and

Real GDP
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Natural the Inflation Rate

real GDP In the upper frame the solid black line
shows the steady growth of natural real
GDP—the amount the economy can
produce at a constant inflation rate. The
red line shows the path of actual real
GDP. In the blue region in the top frame,
actual real GDP is below natural real
GDP, so the inflation rate, shown in the
bottom frame, slows down. In the region
designated by the red area, actual real
GDP is above natural real GDP, so in the
bottom frame inflation speeds up.

Unemployment: Actual and Natural

When actual real GDP is low, many people lose their jobs, and the unemploy-
ment rate is high, as shown in Figure 1-2. The top frame duplicates Figure 1-1
exactly, comparing actual real GDP with natural real GDP. The blue line in the
bottom frame is the actual percentage unemployment rate, the first of the three
central concepts of macroeconomics. The thin vertical dashed lines connecting
the upper frame and lower frame show that whenever actual and natural real
GDP are equal in the top frame, the actual unemployment rate is equal to the
natural rate of unemployment in the bottom frame.

The definition of the natural rate of unemployment corresponds exactly to
natural real GDP, describing a situation in which there is no tendency for the in-
flation rate to change. When the actual unemployment rate is high, actual real
GDP is low (shown by blue shading in both frames), and the inflation rate
slows down. In periods when actual real GDP is high and the economy pros-
pers, the actual unemployment rate is low (shown by red shading in both
frames) and the inflation rate speeds up. It is easy to remember the mirror-
image behavior of real GDP and the unemployment rate. We use the shorthand

The natural rate of
unemployment designates the
level of unemployment at which
the inflation rate is constant,
with no tendency to accelerate
or decelerate.
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Figure 1-2 The Behavior Over Time Unemployment Cycles Are
of Actual and Natural Real GDP and the Mirror Image of Real GDP Cycles

the Actual and Natural Rates of

Unemployment

When actual real GDP falls below natural
real GDP, designated by the blue shaded
areas in the top frame, the actual
unemployment rate rises above the
natural rate of unemployment as
indicated in the bottom frame. The red
shaded areas designate the opposite
situation. When we compare the blue
shaded areas of Figures 1-1 and 1-2,

we see that the time intervals when
unemployment is high (1-2) also
represent time intervals when inflation
is slowing down (1-1). Similarly, the red
shaded areas represent time intervals
when inflation is speeding up and

unemployment is low.
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The GDP gap is the percentage
difference between actual real
GDP and natural real GDP.
Another name for this concept
is the “output gap.”

The unemployment gap is
the difference between the
actual unemployment rate
and the natural rate of
unemployment.

label GDP gap for the percentage difference between actual real GDP and natu-
ral real GDP. We use the parallel shorthand label unemployment gap for the
difference between the actual unemployment rate and the natural rate of unem-
ployment. In recessions when the GDP gap is negative, the unemployment gap
is positive, and both of the gaps are represented by the blue shaded areas in
Figure 1-2. In highly prosperous periods like the late 1990s, the GDP gap is
positive and the unemployment gap is negative, as indicated by the red shaded
areas in Figure 1-2. Another name for the GDP gap is the “output gap.”

Figures 1-1 and 1-2 summarize a basic dilemma faced by government poli-
cymakers who are attempting to achieve a low unemployment rate and a low
inflation rate at the same time. If the inflation rate is high, lowering it requires a
decline in actual real GDP and an increase in the actual unemployment rate.
This happened in the early 1980s, when inflation was so high that the govern-
ment deliberately pushed unemployment to its highest level since the 1930s. If,
to the contrary, the policymaker attempts to provide jobs for everyone and
keep the actual unemployment rate low then the inflation rate will speed up, as
occurred in the 1960s and late 1980s.
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Real GDP and the Three Macro Concepts

The total amount that the economy produces, actual real GDD, is closely related
to the three central macroeconomic concepts introduced earlier in this chapter.
First, as we see in Figure 1-2, the difference between actual and natural real GDP
moves inversely with the difference between the actual and natural unemploy-
ment rates. When actual real GDP is high, unemployment is low, and vice versa.

The second link is with inflation, since inflation tends to speed up when
actual real GDP is higher than natural real GDP (as in Figure 1-1). The third
link is with productivity, which is defined as actual real GDP per hour; data on
actual real GDP are required to calculate productivity.

Each of these links with the central macroeconomic concepts requires that
actual real GDP be compared with something else in order to be meaningful. It
must be compared to natural real GDP to provide a link with unemployment
and inflation, or it must be divided by the number of hours worked to compute
productivity. Actual real GDP by itself, without any such comparison, is not
meaningful, which is why it is not included on the list of the three major macro
concepts.

l @ SELF-TEST

1. When actual real GDP is above natural real GDP, is the actual unemployment
rate above, below, or equal to the natural unemployment rate?

2. When actual real GDP is below natural real GDP, is the actual unemployment
rate above, below, or equal to the natural unemployment rate?

3. When the actual unemployment rate is equal to the natural rate of unem-
ployment, is the actual rate of inflation equal to the natural rate of inflation?

1-4 Macroeconomics in the
Short Run and Long Run

Macroeconomic theories and debates can be divided into two main groups:
(1) those that concern the “short-run” stability of the economy, and (2) those
that concern its “long-run” growth rate. Much of macroeconomic analysis con-
cerns the first group of topics involving the short run, usually defined as a pe-
riod lasting from one year to five years, and focuses on the first two major
macroeconomic concepts introduced in Section 1-1, the unemployment rate
and the inflation rate. We ask why the unemployment rate and the inflation
rate over periods of a few years are sometimes high and sometimes low, rather
than always low as we would wish. These ups and downs are usually called
“economic fluctuations” or business cycles. Much of this book concerns the
causes of these cycles and the efficacy of alternative government policies to
dampen or eliminate the cycles.

The other main topic in macroeconomics concerns the long run, which is a
longer period ranging from one decade to several decades. It attempts to
explain the rate of productivity growth, the third key concept introduced in
Section 1-1, or more generally, economic growth. Learning the causes of growth
helps us predict whether successive generations of Americans will be better off
than their predecessors, and why some countries remain so poor in a world

Business cycles consist of
expansions occurring at about
the same time in many economic
activities, followed by similarly
general recessions and recoveries.

Economic growth is the topic
area of macroeconomics that
studies the causes of sustained
growth in real GDP over periods
of a decade or more.
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where other countries by contrast are so rich. The remarkable achievement of
China in achieving economic growth of 8 to 9 percent per year consistently over
the past three decades raises a new question about economic growth—how long
will it take the Chinese economy to catch up to the American level of real GDP
per person?

The Short Run: Business Cycles

The main short-run concern of macroeconomists is to minimize fluctuations in
the unemployment and inflation rates. This requires that fluctuations in real
GDP be minimized.

Figure 1-3 contrasts two imaginary economies: “Volatilia” in the left frame
and “Stabilia” in the right frame. The black “natural real GDP” lines in both
frames are absolutely identical. The two economies differ only in the size of their
business cycles, shown by the size of their GDP gap, which is simply the differ-
ence between actual and natural real GDP shown by blue and red shading.

In the left frame, Volatilia is a macroeconomic hell, with severe business cy-
cles and large gaps between actual and natural real GDP. In the right frame,
Stabilia is macroeconomic heaven, with mild business cycles and small gaps
between actual and natural real GDP. All macroeconomists prefer the economy
depicted by the right-hand frame to that depicted by the left-hand frame. But
the debate between macro schools of thought starts in earnest when we ask
how to achieve the economy of the right-hand frame. Active do-something
policies? Do-nothing, hands-off policies? There are economists who support
each of these alternatives, and more besides. But everyone agrees that Stabilia

Real GDP

Natural real GDP

Actual real GDP

Economic Failure and Success

Natural real GDP

Real GDP

Actual real GDP

Time Time

(a) Volatilia (b) Stabilia

Figure 1-3 Business Cycles in Volatilia and Stabilia

The left frame shows the huge business cycles in a hypothetical nation called Volatilia.
Short-run macroeconomics tries to dampen business cycles so that the path of actual
real GDP is as close as possible to natural real GDP, as shown in the right frame for a
nation called Stabilia.
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A Succession of Cycles Figure 1-4 Basic Business-Cycle Concepts
The real output line exhibits a typical
Peak Trough succession of business cycles. The highest
point reached by real output in each cycle
is called the peak and the lowest point the
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is a more successful economy than Volatilia. To achieve the success of Stabilia,
Volatilia must find a way to eliminate its large real GDP gap.

The hallmark of business cycles is their pervasive character, which affects
many different types of economic activity at the same time. This means that
they occur again and again but not always at regular intervals, nor are they the
same length. Business cycles in the past have ranged in length from one to
twelve years.! Figure 1-4 illustrates two successive business cycles in real out-
put. Although a simplification, Figure 1-4 contains two realistic elements that
have been common to most real-world business cycles. First, the expansions
last longer than the recessions. Second, the two business cycles illustrated in
the figure differ in length.

The Long Run: Economic Growth

For a society to achieve an increasing standard of living, total output per person
must grow, and such economic growth is the long-run concern of macroecono-
mists. Look at Figure 1-5, which contrasts two economies. Each has mild busi-
ness cycles, like Stabilia in Figure 1-3. But in Figure 1-5, the left frame presents a
country called “Stag-Nation,” which experiences very slow growth in real GDP.
In contrast, the right-hand frame depicts “Speed-Nation,” a country with very
fast growth in real GDP. If we assume that population growth in each country is
the same, then growth in output per person is faster in Speed-Nation. In Speed-
Nation everyone can purchase more consumer goods, and there is plenty of out-
put left to provide better schools, parks, hospitals, and other public services. In
Stag-Nation people must constantly face debates, since more money for schools
or parks requires that people sacrifice consumer goods.

T A comprehensive source for the chronology of and data on historical business cycles, as well as
research papers by distinguished economists, is Robert J. Gordon, ed., The American Business Cycle:
Continuity and Change (Chicago: University of Chicago Press, 1986). An up-to-date chronology and
a discussion of the 2007-09 recession can be found at www.nber.org/cycles/cyclesmain.html.
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Real GDP

Natural real GDP

Economic Failure and Success in Another Dimension

Natural real GDP

Real GDP

Actual real GDP Actual real GDP

Time Time
(a) Stag-Nation (b) Speed-Nation

Figure 1-5 Economic Growth in Stag-Nation and Speed-Nation

In both frames the business cycle has been tamed, but in the left frame there is almost no
economic growth, while economic growth in the right frame is rapid. For Speed-Nation
there can be more of everything, while Stag-Nation in the left frame is a “zero-sum
society,” in which an increase in one type of economic activity requires that another
economic activity be cut back.

Over the past decade, countries like Stag-Nation include Germany, Italy,
and Japan. Countries like Speed-Nation include China and India. The United
States has been between these extremes.

How do we achieve faster economic growth in output per person? In
Chapters 11 and 12 we study the sources of economic growth and the role of
government policy in helping to determine the growth in America’s future
standard of living, as well as the reasons why some countries remain so poor.

A

Indicate whether each item in the following list is more closely related to short-
run (business cycle) macro or to long-run (economic growth) macro:

1. The Federal Reserve reduces interest rates in a recession in an attempt to
reduce the unemployment rate.

2. The federal government introduces national standards for high school stu-
dents in an attempt to raise math and science test scores.

3. Consumers cut back spending because news of layoffs makes them fear for
their jobs.

4. The federal government gives states and localities more money to repair
roads, bridges, and schools.
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How Does the Global Economic Crisis
Compare to Previous Business Cycles?

This section examines U.S. macroeconomic history since the early twentieth
century. You will see that unemployment in the past four decades did not come
close to the extreme crisis levels of the 1930s.

Real GDP

Figure 1-6 is arranged just like Figure 1-2. But whereas Figure 1-2 shows hypothet-
ical relationships, Figure 1-6 shows the actual historical record. In the top frame the
solid black line is natural real GDP, an estimate of the amount the economy could
have produced each year without causing acceleration or deceleration of inflation.

The red line in the top frame plots actual real GDP, the total production of
goods and services each year measured in the constant prices of 2005. Can you
pick out those years when actual and natural real GDP are roughly equal?
Some of these years were 1900, 1910, 1924, 1964, 1987, 1997, and 2007.

In years marked by blue shading, actual real GDP fell below natural real
GDP. A maximum deficiency occurred in 1933, when actual real GDP was only
64 percent of natural GDP; about 35 percent of natural real GDP was thus
“wasted,” that is, not produced. In some years actual real GDP exceeded natural
real GDP, shown by the shaded red areas. The largest red area occurred during
World War II in 1942-45.

Unemployment

In the middle frame of Figure 1-6, the blue line plots the actual unemployment
rate. By far the most extreme episode was the Great Depression, when the
actual unemployment rate remained above 10 percent for ten straight years,
1931-40. The black line in the middle frame of Figure 1-6 displays the natural
rate of unemployment, the minimum attainable level of unemployment that is
compatible with avoiding an acceleration of inflation. The red shaded areas
mark years when actual unemployment fell below the natural rate, and the
blue shaded areas mark years when unemployment exceeded the natural rate.

Notice now the relationship between the top and middle frames of Figure 1-6.
The blue shaded areas in both frames designate periods of low production, low
real GDP, and high unemployment, such as the Great Depression of the 1930s.
The red shaded areas in both frames designate periods of high production and
high actual real GDP, and low unemployment, such as World War II and other
wartime periods. ¢

GLOBAL ECONOMIC CRISIS FOCUS

How It Differs from 1982-83

The bottom frame of Figure 1-6 magnifies the middle frame by starting the plot in
1970 instead of 1900. Over the past four decades there have been three big re-
cessions with unemployment reaching its peak in 1975, then 1982-83, and most
recently in 2009-10. The recent episode of high unemployment is more serious

(continued)
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Figure 1-6 Actual and Natural GDP and Unemployment, 1900-2010

A historical report card for two important economic magnitudes. In the top frame the
black line indicates natural real GDP. The red line shows actual real GDP, which was
well below natural real GDP during the Great Depression of the 1930s and well above

it during World War II. In the middle frame the black line indicates the natural rate

of unemployment, and the blue line indicates the actual unemployment rate. Actual
unemployment was much higher during the Great Depression of the 1930s than at any
other time during the century. The bottom frame magnifies the middle frame to focus on
unemployment since 1970. There we see that the 2009-10 levels of high unemployment
were equivalent to 1982-83. However, the increase in unemployment was greater in
2007-10 than in 1980-82 since that economy started from a lower unemployment rate.

Sources: See Appendix A-1 and C-4.
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and harmful than in 1982-83 for several reasons. Notice that the unemployment
rate dropped sharply from 1983 to 1984, while the decline in the unemployment
rate in 2011-12 is forecast to be very slow. In the recent episode a larger share of
the unemployed have been without jobs for six months or more, and a much
larger share of the labor force than in 1982-83 has been forced to work on a part-
time basis rather than their desired full-time status.

1-6 Macroeconomics at the Extremes

Most of macroeconomics treats relatively normal events. Business cycles occur,
and unemployment goes up and down, as does inflation. Economic growth
registers faster rates in some decades than in others. Yet there are times when
the economy’s behavior is anything but normal. The normal mechanisms of
macroeconomics break down, and the consequences can be dire. Three exam-
ples of unusual macroeconomic behavior involving our “Big Three” concepts
are the Great Depression of the 1930s, the German hyperinflation of the 1920s,
and the stark difference in economic growth between two Asian nations over
the past 50 years.

Unemployment in the Great Depression, 1929-40

The first of our “Big Three” macroeconomic concepts is the unemployment rate.
The most extreme event involving unemployment in recorded history was the
Great Depression of the 1930s. As is clearly visible in Figure 1-6 in the previous
section, real GDP collapsed between 1929 and 1933, and the unemployment rate
soared. A closer look at the decade of the 1930s is provided in Figure 1-7. For
contrast with the 1930s, the blue line displays the unemployment rate from 1998
to 2010. The unemployment rate during the Great Depression behaved quite
differently, as shown by the purple line, soaring from 3.2 percent in 1929 to
25.2 percent in 1933, and never falling below 10 percent until 1941. By 2010 the
unemployment rate had reached 9.5 percent, almost as high as it was in 1941.

In the United States, the Great Depression caused many millions of jobs to
disappear. College seniors could not find jobs. Stories of job hunting were unbe-
lievable but true. For example, men waited all night outside Detroit employment
offices so they would be first in line the next morning. An Arkansas man walked
900 miles looking for work. So discouraged were Americans of finding jobs that
for the first (and last) time in American history, there were more emigrants than
immigrants. In fact, there were 350 applications per day from Americans who
wanted to settle in Russia. Since there was no unemployment insurance, how did
people live when there were no jobs? Wedding rings were sold, furniture pawned,
life insurance borrowed against, and money begged from relatives. Millions with
no resources moved aimlessly from city to city, sometimes riding on freight cars;
some cities tried to keep the wanderers out with barricades and shotguns.?

The Great Depression affected most of the industrialized world but was
most serious in the United States and in Germany. The Great Depression in
Germany led directly to Hitler’s takeover of power in 1933 and indirectly

2 Details in this paragraph are from William Manchester, The Glory and the Dream: A Narrative
History of America, 1932-72 (Boston: Little-Brown, 1973), pp. 33-35.

13



14 Chapter1 e What s Macroeconomics?

Unemployment in the 1930s Dwarfed Unemployment Since 1998
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Figure 1-7 The Unemployment Rate from 1929-41 Compared with 1998-2010
The blue line displays the unemployment rate from 1998 to 2010, when the
unemployment rate ranged from 4 percent in 2000 to 10 percent in 2010. In contrast
the purple line exhibits the unemployment rate during the Great Depression; this
never fell below 14 percent the ten years from 1931 to 1940.

Source: Bureau of Labor Statistics. See Appendix C-4.

caused the 50 million deaths of World War II. What caused the disastrous de-
pression and what could have been done to avoid it? We need to study basic
macroeconomics first, and then we will examine the causes of the Great
Depression in Chapters 5 and 8.

The German Hyperinflation of 1922-23

A hyperinflation can be defined as an inflation raging at a rate of 50 percent or more
per month. If a Big Mac cost $2 in January, a 50 percent monthly inflation would
raise the price to $3 in February, $4.50 in March, $6.75 in April, and onward until it
reached $173 in December! There were several examples of hyperinflation in the
twentieth century, most of them involving the experience of European countries
after World Wars I and II. The best known is the German hyperinflation, which
proceeded at 322 percent per month between August 1922 and November 1923; in
its final climactic days in October 1923, the inflation rate was 32,000 percent per
month! Figure 1-8 displays the German price level from 1920 to 1923. The price
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When Sausages Cost 100 Billion Marks
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Figure 1-8 The German Price Level, 1920-23

The orange line shows the German price level, which increased from a little above 1 in
1920 and 1921 to 550 at the end of 1922 and to 100,000,000,000 in November 1923.

1924

level goes from slightly above 1.0 in 1920 and early 1921 to 550 by the end of 1922
and about 100,000,000,000 at the end of 1923.

The basic cause of the German hyperinflation was the Versailles Peace Treaty,
which ended World War I and required payment of massive reparations by
Germany to Britain and France. The Germans were unwilling to obtain funds to
pay the reparations by raising taxes, so instead they ran huge government budget
deficits financed by printing paper money. When people realized the implications
of these deficits, they became less willing to hold money; it was both the rapid in-
crease in the supply of money and the ever-declining demand for money that
combined to fuel the hyperinflation.?

The inflation decimated the savings of ordinary Germans. A farmer who
sold a piece of land for 80,000 marks as a nest egg for his old age could barely
buy a sandwich with the money a few years later. Elderly Germans can still
recall the days in 1923 when:

People were bringing money to the bank in cardboard boxes and laundry baskets.
As we no longer could count it, we put the money on scales and weighed it. I can
still see my brothers coming home Saturdays with heaps of paper money. When the

3 Data from Philip Cagan, “The Monetary Dynamics of Hyperinflation,” in Milton Friedman, ed.,
Studies in the Quantity Theory of Money (Chicago: University of Chicago Press, 1956), Table 1, p. 26.
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shops reopened after the weekend they got no more than a breakfast roll for it.
Many got drunk on their pay because it was worthless on Monday.*

Just as the Great Depression helped to create resentments about the existing
government that turned voters to Hitler’s Nazi party, so bitter memories of lost
savings in the hyperinflation ten years earlier added to Hitler’s growing sup-
port. Very rapid inflation is not an ancient artifact lacking relevance for today.

Throughout the 1980s and 1990s several Latin American countries suf-
fered from inflation rates of 1,000 percent per year or more. Recently, a devas-
tating inflation broke out in the southern African nation of Zimbabwe, where
the inflation rate in October 2008 reached 210 billion percent per year!
Because the government failed to raise the wages of teachers and hospital
workers by even remotely the percentage by which prices had gone up, the
nation in 2007-09 was in a state of collapse, with schools and hospitals clos-
ing down. So severe was the hyperinflation that in early 2009 the government
cut 12 zeros off all types of currency and all prices, so that people would
trade in a banknote marked 1,000,000,000,000 and receive a new banknote
marked 1. In this chaotic environment more and more citizens turned to
using currencies of other countries, particularly the South African Rand. We
return in Chapter 10 to the sad story of Zimbabwe, which has become a
poster child of macroeconomic mismanagement.

Fast and Slow Growth in Asia

Neither the Great Depression nor the German hyperinflation had any signifi-
cant effect on the American or German standard of living a decade or two later.
For effects that really matter over the decades, we need to look at the third of
our “Big Three” macroeconomic concepts: productivity growth. Differences in
growth rates that may appear small can compound over the decades and create
enormous differences in the standard of living of any economic unit, from indi-
viduals to nations. A classic example of the importance of rapid growth is illus-
trated in Figure 1-9, which displays real GDP per capita in South Korea and the
Philippines over the period 1960 to 2010.

In 1960, real GDP per capita in the Philippines was actually 20 percent
higher than in South Korea. But between 1960 and 2010, real GDP per capita
grew at 5.6 percent per year in South Korea compared to only 1.4 percent in the
Philippines. Figure 1-9 shows the wide gap that opened up between the
Korean and Philippine standards of living, with 2010 values of only $4,357
for the Philippines and $30,175 for South Korea. As a result of its superior
economic growth record, the average Korean in 2010 could save or consume
almost seven times as much as the average citizen of the Philippines. Stated an-
other way, the Korean could consume everything enjoyed by the Philippine
citizen and then have almost six times as much left over. This extra output in
Korea is shown by the orange shading in Figure 1-9.

The outstanding achievement of South Korea has been duplicated in sev-
eral other countries in East Asia, notably Hong Kong, Singapore, and Taiwan,
and more recently by China. What secrets have the Koreans learned about eco-
nomic growth that the Philippine government and population have not
learned? The story of growth successes and failures is a fascinating one that
awaits us in Chapters 11 and 12.

# Alice Siegert, “When Inflation Ruined Germany,” Chicago Tribune, November 30, 1974.
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South Korea Leaves the Philippines in the Dust
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Figure 1-9 Per-Capita Real GDP, South Korea and the Philippines, 1960-2010
in 2010 U.S. Dollars

Per-capita real GDP in the Philippines barely grew from 1960 to 2008; the growth rate
between those years was only 1.4 percent per annum. In contrast, the growth rate in

Korea was 5.6 percent, enough to boost per-capita real GDP to a level fully 16 times
the 1960 value.

Source: Groningen Growth and Development Center. See Appendix C-4.

1-7 Taming Business Cycles: Stabilization Policy

Macroeconomic analysts have two tasks: to analyze the causes of changes in impor-
tant aggregates and to predict the consequences of alternative policy changes. In
policy discussions the group of aggregates that society cares most about—inflation,
unemployment, and the long-term growth rate of productivity—are called goals,
or target variables. When the target variables deviate from desired values, alterna-
tive policy instruments can be used in an attempt to achieve needed changes.
Instruments fall into three broad categories: monetary policies, which include con-
trol of the money supply and interest rates; fiscal policies, which include changes
in government expenditures and tax rates; and a third, miscellaneous group, which
includes policies to equip workers with skills they need to qualify for jobs.

How are target variables and policy instruments related to the three central
macroeconomic concepts introduced at the beginning of this chapter? All three

Target variables are aggregates
whose values society cares about.

Policy instruments are
elements that government
policymakers can manipulate
directly to influence target
variables.

Monetary policy tries to
influence target variables by
changing the money supply or
interest rate or both.

Fiscal policy tries to influence
target variables by manipulating
government expenditures and
tax rates.
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INTERNATIONAL PERSPECTIVE

Differences Between the United States and Europe
Before and During the Global Economic Crisis

ne result of the internationalization of macro-
O economics is the increased attention to the rela-
tive economic performance of major countries
or regions in the world, such as the United States versus
Europe or Asia. We learn from these comparisons that
performance differs over time. Compared to Europe,
the United States did not perform well from 1960 to
1985 but then started to improve and performed much
better than Europe after 1995, at least until the 2007 start
of the Global Economic Crisis.
Good performance means the achievement of low
unemployment, low inflation, and rapid productivity

growth. The two charts in this box compare the United
States and Europe on the unemployment rate and rate
of productivity growth.” We do not include the third big
concept, the inflation rate, because differences between
the U.S. and European inflation rates are minor.

The chart below shows Europe’s unemployment rate as
lower than the U.S. rate throughout the 1970s, but higher
after 1980. In fact, in 1999 the European unemployment
rate was double that in the United States. The reasons for
the big increase in the European unemployment rate con-
stitute one of the most important and exciting research top-
ics in macroeconomics—what policies could the European

How the United States Compares
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concepts—the unemployment rate, inflation rate, and productivity growth—are
the key target variables of economic policy, the goals society cares most about.
The goal of policymakers regarding productivity growth is simple—just
make productivity growth as fast as possible. There are no negatives to rapid
productivity growth, and virtually every country in the world admires the
growth achievement of South Korea (and some other East Asian countries) dis-
played in Figure 1-9 in the previous section. However, the goal of policymakers
regarding the unemployment rate is not so simple. An attempt to reduce unem-
ployment to zero would be likely to cause a significant acceleration of inflation,



countries adopt to reduce the European unemployment
rate? We return to this puzzle in Chapter 10. Notice that in
2010, while Europe’s unemployment rate was slightly
higher than that in the United States, it had increased
much less in the Global Economic Crisis period of 2008-10
than in the United States. Why? Some European nations
including Germany and the Netherlands adopted a
“work-sharing” policy in which people retained their jobs
but worked shorter hours. Some European governments
subsidized firms to retain workers. As a result, European
unemployment did not rise nearly as much in 2008-10 as
in the United States, but as European output slumped
while workers were protected from layoffs, European pro-
ductivity declined while that in the United States soared.
The chart below shows the growth rate of productivity
in the United States and the same group of European
countries. European productivity growth was more rapid
than in the United States until 1996, after which the U.S.
growth rate sped up and the European rate slowed down.
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5.00

4.00
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1.00
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The U.S. speedup after 1995 is often attributed to its rapid
adoption of computer and Internet technology, but this
creates a big puzzle because there are plenty of computers
and Internet use within Europe. We return to this puzzle
in Chapter 12. Notice in 2008-09 that European produc-
tivity growth dropped below one percent while U.S. pro-
ductivity growth revived. This occurred mainly because
European firms and governments protected workers from
mass layoffs to some extent, at least in comparison to the
United States where American firms were panicked by
the crisis and laid off millions of workers. It is not yet clear
whether the impressive gains in U.S. productivity in
2008-10 will last and will augment the post-1998 advan-
tage of the United States over Europe in its productivity
growth performance.

? All data on Europe refer to the fifteen members of the
European Union prior to its enlargement to twenty-five nations
on May 1, 2004.

1970 1975 1980 1985

1990

1995 2000 2005 2010

and moderation of inflation may be impossible if policymakers attempt to main-
tain the unemployment rate too low. A compromise goal for policymakers is to
try to set the actual unemployment rate equal to the natural unemployment
rate, since this would tend to maintain a constant inflation rate that neither

accelerates nor decelerates.

The Role of Stabilization Policy

Macroeconomic analysis begins with a simple message: Either type of
stabilization policy, monetary or fiscal, can be used to offset undesired changes

A stabilization policy is any
policy that seeks to influence
the level of aggregate demand.
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A closed economy has no trade
in goods, services, or financial
assets with any other nation.

in private spending. The effects of monetary and fiscal policy on the price level
and on real GDP are the main subjects of Parts Two and Three of this book.
There are many problems in applying stabilization policy. It may not be possi-
ble to control aggregate demand instantly and precisely. A policy stimulus in-
tended to fight current unemployment might boost aggregate demand only after
a long and uncertain delay, by which time the stimulus might not be needed. The
impact of different policy changes may also be highly uncertain. An added prob-
lem has been faced by Japan in the 1990s and by the United States in the late 1930s
and since 2009. The interest rate cannot be negative, and so once monetary policy
has reduced the rate to zero it loses the ability further to stimulate the economy:.

GLOBAL ECONOMIC CRISIS FOCUS

New Challenges for Monetary and Fiscal Policy

The sudden collapse of the U.S. economy in the fall of 2008 created unprece-
dented challenges for the makers of monetary and fiscal policy. The banking and
financial system almost ground to a halt, and loans were nearly impossible to ob-
tain. Housing prices declined rapidly and many households either lost their home
to foreclosure or found that they owed more on their mortgages than their houses
were worth. Monetary policy reacted promptly to reduce the short-term interest
rate to zero but then was stymied by its inability to reduce interest rates below zero,
since the interest rate cannot be negative. Fiscal policy was also constrained by the
growing public debt that resulted from deficit spending to combat the recession.
Monetary and fiscal policy adopted novel and controversial strategies that we will
study in Chapters 5 and 6 and elsewhere in the book.

B & seirtest

1. Is it the task of stabilization policy to set the unemployment rate to zero?
Why or why not?

2. Is it the task of stabilization policy to set the inflation rate to zero? Why or
why not?

3. What are the two big problems in applying stabilization policy to control
aggregate demand?

1-8 The “Internationalization” of Macroeconomics

More than ever before, macroeconomics is an international subject. The days
are gone when the effects of U.S. stabilization policy could be analyzed in
isolation, without consideration for their repercussions abroad. This old view
of the United States as a closed economy described reality in the first decade
or so after World War II. In the 1940s and 1950s, trade accounted for only
about 5 percent of the U.S. economy, exchange rates were fixed, and financial
flows to and from other nations were restricted.



The United States has increasingly become an open economy. Imports now
equal 17 percent of U.S. GDP. The exchange rate of the dollar has been flexible
since 1973 and has fluctuated far more widely than anyone had predicted prior
to that time. International financial flows are massive and often instantaneous,
with computers sending messages to buy or sell stocks, bonds, and foreign cur-

Summary 21

An open economy exports
(sells) goods and services to
other nations, buys imports
from them, and has financial
flows to and from foreign
nations.

rencies at the speed of light among the major financial centers of Tokyo,
London, New York, and Chicago.
The growing integration of the world economy was particularly evident
in the emergence of the Global Economic Crisis in 2008-09. As we will learn
later in Chapter 5, the Global Economic Crisis started in the United States,
but it soon spread to the rest of the world as the meltdown of U.S. financial
markets spread to banks and other financial institutions in Europe and
Asia.
A primary example of global integration and interdependence had
emerged long before the Global Economic Crisis. Back in 2005-07 (before the
recession), the United States ran a large foreign trade deficit, importing far
more than it exported. Many of these imports came from China, which was
happy to lend money to the United States to continue to buy those American
exports manufactured in China. Why would China so eagerly lend money to
the United States to buy its goods? The simple answer, to which we return in
Chapter 7, is that China pursues policies that keep its exports cheap, thus pro-
viding millions of jobs for Chinese workers, even though to achieve this China
must lend billions of dollars to the United States.

Summary

1.

The three central macroeconomic concepts are those
that most affect everyday lives. They are the unemploy-
ment rate, inflation rate, and productivity growth.

. Macroeconomics differs from microeconomics by fo-

cusing on aggregates that are summed up over all the
economic activities in the economy. Theory in macro-
economics is a process of simplification that identifies
the most important economic relationships.

. Gross domestic product (GDP) is a measure of the

overall size of the economy. While it does not affect
everyday life directly, the behavior of GDP helps us
to understand the behavior of the three central
macroeconomic concepts that do influence everyday
life.

. Neither too much nor too little real GDP is desirable.

The best compromise level is called natural real GDP
and is consistent with a constant inflation rate. When
the economy is operating at its natural level of real
GDYP, it is also by definition operating at its natural
rate of unemployment.

. The topic of “business cycles” studies short-run

phenomena in macroeconomics over a period of one
to five years. The topic of “economic growth” stud-
ies long-run phenomena over a period lasting a
decade or more.

. While most macroeconomic analysis concerns rela-

tively normal events, a challenge for macroeconomists

is to explain how extreme and unusual events can
occur. Two of these were the Great Depression of the
1930s and the German hyperinflation of 1922-23.
Another challenge is to understand how the rate of
economic growth can be so different between two
countries like South Korea and the Philippines that are
located in the same region of the world.

. In this century, periods of high unemployment

have coincided with those of low real GDP. The
Great Depression clearly scored worst on both
counts.

. The three central macroeconomic aggregates, (unem-

ployment rate, inflation rate, and productivity
growth) are the main targets of stabilization policy.
Stabilization policy may not be effective in improv-
ing well-being if both unemployment and inflation
are too high, and stabilization policy may operate
with a long delay or have effects that are highly
uncertain.

. Macroeconomics is an international subject. Interna-

tional repercussions influence the way fiscal and
monetary policy work and how the inflation process
operates. Countries around the world face the same
dilemmas as does the United States. How can low
output and high unemployment be cured without
massive increases in government deficits and govern-
ment debt?
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Concepts

macroeconomics actual real GDP

Global Economic Crisis natural real GDP
unemployment rate natural rate of unemployment
inflation rate GDP gap

productivity
aggregate
gross domestic product

unemployment gap
business cycles
economic growth

Questions

target variables
policy instruments
monetary policy
fiscal policy
stabilization policy
closed economy
open economy

1. Read either an entire week of the Wall Street Journal or

a business-oriented weekly magazine such as Business
Week or The Economist. Identify three stories that deal
with topics related to microeconomics and another
three stories that discuss topics related to macroeco-
nomics. Explain why you have put each story in either
the microeconomics or macroeconomics category.

. Using the quarterly data in Table A-2 for the period
1947-2010 (Appendix A), attempt to identify the reces-
sion phases and the expansion phases of the basic busi-
ness cycle depicted in Figure 1-4. (Note: The official
start and end of each phase of a business cycle is deter-
mined by the National Bureau of Economic Research
Business Cycle Dating Committee. The committee
looks at more data than simply GDP in determining
when each phase occurs and dates phases by months,
not quarters. Therefore your answer will only approxi-
mate the official recession and expansion phases; for
more details on the way the committee determines
when each phase occurs and the official dates of busi-
ness cycles, go to www.nber.org/cycles/main.html.)

. Using your answer to question 2, compare the lengths
of recessions and expansions for the period 1947-1982
with the years 1983-2007. Compare the length of the
2007-09 recession with the other recessions of the
post—World War II era.

. How are the natural real GDP and the natural real
unemployment rates related to the rate of inflation?

. Between June 2003 and June 2005, U.S. unemployment
fell from 6.3 percent to 5.0 percent of the labor force.
The Federal Reserve, the nation’s monetary policy-
making authority, took active measures beginning in

10.

June 2004 to raise short-term interest rates. What might
have motivated policymakers to raise interest rates
and what were they hoping to accomplish?

. In April 2000, the seasonally adjusted unemployment

rate was 3.8 percent. By June 2001, the unemployment
rate had increased to 4.5 percent. Yet the measures by
the Federal Reserve to reduce short-term interest rates
were taken in stages, and in fact the unemployment
rate continued to rise. What might have motivated the
policymakers’ cautious behavior?

. (a) The “big three” concepts of macroeconomics are

the unemployment rate, the inflation rate, and
productivity growth. Discuss which of these con-
cepts primarily relate to the behavior of the econ-
omy (i) in the short run and (ii) in the long run.

(b) Using Figures 1-3 and 1-5 as guides, discuss how
natural real GDP is used to evaluate the behavior
of the economy in both the short run and the
long run.

. Explain why productivity growth not only allows a

society to have higher living standards in the form of
more goods and services, but also allows it to increase
the percentage of an average person’s life that is spent
in school, on vacation, in retirement, or in other non-
work related activities.

. Explain how the value of real GDP relative to natural

real GDP can be used by policymakers to decide how
to change the values of the target variables.

How does the performance of the U.S. economy con-
trast with the performance of the European economy
for the periods 1960-2007 and since the start of the
Global Economic Crisis?


www.nber.org/cycles/main.html
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Problems
iy =1eelgllele) Visit www.MyEconLab.com to complete these or similar exercises.

1. (a) Suppose that real GDP is currently $97 billion per Use the following data to compute this measure of
year and natural real GDP is currently $100 bil- the openness of the United States economy in 1960,
lion. Measured as a percentage, what is the GDP 1970, 1980, 1990, 2000, and 2009. Discuss what the
gap? data show in terms of the “internationalization” of

(b) Suppose natural real GDP is growing by $4 bil- the United States economy since 1960.

lion per year. By how much must real GDP have

risen after two years to close the GDP gap? 1960 1970 1980 1990 2000 2009
2. Th f i £
dofnse‘;;r‘cori’ézzitfsa;‘:;:‘ﬁﬁ’gsufeg girgi‘fe;’sug:eof; GDP  2,830.9 4,269.9 5839.0 8,033.9 11,226.0 12,880.6
P Exports 985 1755 3517 6002 1,1883 1,490.7

how open an economy is. In particular, the greater the 'y '\ 1145 0306 3447 6730 16399 18538
percent, the more open the economy is considered.

l @ SELF-TEST ANSWERS

p. 7. (1) When actual real GDP is above natural real GDP,  p. 20. (1) Stabilization policy cannot set the unem-

the actual unemployment rate is below the natural
unemployment rate. (2) In this opposite case, the
actual unemployment rate is above the natural unem-
ployment rate. (3) There is no such thing as the natu-
ral rate of inflation. When the economy is operating at
its natural rate of unemployment, the inflation rate
does not change. But it does not change from what-
ever level is inherited from the past, and this could be
zero, 10 percent per year, or 100 percent per year.

p. 10. (1) short-run, (2) long-run, (3) short-run, (4) both
(the money can create jobs during a recession but
also will stimulate long-run productivity growth).

ployment rate to zero or any other rate below the
natural rate of unemployment without causing
accelerating inflation. (2) Stabilization policy can
set the inflation rate to zero only at the cost of a
recession and a substantial cost in terms of lost
output. (3) The two big problems are lags and
uncertainty. A policy change may affect aggregate
demand only after a long and uncertain delay, and
the impact of different policy changes may also be
highly uncertain.


www.MyEconLab.com
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The Measurement of Income,
Prices, and Unemployment

It has been said that figures rule the world; maybe. | am quite sure that it is figures which
show us whether it is being ruled well or badly.
—Johann Wolfgang Goethe, 1830

Our first task is to develop a simple theoretical model to explain real output
(gross domestic product, or GDP) and the price level. Before we can turn to
theory in Chapter 3, however, we must stop in Chapter 2 for a few defini-
tions. What are GDP and the price level? How are they measured? What
goods and services are included in or excluded from GDP? How are private
saving, private investment, the government deficit, and the current account
deficit related to one another? How are the inflation rate and unemployment
rate measured?

2-1  Why We Care About Income

In Chapter 1 we identified two key links between real GDP and the three
central concepts of macroeconomics. First, we noted that movements in the
unemployment gap are inversely related to the parallel movements of the GDP
gap. Thus the key to understanding changes in unemployment (the first central
concept) is the change in actual real GDP.

Second, the level and growth rate of our standard of living are measured
by productivity (the third central concept), defined as the ratio of output to the
number of hours worked. Output is the same as real GDP. Thus any discussion
of U.S. productivity performance in comparison with the country’s history or
with other nations requires an understanding of the data on real GDP.

This chapter begins by asking what is included in GDP and why. We then
learn about the different sectors of the economy that purchase portions of the
total GDP and how that GDP is the source of different types of income. We
learn how the price level and rate of inflation are measured. Finally, we learn
how the unemployment rate is measured and how important components of
distress caused to families by the Global Economic Crisis are not included in
the official measure of the unemployment rate.

2-2 The Circular Flow of Income and Expenditure

We begin with a very simple economy, consisting of households and business
firms. We will assume that households spend their entire income, saving nothing,
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A Simple Imaginary Economy Figure 2-1 The Circular Flow of Income
and Consumption Expenditures
Income (Y = $1,000,000) Circular flow of income and expenditure in

a simple imaginary economy in which
households consume their entire income.
There are no taxes, no government spending,
no saving, no investment, and no foreign

Households sector.

Labor services
A /

Business
firms

Product

Consumption expenditures
(C =$1,000,000)

and that there is no government.! Figure 2-1 depicts the operation of our simple
economy, with households represented by the box on the left and business firms
by the box on the right. There are two kinds of transactions between the house-
holds and the firms.
First, the firms sell goods and services (product)—for instance, bread and
shoes—to the households represented in Figure 2-1 by the lower orange line,
labeled product. The bread and shoes are not a gift, but are paid for by a flow of
money (C), say $1,000,000 per year, represented by the solid red line, labeled
consumption expenditures. Consumption expenditures
Second, households must work to earn the income to pay for the consump-  are purchases of goods and
tion goods. They work for the firms, selling their skills as represented by the  services by households for their
upper purple line, labeled labor services. Household members are willing to """
work only if they receive a flow of money, usually called wages, from the firms
for each hour of work. Wages are the main component of income (Y), shown by
the upper green line.
Since households are assumed to consume all of their income, and since
firms are assumed to pay out all of their sales in the form of income to house-
holds, it follows that income (Y) and consumption expenditures (C) are equal.
For the same reason, the labor services provided in return for income are equal
to the goods and services (product) sold by the firms to households in return
for the money flow of consumption expenditures:

income(Y) = labor services
consumption expenditures(C) A flow magnitude is an

= pI‘OdUCt economic magnitude that

. . . . i moves from one economic unit
Each of the four elements in the preceding equation is a flow magnitude, o another at a specified rate

any economic magnitude that is measured per unit of time, like U.S. GDP per  per unit of time.

1 Because households do no saving, there is no capital or wealth, and all household income is in
the form of wages for labor services.
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A stock is an economic
magnitude in the possession of
a given economic unit at a
particular point in time.

National Income and
Product Accounts is the
official U.S. government
economic accounting system
that keeps track of GDP and its
subcomponents.

Final product includes all
currently produced goods and
services that are sold through
the market but are not resold.
It is the same as gross domestic
product (GDP).

Transfer payments are those
for which no goods or services
are produced in return.

The Measurement of Income, Prices, and Unemployment

year. A flow is distinguished from a stock, which is measured at a particular
point in time, such as the amount of paper money in your wallet or purse at
noon on September 11, 2011.

B & seirtest

1. Imagine that a student named Eric purchases a haircut, priced at $10, with
a $10 bill. Describe in words how the student’s haircut will be included in
each of the four flows of Figure 2-1.

2. Imagine that a student named Alison obtains a job as a lifeguard at a summer
camp paying $8 per hour for July and August, and that the camp obtains the
money to pay Alison from fees paid by parents for their children to go to the
camp. Describe in words how the fees and the lifeguard job will be included
in each of the four flows of Figure 2-1.

2-3  What GDP Is, and What GDP s Not

The National Income and Product Accounts (also called NIPA, or national
accounts, for short) is the official U.S. government accounting of all the flows of
income and expenditure in the United States. Historical data for GDP and
other macro concepts are listed in Appendix A for the United States and in
Appendix B for other major nations. A guide to government data sources is
provided in the box on p. 27.

Defining GDP: What's In and What's Out

In our free market economy, the fact that a good or service is sold is a sign that
it satisfies certain human wants and needs; otherwise, people would not be
willing to pay a price for it. So by including in the GDP only things that are
sold through the market for a price, we can be fairly sure that most of the
components of GDP contribute to human satisfaction. There are three major
requirements in the rule for including items in the total final product, or GDP:
Final product consists of all currently produced goods and services that are sold
through the market but not resold during the current time period.

Currently produced. The first part of the rule—to be included in final prod-
uct, a good must be currently produced—helps us to define what GDP is not. GDP
excludes sales of any used items such as houses and cars, since they are not
currently produced. Similarly, it excludes financial transactions such as sales or
purchases of bonds and stocks. Because neither the purchase nor the sale of a
financial asset is included, GDP by definition excludes capital gains on assets
that occur when they are sold for more than they cost to buy. GDP also
excludes any transaction in which money is transferred without any accompa-
nying good or service in return. Among the transfer payments excluded from
national income in the United States are payments from the government to
persons, such as Social Security, Medicare, and unemployment benefits.

Sold on the market. The second part of the rule—goods included in the final
product must be sold on the market and are valued at market prices—means that we
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R Where to Find the Numbers: A Guide to the Data

The first place to look for macroeconomic data is the
appendixes in the back of this textbook. There you will
find annual data covering more than a century (from
1875 on) and quarterly data since 1947 on major macro-
economic concepts. Also included are several important
annual data series for Japan, Canada, and the major
European nations for the period since 1960.

Time Passes and Revisions Occur: How to Cope

You will need to know where to find macroeconomic
data that are not included in the textbook appendixes or
data for more recent periods that were released after the
textbook was printed. For these head to the Internet.
There you can find the most recent and comprehensive
sources of economic data.

The “Big Three” Agencies

Using the Internet is by far the easiest way to gather
economic data; whether it be rather simple data, such as
real GDP or the most recent Consumer Price Index, or
more detailed data, such as the unemployment rate for
males aged 20-24 or how much U.S. consumers spend
on funerals. For these and many other series, turn to
one of the Web sites of the government agencies that
actually produce the data. The three most important
are the Bureau of Economic Analysis (BEA, a branch
of the Commerce Department), the Bureau of Labor
Statistics (BLS, a branch of the Labor Department), and
the Federal Reserve Board (usually called by its nick-
name, the Fed).

BEA: National Income Data All the data on GDP, and
related income and product series, are produced by the
BEA in an organized system of tables called the
National Income and Product Accounts (NIPA). These
extend back to 1929 for annual data and to 1947 for
quarterly data and are updated regularly on the BEA
Web site www.bea.gov. Here you can find not only
NIPA tables, but recent news releases, industry data,
and international and regional series.

BLS: Labor Market, Price, and Wage Data The BLSis a
primary producer of data on employment, unemploy-
ment, consumer and producer prices, and wage rates. The
BLS runs several large surveys, contacting thousands of
families each month to learn about their employment and
unemployment experience and contacting thousands of
retail outlets to track price changes. All of the BLS data
series are available at www.bls.gov.

3. Diepartmmt of Compmercy

Lutest Intermation:
Pt oy Priss e e BEA Stamates
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U.S. Economic Accounts

Inteenatinal

The opening screen of the Bureau of Economic
Analysis Web site.

The Fed: Financial Market Data The Federal Reserve
compiles data on interest rates, the money supply, and
other figures describing the banking and financial sys-
tem. One of the regional Feds, the Federal Reserve Bank
of St. Louis, supports an online database known as FRED
(research.stlouisfed.org/fred2). This database provides
historical U.S. economic and financial data, including
daily interest rates, monetary and business indicators, ex-
change rates, balance of payments, and select regional
economic data. The Federal Reserve Board of Governors
Web site (www.federalreserve.gov) is also useful.

The preceding list does not even include the grandfa-
ther of all statistics agencies, the Bureau of the Census,
which conducts the decennial Census of Population and,
every five years, economic censuses of business establish-
ments. The Census data form the raw material for much
of the BEA’s work in creating the national accounts, not to
mention much research by economists on both macro and
micro topics. See www.census.gov.

International Web Sites to Know:

Org. for Economic Cooperation and Development
www.oecdwash.org/DATA/online.htm

World Bank
www.worldbank.org/data

International Monetary Fund
www.imf.org/external/data.htm

Groningen Growth and Development Center
www.ggdc.net/databases/index.htm

Many more sites are available through such search
engines as google.com, yahoo.com, and ask.com.
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An intermediate good is
resold by its purchaser either in
its present form or in an altered
form.

A final good is part of final
product because it is sold to a
final user rather than being
resold.

Value added is the value of a
firm’s output minus the value of
the intermediate goods that the
firm produces. It includes wages
paid to the firm’s employees,
rental of buildings and
equipment, and the firm’s
profit. By definition, total value
added is equal to final product.

The Measurement of Income, Prices, and Unemployment

measure the value of final product by the market prices that people are
willing to pay for goods and services. We assume that a Mercedes gives
10,000 times as much satisfaction as a package of razor blades because it costs
about 10,000 times as much. Excluded from GDP by this criterion is the value
of personal time spent engaged in activities that are not sold on the market
(often called “home production,” this includes time spent cooking, mowing
lawns, painting, and maintenance). Also excluded is any allowance for the
costs of air pollution, water pollution, acid rain, or other by-products of the
production process for which no explicit charge is made. A final exclusion in
this category is illegal activity, such as sales of illegal drugs that are typically
bought and sold for cash. Some other activities paid for in cash may be
excluded because they are hard to measure, including household helpers
who are paid in cash and whose employers do not pay social security taxes
on their behalf.

But not resold. The third part of the rule—to be included in final product, a
good must not be resold in the current time period—further limits the inclusion of
items. The many different goods and services produced in the economy are
used in two different ways. Some goods, like wheat, are mainly used as ingre-
dients in the making of other goods, in this case, bread. Any good resold by its
purchaser is an intermediate good and is not included in GDP. Any good that
is not resold is called a final good because it is sold to a final user, such as a
household or the government.

Intermediate Goods, Final Goods, and Value Added

The opposite of an intermediate good is a final good, one that is not resold.
Bread sold at the grocery is a final good, used by consumers, as are the many
other products that consumers buy. Take a simple example of a loaf of bread
that sells for $2.00. We assume that the only ingredient in the bread is wheat,
which the bakery buys from the wheat farmer for $0.50 per loaf. The remaining
$1.50 represents the wages of the bakery employees, the rent on the bakery
building, and the profits of the owner. Only the $2.00 spent for the final good, a
loaf of bread, is included in GDP.

We cannot include intermediate goods in GDP, because that would be dou-
ble counting. The value of the wheat is already included in the price of bread,
so we don’t want GDP to include both the $0.50 value of the wheat and the
$2.00 value of the bread, since the resulting sum of $2.50 would be more than
consumers pay for the bread.

Another way to compute GDP is to add up the value added at each stage
of production, defined as the value of a firm’s output minus the amount paid
for intermediate goods. Assuming there are no intermediate goods involved in
growing wheat, in this example the wheat farmer has a value added of $0.50
and the bread bakery has a value added of $1.50 (consisting of wages, rent, and
profit). Total GDP is the sum of the value added of each firm, $0.50 for the
farmer and $1.50 for the bread bakery. By definition, the final product of $2.00
is equal to value added of $2.00. GDP is equal to both total final product and
total value added.

Table 2-1 summarizes what’s in and out of GDP. Notice that sales of used
assets like cars and houses do have an effect on GDP if they generate current
income for used car dealers and real estate agents. Similarly, fees and commis-
sions earned by financial institutions are included in GDP.
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Table 2-1 What's In and What's Out of GDP

Category What'’s In What's Out

Currently Produced Goods and Services Sales of Used Assets*

Sales of Financial Assets**

Transfer Payments

Sold on the Market Market Production Home Production

Environmental Pollution

Illegal Activity

Some Unrecorded Payments Made with Cash

Not Resold Final Goods and Services Intermediate Goods and Services

Notes: * Fees and commissions earned by used-car dealers and real estate agents are included in GDP

** Fees and commissions earned by financial institutions are included in GDP

What's the “Domestic” in Gross Domestic Product (GDP)2

GDP includes all final goods and services produced within the 50 states of the
United States regardless of whether they are sold within the 50 states or
exported. Imported goods produced in other countries are excluded from GDP.
If we want to know how much income is being earned by Americans, we need
an alternative concept called gross national product (GNP). Once we know
GDP, we can calculate GNP by adding receipts of factor income (wages, rent,
and profits) by Americans from the rest of the world and subtracting payments
of factor income to the rest of the world:

GNP = GDP + Factor Payments from Rest of World
—Factor Payments to Rest of World (2.1)

For instance, Procter & Gamble makes Tide detergent and Crest toothpaste
in factories around the world. The value of the detergent and toothpaste is
included in the GDP of the countries where the foreign plants are located, from
Japan to Britain, and is not part of U.S. GDP. But Procter & Gamble brings some
of the profits from these plants back to the United States, and these are in-
cluded in “Factor Payments from Rest of World” and raise U.S. GNP relative to
GDP. Conversely, Japanese factories produce millions of cars inside the United
States, and the value of these cars is included in U.S. GDP. But these factories
are profitable, and some of their profits are sent back to Japan. These profits are
treated as a factor payment to the rest of the world, which is subtracted from
GNP and makes it smaller than GDP.

Opverall, the factor payments received by the United States, such as profits
earned abroad by McDonald’s and Procter & Gamble, and those sent from the
United States, such as profits earned by Honda and Toyota, are roughly equal in
size, and so GNP is very similar in size to GDP (GNP was 0.7 percent larger than
GDP in 2009). But in some other countries, such as Ireland, GNP is much smaller
than GDP because many of the factories are owned by foreign-owned companies.
In other countries, such as Kuwait, GNP is much larger than GDP because
Kuwaiti residents own large amounts of bank deposits and other assets in other
countries and receive large flows of interest and dividend income on those assets.

Gross national product
(GNP) is GDP plus factor
payments received from the rest
of the world minus factor
payments sent to the rest of the
world.
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Depreciation (consumption
of fixed capital) represents
the part of the capital stock
used up due to obsolescence
and physical wear.

Net domestic product
(NDP) is equal to GDP minus
depreciation.

In economics, gross refers to
the inclusion of depreciation;
net refers to the exclusion of
depreciation.

Private investment is the
portion of final product that
adds to the nation’s stock of
income-yielding physical assets
or that replaces old, worn-out
physical assets.

Inventory investment
includes all changes in the stock
of raw materials, parts, and
finished goods held by business.
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What's the “Gross” in Gross Domestic Product (GDP)2

GDP includes depreciation, which is the amount that business firms set aside
to replace structures and equipment that wear out or become obsolete, like old
computers that still work but do not have the speed or memory to handle
today’s complex software. In the national accounts (NIPA), depreciation is
called “consumption of fixed capital.” Since it is a cost of doing business, it
must be deducted out in order to measure the net result of economic activity,
which is called net domestic product (NDP).

The terms gross and net usually refer to the inclusion or exclusion of depreciation.
Thus the difference between “gross investment” and “net investment,” or between
“gross saving” and “net saving,” is exactly the same as the difference between GDP
and NDP.

2-4 Components of Expenditure

Types of Investment

The goods and services produced by business firms, which are not resold as
intermediate goods to other firms or consumers during the current period,
qualify by our rule as final product. But the business firm does not consume
them. Final goods that business firms keep for themselves are called private
investment or private capital formation. These goods add to the nation’s stock
of income-yielding assets. Private investment consists of inventory investment
and fixed investment.

Inventory investment. Bread produced by the baker but not resold to
consumers in the current period stays on the bakery’s shelves, raising the level
of the bakery’s inventories. Since all the bread that is produced is included in
GDP, we must define expenditure so as to include the bread, whether it is sold
to consumers or whether it remains unsold on the shelf. By including the change
in inventories as part of expenditure, we guarantee that GDP (that is, total product) by
definition equals total expenditure. When inventories increase, the inventory
investment component of GDP is positive. When inventories decrease, the
inventory investment component of GDP is negative.

B ¢ seirtest

Imagine that a bakery has 10 loaves of bread at the close of business on
December 31, 2010. Valued at the baker’s price of $2.00, the value of the bak-
ery’s inventory is $20.00. At the close of business on March 31, 2011, the
baker has 15 loaves or $30.00 of bread on the shelves.

1. What is the level of the baker’s inventory on December 31, 2010, and on
March 31, 2011?

2. What is the change in the baker’s inventories in the first quarter of 20117

3. What is the implication of these numbers for the contribution of the
baker’s inventories to GDP in the first quarter of 20117
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Saving Leaks Out of the Spending Stream but Reappears Figure 2-2 Introduction of Saving and
as Investment Investment to the Circular Flow Diagram
Starting from the simple imaginary
Income (¥ = $1,000,000) economy (Figure 2-1), we now assume that

 /

households save 20 percent of their income.
Business firms’ investment accounts for

20 percent of total expenditure. Again, we
are assuming that there are no taxes, no

Households government spending, and no foreign
sector.
Capital
Personal saving market .
(S=$200,000) Bu.smess
firms

Private investment
(I=$200,000)

Consumption expenditures (C = $800,000)

Fixed investment. Fixed investment includes all final goods purchased by
business, other than additions to inventory. The main types of fixed investment
are structures (factories, office buildings, shopping centers, apartments,
houses) and equipment (refrigerated display cases, computers, trucks). Newly
produced houses and condominiums sold to individuals are also counted as
fixed investment—a household is treated in the national accounts as a business
firm that owns the house as an asset and rents the house to itself.?

Relation of Investment and Saving

Figure 2-1 described a simple imaginary economy in which households
consumed all of their total income. Figure 2-2 introduces investment into that
economy. Total expenditures on final product are the same as before, but now
they are divided into consumption expenditures by households (C) and busi-
ness purchases of investment goods (I). Households spend part of their income
on purchases of consumption goods and save the rest.

The portion of household income that is not consumed is called personal
saving. What happens to income that is saved? The funds are channeled to
business firms in two basic ways:

1. Households buy bonds and stocks issued by the firms, and the firms then
use the money to buy investment goods.

2. Households leave the unused income (savings) in banks and other finan-
cial institutions. The banks then lend the money to the firms, which use it
to buy investment goods.

2 An individual who owns a house is treated as a split personality in the national accounts: as a
business firm and as a consuming household. My left side is a businessperson who owns my
house and receives imaginary rent payments from my right side, the consumer who lives in my
house. The NIPA identifies these imaginary rent payments as “Imputed rent on owner-occupied
dwellings,” which makes rent payments the most important exception to the rule that a good
must be sold on the market to be counted in GDP.

Fixed investment includes all
final goods purchased by
business that are not intended
for resale.

Personal saving is that part of
personal income that is neither
consumed nor paid out in taxes.
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Exports are goods and services
produced within one country
and sold to another.

Imports are goods consumed
within one country but
produced in another country.

Net exports and net foreign
investment are both equal to
exports minus imports. The
term “net foreign borrowing”
is used when net exports are
negative.
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In either case, business firms obtain funds to purchase investment goods.
The box labeled “capital market” in Figure 2-2 symbolizes the transfer of
personal saving to business firms for the purpose of investment.

In other words, saving is a “leakage” from the income used for consumption
expenditures. This leakage from the spending stream must be balanced by an
“injection” of nonconsumption spending in the form of private investment.

Net Exports and Net Foreign Investment

Exports are expenditures for goods and services produced in the United States
and sent to other countries. Such expenditure creates income in the United States
but is not part of the consumption or investment spending of U.S. residents.
Imports are expenditures by U.S. residents for goods and services produced else-
where and thus do not create domestic income. For instance, an American-made
Chevrolet exported to Canada is part of U.S. production and income but
is Canadian consumption. A German-made Mercedes imported to the United
States is part of German production and income but is U.S. consumption. If
income created from exports is greater than income spent on imported goods,
the net effect is a higher level of domestic production and income. Thus the
difference between exports and imports, net exports, is a component of final
product and GDP.

Another name for net exports is net foreign investment, which can be
given the same economic interpretation as domestic investment. Why? Both
domestic and foreign investment are components of domestic production and
income creation. Domestic investment creates domestic capital assets; net for-
eign investment creates U.S. claims on foreigners that yield us future flows of
income. An American export to Japan is paid for with Japanese yen, which can
be deposited in a Japanese bank account or used to buy part of a Japanese fac-
tory. The opposite occurs as well. When the United States imports more than it
exports, as it has in every year since 1981, net foreign investment is negative.
U.S. payments for imports provide dollars that foreign investors use to buy
American factories, hotels, and other assets including bank accounts in the
United States.

The Government Sector

Up to this point we have been examining an economy consisting only of private
households and business firms. Now we add the government, which collects
taxes from the private sector and makes two kinds of expenditures. Government
purchases of goods and services (tanks, fighter planes, school-books) generate
production and create income. The government can also make payments directly
to households. Social Security, Medicare, and unemployment compensation are
examples of these transfer payments, given the name transfer because they are
payments from the government to the recipient without any obligation for the
recipient to provide any services in return. As you learned in Section 2-3, transfer
payments are not included in GDP.

Figure 2-3 adds the government (federal, state, and local) to our imagi-
nary economy of Figures 2-1 and 2-2. A flow of tax revenue (R) passes from the
households to the government.? The government buys goods and services (G).

3 In the real world, both households and business firms pay taxes. Here we keep things simple by
limiting tax payments to personal income taxes.
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The Government Surplus or Deficit Balances
the Requirements of the Capital Market
and the Government Sector

Income (Y = $1,100,000)

Figure 2-3 Introduction of Taxation,
Government Spending, and the
Foreign Sector to the Circular Flow
Diagram

Our simple imaginary economy with the
addition of a government collecting
$100,000 in tax revenue, paying
households $100,000 in transfer
payments, and purchasing $100,000 of
goods and services. Its total expenditures
($200,000) exceed its tax revenues
($100,000), leaving a $100,000 deficit that
is financed by selling government bonds

v ; Transfer payments
(F=$100,000)
Households
Taxes
(R=$100,000)
Capital
; ; Market
Private saving
(S = $300,000) to the households.
Government
Government deficit
($100,000)
Business
firms

Government purchases
of goods and services
(G = $100,000)

Private investment (/ = $200,000)

Consumption expenditures (C = $800,000)

Exports _|
($100,000) ™

Imports
($100,000) y

Foreign
sector

In addition the government sends transfer payments (F), such as welfare
payments, to households, leaving a deficit that must be financed. To do this,
the government sells bonds to private households through the capital market,
just as business firms sell bonds and stock to households to finance their
investment projects.

Also shown in Figure 2-3, in the bottom right corner, is the foreign sector.
Imports are already included in consumption and investment spending, so
imports are shown as a leakage by the blue arrow pointing down toward the
foreign sector box. Exports are spending on domestic production, as shown by
the red arrow going from the foreign sector to the business firms. To keep the
diagram simple, exports equal imports.*

41f imports exceed exports, there is a flow equal to the difference going from the foreign sector
box to the capital market box. This is the inflow of foreign capital available to finance private
investment or the government deficit.
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The magic equation states
that private saving plus net tax
revenue must by definition
equal the sum of private
domestic investment,
government spending on goods
and services, and net exports.

GLOBAL ECONOMIC CRISIS FOCUS

Which Component of GDP Declined the Most
in the Global Economic Crisis?

The peak and trough of the business cycle were defined in Figure 1-4 on p. 9.
The economy in the most recent business cycle reached its peak in the fourth
quarter of 2007 (abbreviated 2007:Q4) and reached its trough (minimum level
of real GDP) in 2009:Q2. The different components of GDP behaved very
differently over those six quarters. Real consumption spending declined over
those six quarters by only 0.8 percent. Real government spending grew by
6.6 percent. Net exports were negative throughout but declined to a much
smaller negative value, which stimulated the economy. So what was the problem?
It was the collapse of investment, which fell by an amazing 31.7 percent! As we
learn more about the Global Economic Crisis, we will come back to this
collapse of investment, the relative stability of consumption, and the role of
financial market problems in causing the recession.

2-5 The “Magic” Equation and the Twin Deficits

The relationships displayed in Figure 2-3 can be summarized in a simple rela-
tionship that we call the “magic” equation because of its versatility in explain-
ing central macroeconomic concepts. The magic equation helps us understand
the relationships among investment, private saving, the government surplus or
deficit, and the surplus or deficit of exports versus imports.

A central phenomenon of the current U.S. economy is that the govern-
ment is running a large deficit, with government expenditures far in excess of
tax revenue. At the same time, the U.S. economy imports far more than it
exports, implying a large international deficit (negative net exports). How are
these “twin deficits” financed? What difference would it make if the govern-
ment ran a surplus while the international deficit remained the same? What
would happen if the international deficit were zero while the government
deficit remained large? The magic equation can help us to answer these
questions.

Implications of the Equality Between Income and Expenditures

By definition, total income created (Y) is equal to total expenditure on final
product (E). Why is this true by definition? Because income is created from
total production, and expenditures include both the production that is sold to
final users, as well as the production that is not sold (i.e., the change in invento-
ries). We can indicate that this relationship is true by definition by using the
three-bar equals sign, otherwise known as the “identity sign”:

Y=E

There are four types of expenditure on final product: consumption expendi-
tures (C); private domestic investment (I); government purchases of goods and
services (G); and net exports (NX):

E=C+1+G+NX 2.2)
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The total personal income that households receive consists of the income
created from production (Y) and transfer payments from the government (F).
This total (Y + F) is available for the purchase of consumption goods (C),
private saving (S), and the payment of taxes (R):

Y+F=C+S+R
An equivalent expression is obtained if we subtract F from both sides:
Y=C+S+R-F (2.3)

Transfer payments (F) can be treated as negative taxes. Accordingly, we define
net tax revenue (T) as taxes (R) minus transfers (F), converting equation (2.3)
into the simpler expression:

Y=C+S+T (2.4)

Leakages and Injections
Since Y = E, the right side of equation (2.4) is equal to the right side of
equation (2.2), and we obtain:
C+S+T= C+I1+G+NX
-C -C subtracting C from both sides
S+T= I+G+ NX (2.5)

The bottom line of (2.5) can be translated to a general rule:

Since income is equal to expenditure, the portion of income not consumed (saving
plus net taxes) must be equal to the nonconsumption portion of expenditure on
final product (investment plus government spending plus net exports).

In other words, leakages out of the income available for consumption goods
(S + T) must be exactly balanced by injections of nonconsumption spending
(I + G + NX).

Equation 2-5 is one of the most important relationships in macroeconomics
and reappears often in the next few chapters. We call it the magic equation; its
more technical name is the leakages—injections identity. The importance of this
relationship is that it shows how some of the most basic concepts in macroeco-
nomics—private saving, government spending and taxes, domestic investment,
and net exports—are connected by definition.

The Government Budget and the Twin Deficits

The magic equation shows how the funds resulting from a government budget
surplus are used, and it is equally useful in showing how the government
finances a budget deficit. We can arrange equation (2.5) to show the uses of a
government budget surplus:

T—-G=(+NX)—-8§ (2.6)

On the left side of this definition is the government budget surplus. If the left
side is negative, the government is running a budget deficit. Shown on the
right side is the excess of total investment, both domestic (I) and foreign (NX),
over private savings (S).

If government spending is greater than net tax revenue, as has occurred in
most years over the past three decades, the government is running a deficit,
and equation (2.6) shows that there are three possible implications. First, the

Leakages describe the portion
of total income that flows to
taxes or saving rather than into
purchases of consumer goods.

Injections is a term for
nonconsumption expenditures.
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government budget deficit could make domestic investment (I) smaller than
otherwise. Second, the government budget deficit requires that private saving
must rise to avoid any downward pressure on the sum of domestic and foreign
investment (I + NX). Third, if there is no increase in private saving, then to
avoid a decline in domestic investment there must be more borrowing from
foreigners (larger negative NX) or a decline in lending to foreigners.

We can use a numerical example from recent years to illustrate how the
right-hand side of equation (2.6) changed as the government shifted from its
1993 deficit to its surplus in 2000 and then to an even larger deficit in 2010.

T-G=(I+NX)-S

1993 ~19 = (17.6 — 1.2) — 184
2000 43 = (209 — 4.1) — 125
2010 —6.8 = (155 — 3.6) — 18.8

In the year 2000, there was a government budget surplus equal to
4.3 percent of GDP, which together with foreign borrowing of 4.1 percent,
allows domestic investment to be 8.4 percent of GDP larger than saving. In con-
trast there was a government budget deficit in both 1993 and 2010. Since saving
was roughly the same in the two years (18.4 vs. 18.8 percent of GDP), the much
larger government deficit in 2010 compared to 1993 was financed by reduced
investment (down from 17.6 to 15.5 percent of GDP) and triple the foreign
borrowing (up from 1.2 to 3.6 percent of GDP).

Because the magic equation (2.5 or 2.6) is true by definition, it does not iden-
tify the direction of causation among the interrelated variables. For instance, in the
year 2000 did the government run a budget surplus because domestic investment
was so strong, or was investment so strong because the government ran a sur-
plus? Did the sharp decline in investment between 2000 and 2010 cause the
government to run a deficit, or did the government deficit occur for other reasons?

During most of the period since 1980, the United States has experienced
“twin deficits,” with a government budget deficit accompanied by foreign bor-
rowing (negative NX). The year 2000, with its budget surplus accompanied by
foreign borrowing, was the exception rather than the rule, but the year 2000
shows that the deficits are not guaranteed to be “twins.”

GLOBAL ECONOMIC CRISIS FOCUS

Chicken or Egg in Recessions?

The numbers for the magic equation at the top of this page show an enormous
contrast between the prosperous conditions of the year 2000 and the
depressed conditions of 2010. The only similar element was net exports at
around —4 percent of GDP. The most dramatic change was in the government
budget, from a surplus of 4.3 percent of GDP to a deficit of —6.8 percent,
a shift into deficit of 11.1 percent of GDP. The numbers show that of this
epochal shift, 5.4 percent of GDP represented a decline of investment and
6.3 percent an increase in saving. Which was the chicken and which was the
egg? We will learn that, while changes in government tax and expenditure
policy obviously influence the budget, there is a big impact of the economy on
the budget. So weak investment and strong saving both held down GDP, and
hence government tax revenues.
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Income, Leakages, and the Circular Flow

An important lesson of circular flow diagrams like Figure 2-3 (see p. 33) is that
the expenditures on GDP (consumption, investment, government spending,
and net exports) create income, and this income is available to be spent on
another round of expenditure. Households receive only part of the GDP gener-
ated by business firms; the rest leaks out of the circular flow in the form of tax
revenue for government and saving that provides funds to the capital market.
Recall from equation (2.5) that total leakages (taxes and saving) must by defi-
nition equal total nonconsumption spending, also called injections.

Table 2-2 provides a concise summary of the steps by which income travels
from business firms to households. Down the left-hand side are the various

Table 2-2 Households Get What Remains After All the Leakages

Leakage Transfers from
into taxes government

37

Leakage
Concept into saving
1. Gross domestic product (14,745.1)
2. Less: * I »  Depreciation
3. Equals: Net domestic product (cor}sumptl(_)n
(12,873.2) of fixed capital,
' | 1,871.9)
4. Less: >

5. Equals: Domestic income (11,871.0)
6. Less: ‘ I

Y

Undistributed
profits (474.4)

Y

Indirect business
taxes (1002.2)

Social Security
and corporate
taxes (1439.2)

7. Plus:
Y l

8. Equals: Personal income (12,592.8)
|

9. Less:

10. Equals: Personal disposable income (11,415.1)

11. Personal
consumption
expenditure
(10,366.3)

12. Interest and personal transfer payments (370.0)

Divided among: l I ==

Y

Personal saving
(678.8)

Transfer
payments and
interest (2,635.2)

Personal income
taxes (1,177.7)

Note: 2010:Q3 amounts in $ billions are shown in parentheses. Several minor items are included with larger items.

Source: www.bea.gov, NIPA tables 1.7.5,1.12, and 2.1.
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Domestic income is the
earnings of domestic factors of
production, computed as net
domestic product, minus
indirect business taxes, which
are taxes levied on business
sales.

Personal income is the
income received by households
from all sources, including

earnings and transfer payments.

Personal disposable income
is personal income minus
personal income tax payments.
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concepts of total income; these differ depending on which tax and saving leak-
ages are included. The three remaining columns identify the major types of
saving and tax leakages, as well as transfer payments (which work like taxes in
reverse).

Line 1 starts with GDDP, the total amount of income created by domestic
production. The first leakage, on line 2, is for depreciation, defined on p. 30, the
amount business firms set aside for the replacement of worn-out and obsolete
investment goods.

What remains after depreciation deductions is net domestic product
(NDP), shown on line 3.

Next, line 4 in Table 2-2 deducts indirect business taxes, which include
state and local sales and property taxes. These tax payments are not available
as income to households or business firms. Only what is left over, called
domestic income (line 5), is available to provide net income to the domestic
factors of production (labor and capital) that produce current output.

By far the most important portion of domestic income is compensation
paid to employees (which includes wages, salaries, and fringe benefits).
Next in order of importance are net interest income, proprietors” income
(from small businesses like farms and shops), corporate profits, and rental
income.

From Domestic Income to Personal Income

Not all of domestic income is paid out to households as personal income, and
personal income also includes some receipts by households that are not
counted in GDP or domestic income. Lines 6 and 7 in Table 2-2 explain these
differences. First, part of domestic income is kept by corporations in the form
of undistributed profits—that is, the part of corporate profits that is not paid as
dividends to stockholders or as corporate taxes to the government.
Undistributed profits are a type of saving leakage, providing funding for the
capital market to finance investment spending.

Next, large amounts flow to the government in the form of corporate and
Social Security tax payments, then back from the government to households
in the form of transfer payments like Social Security and unemployment
benefits. Government funds also are paid out for interest on the national
debt. Adjusting domestic income for these deductions and additions yields
personal income, the sum of income payments to households (line 8).
Personal income represents the current flow of purchasing power to house-
holds coming from both the productive activities of business firms and
transfers from the government sector.

All personal income is not available to households to spend, first because
they must pay personal income taxes to the government (line 9). What
remains is one of the most important concepts in national income accounting,
personal disposable income (line 10). This is available for households to use
in the three ways shown at the bottom of Table 2-2: consumption expen-
diture, personal interest and transfer payments, and personal saving (lines 11
and 12).

The total saving and tax leakages (with transfers treated as a negative
tax) are symbolized as S + T in equation (2.5) on p. 35, which shows that, by
definition, they must be equal to nonconsumption spending (injections),
symbolized by I + G + NX. This is the leakages—injections identity, for
which we use the easy-to-remember name, the magic equation.
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2-7 Nominal GDP, Real GDP, and the GDP Deflator

Thus far, all the terms and relationships of national income accounting apply to
a particular time period (a quarter or a year) and are measured at the prices
actually paid by households and firms. Any economic magnitude measured at
the prices actually paid is described by the adjective nominal. For instance,
nominal GDP is the total amount of current product valued at the prices actu-
ally paid on the market.

Real and Nominal Magnitudes

Nominal amounts are not very useful for economic analysis because they can
increase either when people buy more physical goods and services—more cars,
steaks, and haircuts—or when prices rise. An increase in my nominal spending
on consumption goods from $40,000 in 2010 to $50,000 in 2011 might indicate
that I became able to buy more items, or it could simply mean that I had to pay
higher prices in 2011 for the same items purchased in 2010. Changes in nominal
magnitudes hide more than they reveal. So economists focus on changes in real
magnitudes, which eliminate the influence of year-to-year changes in prices and
reflect true changes in the number, size, and quality of items purchased.

Real GDP and Real Output

We need a measure of real gross domestic product, or real GDP. Like any real
magnitude, real GDP is expressed in the prices of an arbitrarily chosen base
year. The official measures of GDP in the United States currently use 2005 as
the base year. Real GDP for every year, whether 1929 or 2011, is measured by
taking the production of that particular year expressed at the constant prices of
2005. For instance, 2011 real GDP measured in 2005 prices represents the
amount that the actual 2011 production of goods and services would have cost
if each item had been sold at its 2005 price.

Since prices usually increase each year, nominal GDP is higher than real GDP
for years after 2005. Similarly, nominal GDP is lower than real GDP for years before
2005. You can see this regular pattern in Figure 2-4, which displays nominal and real
GDP for each year since 1900. Only in 2005 are nominal and real GDP the same.

The percentage ratio of nominal GDP to real GDP is a price index called the
GDP deflator, and this is displayed as the orange line in Figure 2-4. The GDP
deflator measures the ratio of the prices actually paid in a particular year to the
prices paid in the base year 2005. For instance, in 1959 nominal GDP was about 18
percent of real GDP, indicating that prices actually paid in 1959 were about 18 per-
cent of the prices that would have been paid in 2005 for the same goods and services.

Later on we will consider other real magnitudes, such as real consumption
and the real money supply. An alternative label for real magnitudes is con-
stant-dollar; in contrast, nominal magnitudes are usually called current-dollar.
To summarize:

Alternative labels for magnitudes

Items measured in prices of a Constant-dollar or Real
single year like 2005
Items measured in actual prices Current-dollar or Nominal

paid in each separate year

Nominal is an adjective that
modifies any economic
magnitude measured in current
prices.

Nominal GDP is the value of
gross domestic product in
current (actual) prices.

The GDP deflator is the
economy’s aggregate price
index and is defined as 100
times the ratio of nominal GDP
to chain-weighted real GDP.
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Nominal GDP Always Grows Faster than Real GDP When Prices Rise
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Figure 2-4 Nominal GDP, Real GDP, and the GDP Deflator, 1900-2010

Notice how the nominal GDP line lies below the real GDP line before 2005 but lies
above the real GDP line after 2005. This reflects the fact that before 2005 the current
prices used to measure nominal GDP were lower than the 2005 prices used to
measure real GDP. After 2005, the current prices used to measure nominal GDP were
higher than the 2005 prices used to measure real GDP. Notice how the nominal GDP
line crosses the real GDP line in 2005, the same year that the GDP deflator attains the
value of 100.

Source: Appendix Table A-1. See explanation in Appendix C-4.
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How to Calculate Inflation, Real GDP Growth,
or Any Other Growth Rate

Often, you will want to calculate a percentage growth
rate, whether the U.S. rate of inflation, real GDP, or even
your own income over a period of years. In this section
we will learn a very simple formula that will allow you to
calculate the growth rate of anything over any period, no
matter how long or short, and convert it to an annual rate.

In this book we will use lowercase letters, say x, to des-
ignate the growth rate of a variable, the level of which is
called the same uppercase letter X. Let’s say that we have
been given the value of the GDP deflator for 2008 as 108.5
and for 2009 as 109.8, and we have been asked to calculate
the inflation rate for 2009. (You will find GDP deflator data
for these and many other years in Appendix Table A-1 in
the back of this book.)

The general formula to calculate the percentage an-
nual growth rate of any variable X at a time period ¢ from
another period s years earlier (call this t-s) is as follows:

General Form
X; = 100 LN(X/X;—s)/s
Numerical Example
1.19 = 100 LN(109.8/108.5)/1.0

Here LN means “natural logarithm” and is a function
key found on any scientific calculator. The answer to
the example is found simply by taking the ratio
109.8/108.5 = 1.0120 and then pushing the “LN” but-
ton, which yields 0.0119, and finally multiplying that re-
sult by 100.

Exactly the same formula can be used to calculate the
annual rate of inflation between two adjacent quarters.
Let us take the level of the GDP deflator for the fourth
quarter of 2009, abbreviated “2009:Q4” from Appendix

Table A-2, which is 109.92. The value for the next quar-
ter, 2010:Q1, is 110.23. What is the annual rate of infla-
tion between those two quarters?

General Form
X; = 100 LN(X/ X;—5)/s
Numerical Example
1.09 = 100 LN(110.23/109.92)/0.25

The method is exactly the same. The only difference is
that now we are comparing two adjacent quarters
rather than two adjacent years, and so s = 0.25 (one-
quarter of a year) instead of s = 1 as before.

Our final exercise is to calculate the average annual
growth rate of U.S. real GDP from 1875 to 2010, using
the data in Appendix Table A-1:

General Form
X; = 100 LN(X;/ X;—5)/s
Numerical Example
3.32 = 100 LN(13238.6/138.9) /135

Again, this is exactly the same formula, now with
s = 135 since there are 135 years between 1875 and
2009. Despite the fact that real GDP in 2009 was 88
times larger than in 1875, such a long period elapsed
between those two years that the annual growth rate
was a mere 3.32 percent.

The extremely useful formula discussed in this box can
be used for any calculation involving growth rates, not
just for such macroeconomic concepts as the price level or
real GDP, but to calculate the annual rate of return of an
investment over any period of time, even for a single day.

Why We Care About Real GDP and the GDP Deflator

We care about real GDP because its movements create a mirror image movement
in the opposite direction in the unemployment rate, one of the three key macro-
economic concepts introduced in Chapter 1. Further, we care about accurate
measurements of real GDD, since they are essential to measuring productivity, or
output per hour, the third of our central macro concepts.

We care about the GDP deflator because it is the basis for measuring the
inflation rate. Recall from the beginning of Chapter 1 that the inflation rate is
the percentage rate of increase in the economywide average price level, which
we measure by the GDP deflator. To convert the GDP deflator into the inflation
rate, we use the universal formula for calculating growth rates shown in the

box higher up on this page.

M
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Further, we care about the GDP deflator because very fast inflation can
destroy a society, as in the German hyperinflation (see pp. 14-16). Fast inflation is
bad because of the direct harm it causes, and because of the indirect harm done by
measures taken to stop it. And to measure the inflation rate, we need to start with
the GDP deflator.

The Appendix to Chapter 2 provides the details that you need to under-
stand how to calculate real GDP and the GDP deflator from specific prices and
quantities of individual products.

B & seirtest

Without looking at Figure 2-4, you should now be able to answer the following:

1. Is the implicit GDP deflator greater or less than 100 percent in every year
before 20057 In every year after 2005?

2. In what year is the implicit GDP deflator equal to exactly 100 percent?

2-8 Measuring Unemployment

The unemployment rate is the first of the central macro concepts introduced in
Chapter 1. Families dread the financial and emotional disruption caused by
layoffs, so news of an increase in the unemployment rate creates public concern
and plummeting popularity ratings for incumbent politicians. Because of
widespread public awareness, the unemployment rate is generally considered
the most important of the central macro concepts. In this section we learn how
the unemployment rate is measured.

The Unemployment Survey

Many people wonder how the government determines facts such as “the teenage
unemployment rate in October 2010 was 27.1 percent,” because they themselves
have never spoken to a government agent about their own experiences of em-
ployment, unemployment, and time in school. It would be too costly to contact
everyone in the country every month; the government attempts to reach each
household to collect information only once each decade when it takes the decen-
nial Census of Population.

As a compromise, each month 1,500 Census Bureau workers interview about
60,000 households, or about 1 in every 1,400 households in the country. Each
month one-fourth of the households in the sample are replaced, so that no family
is interviewed more than four months in a row. The laws of statistics imply that
an average from a survey of a sample of households of this size comes very close
to the true figure that would be revealed by a costly complete census.

Questions asked in the survey. The interviewer first asks about each sepa-
rate household member aged 16 or older, “What were you doing most of last
week—working, keeping house, going to school, or something else?” Anyone
who has done any work at all for pay during the past week, whether part-time
(even one hour per week), full-time, or temporary work, is counted as employed.

For those who say they did no work, the next question is, “Did you have a
job from which you were temporarily absent or on layoff last week?” If the
person is awaiting recall from a layoff or has obtained a new job but is waiting
for it to begin, he or she is counted as unemployed.
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If the person has neither worked nor been absent from a job, the next ques-
tion is, “Have you been looking for work in the last four weeks, and if so, what
have you been doing in the last four weeks to find work?” A person who has
not been ill and has searched for a job by applying to an employer, registering
with an employment agency, checking with friends, or other specified job-
search activities is counted as unemployed. The remaining people who are
neither employed nor unemployed, mainly homemakers who do not seek paid
work, students, disabled people, and retired people, fall in the category of “not
in the labor force.”

Definitions based on the interview. Despite the intricacy of questions

asked by the interviewer, the concept is simple: People with jobs are employed;

people who do not have jobs and are looking for jobs are unemployed; people  The unemployed are those
who meet neither labor-market test are not in the labor force. The total labor  without jobs who either are on
force is the total of the civilian employed, the armed forces, and the unem- temporary layoff or have taken
ployed. Thus the entire population aged 16 and over falls into one of four SPecificactions to look forwork.

categories: The total labor force is the
total of the civilian employed,
1. Total labor force the armed forces, and the
a. Civilian employed unemployed.

b. Armed forces
¢. Unemployed
2. Not in the labor force

The actual unemployment rate is defined as the ratio The unemployment rate
b ¢ 1 d is the ratio of the number
— number of unemploye unemployed to the number in

civilian employed + unemp]oyed the labor force, expressed as a
percentage.

Example: In October 2010, the BLS reported an unemployment rate of 9.6 per-
cent. This was calculated as the percentage ratio

u

100 ( number of unemployed )
civilian employed + unemployed

< 14,843,000 )
100 X
139,061,000 + 14,843,000

or
U = 9.6 percent

The labor force participation rate is the ratio of the total labor force (civilian
employed, armed forces, and the unemployed) to the population aged 16 or
over. Those who do not participate in the labor force include those above age
15 who are in school, retired individuals, people who do not work because they
are raising children or otherwise choose to stay at home, and those who cannot
work because they are ill, disabled, or have given up on finding jobs. In June
2010 the labor force participation rate was 64.5 percent.

Flaws in the definition. The government’s unemployment measure sounds
relatively straightforward, but unfortunately it disguises almost as much as it
reveals. The adjacent Global Economic Crisis box explains some of the flaws in
the official definition of unemployment, and the dimensions of harm done by the
2007-09 recession to workers who are not officially counted as unemployed.
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UNDERSTANDING THE GLOBAL ECONOMIC CRISIS

The Ranks of the Hidden Unemployed

The Measurement of Income, Prices, and Unemployment

Flaws in the Definition

The official definition of unemployment unfortunately
disguises as much as it reveals. The first problem is that
the unemployment rate overstates the social harm done
by unemployment. But a much more serious second
problem is that the unemployment greatly understates
the number of people whose lives are negatively im-
pacted by recessions and their aftermath.

1. The unemployment rate by itself is not a measure of the
social distress caused by the loss of a job. Each person who
lacks a job and is looking for one is counted as
“1.0 unemployed people.” But the social impact of
unemployment is very serious for the head of a house-
hold responsible for feeding numerous dependents,
while it is much less serious for a 16-year-old looking
only for a 10-hour-per-week part-time job to provide
pocket money. Further, many of the unemployed in
normal times are looking for jobs not because they
have been laid off but because they are young people
entering the labor force for the summer between
school years, women reentering the labor force after
maternity leave, and people who quit their jobs
voluntarily and are counted as unemployed while
looking for a new job. In prosperous periods like 2007,
only a minority of the unemployed had lost their jobs
involuntarily.

2. The official unemployment concept misses millions of
people who are still working but nevertheless are hurt by a
recession. Millions of those still employed may be
forced to work part-time when they really want to
work full-time. The number of “forced part-time
workers” was particularly high in 2009 and 2010.

3. A person lacking a job must actively look for a job within
the most recent four weeks. What about people who
have looked and looked for a job and are convinced
that nothing is available? If they stop looking, they
are not counted as unemployed. They simply disap-
pear from the labor force, entering the category of
“not in the labor force.” This group of people who
have given up looking for jobs has been called “dis-
couraged workers” and the “disguised unem-
ployed.” The government now keeps track of them
as a separate category called “marginally attached
workers.”

Hidden Victims in the Global Economic
Crisis and Its Aftermath

The chart tracks two categories of people officially
defined as unemployed, and two categories of people
who are not so defined. The yellow area at the bottom
represents the people officially counted as unemployed
who do not represent a major social problem, including
new-entrant youth, reentrant mothers, and people who
choose to quit their jobs to look for a better job.
Variations in the yellow area are fairly minor, although
the relatively high levels in 1975-85 and in 2009-10
reflect a weak labor market that made it harder for
entrants, reentrants, and job leavers to find a job.

The light blue area represents those people who
have lost their jobs or have just completed temporary
jobs, and everyone in the blue area is officially counted
as unemployed. These are the most obvious victims of
recessions, and you can see sharp upswings in the size
of the blue area in the recessions of 1975, 1981-82, and
2008-09, and to a lesser extent in the milder recessions
of 1990-91 and 2001. A common feature of the blue area
is that it tends to remain relatively high even after the
recession is over. Also note that the blue area never
disappears.

Unemployment has always been a lagging indicator
and stays high sometimes for many months after out-
put stops declining (refer to Figure 1-4 on p. 9, which
shows that the business cycle “trough” that ends a
recession occurs when output stops declining).
Notice that the blue area declined rapidly in 1984-85
but slowly in 1991-94 and 2002-04. Current forecasts
suggest that unemployment will remain at near-
record high levels not just in 2009-10 but for at least
two or three years after that.

The two types of hidden distress caused by reces-
sions are shown by the red and brown areas. The red
area represents those forced to work part-time who
desire to work full-time; it grows during recessions
and shrinks only slowly during business expansions.
The large number of forced part-time workers in
2009-10 leads to a pessimistic prediction for the un-
employment rate after 2010. Firms can add hours of
labor most easily by shifting the employees already
on the job from part-time to full-time status, and the
large overhang of these part-time workers will allow
employers to delay any need to hire new workers
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Millions Impacted by Recessions but Not Counted As Unemployed

20

Percentage of Labor Force

Job losers and those
completing temporary jobs

Forced part-time

Marginally
attached workers

2 =

New entrants, re-entrants, job leavers
0 1 1 I 1 1 I 1 1 I 1 1 I 1 1 I 1 1 I 1 1 I 1 1 I 1 1 I 1 1 I 1 1 I 1 1 I 1 1 I 1 ]
1970 1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009

from the ranks of the unemployed or marginally
attached workers.

The brown area is based on data that only begin in
1994 (this is why there is no brown area in the left por-
tion of the chart). The marginally attached workers,
including those who have given up looking for jobs,
grow in number during recessions but appear to be a
fairly constant percentage of the labor force during
recoveries and expansions. The people in the red and
brown areas are victims of recessions just as surely as
those in the blue area.

When people are unemployed, they lose their in-
comes. If they are unemployed long enough, they use

up their life savings and reach borrowing limits on
credit cards and other debt. What do they live on then?
A great political debate emerged in 2010 over proposals
to extend unemployment benefits (transfer payments
to the unemployed) any further. Some who opposed
extending the benefits argued that the harm done by
the large federal budget deficit and growing debt out-
weighed the need of the unemployed for continued
help. The protracted symptoms of long-term unem-
ployment began to show some similarity to the Great
Depression. We return to the great debate about how to
help the unemployed and cure the economy in
Chapters 5 and 6.

45
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Summary

1.

This chapter is concerned with the definition and
measurement of expenditures and income—what is
included and excluded, and why, as well as with the
measurement of real GDP, inflation, and the unem-
ployment rate.

. A flow magnitude is any money payment, physical

good, or service that flows from one economic unit
to another per unit of time. A flow is distinguished
from a stock, which is an economic magnitude in
the possession of an individual or firm at a moment
of time.

. Final product (GDP) consists of all currently produced

goods and services sold through the market but not
resold during the current time period. By counting
intermediate goods only once, and by including only
final purchases, we avoid double-counting and ensure
that the value of final product and total income cre-
ated (value added) are equal.

. GNP equals GDP plus factor payments received from

the rest of the world minus factor payments sent to
the rest of the world.

. GDP includes depreciation. Once depreciation is

deducted from GDP, we have net domestic product or
NDP.

. Leakages out of income available for consumption

spending are, by definition, exactly balanced by injec-
tions of nonconsumption spending. This equality of
leakages and injections is guaranteed, by definition,
to be true.

Concepts

consumption expenditures

7.

10.

net domestic product (NDP)

flow magnitude gross

stock net

National Income and Product private investment
Accounts inventory investment

final product fixed investment

transfer payments personal saving

intermediate good exports

final good imports

value added net exports

gross national product (GNP)
depreciation (consumption of fixed
capital)

magic equation
leakages

net foreign investment
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In the same way, by definition, total income (con-
sumption plus leakages) equals total expenditure
(consumption plus injections). Injections of noncon-
sumption spending fall into three categories: private
domestic investment (on business equipment and
structures, residential housing, and inventory accu-
mulation); foreign investment or net exports; and
government spending on goods and services. The
definitions require private saving to exceed private
investment (domestic and foreign) by the amount of
the government deficit.

. Net domestic product (NDP) is obtained by deduct-

ing depreciation from GDP. Deduction of indirect
business taxes from NDP yields domestic income, the
sum of all net incomes earned by domestic factors of
production in producing current output. If we deduct
corporate undistributed profits, corporate income
taxes, and Social Security taxes, and add in transfer
payments, we arrive at personal income, the sum of
all income payments to individuals. Personal dispos-
able income is personal income after the deduction of
personal income taxes.

. The GDP deflator is defined as nominal GDP in actual

current prices divided by real GDP.

Those aged 16 and over are counted as unemployed if
they are temporarily laid off or want a job, and take
specified actions to find a job. The unemployment rate is
the number of unemployed expressed as a percent of the
total number of persons employed and unemployed.

injections

domestic income

personal income

personal disposable income
nominal

nominal GDP

GDP deflator

unemployed

total labor force
unemployment rate



Questions

1. Explain the difference between a stock magnitude

and a flow magnitude. Label each of the following as
either a stock or a flow:

(a) depreciation

(b) saving

(c) wealth

(d) government debt

(e) government deficit

(f) current account deficit
(g) savings

(h) money supply

(i) labor force

(j) labor services

(k) net exports

() net taxes

. Decide whether each of the following transactions is

included in GDP. If the transaction is included, de-

termine which component of final spending it repre-

sents. If the transaction is excluded from GDP,

explain why.

(a) Your local ice cream maker buys peaches to make
peach ice cream.

(b) Your local ice cream maker buys a new and im-
proved ice cream maker.

(¢) You buy peach ice cream from your local ice
cream maker.

(d) Your local ice cream maker sells peach ice cream
to a restaurant that serves peach smoothies.

(e) Your cousin in Canada buys peach ice cream
from your local ice cream maker.

(f) You buy a used book to learn how to make peach
ice cream.

(g) You buy peaches to make peach ice cream for
yourself.

(h) You buy a new ice cream maker to make peach
ice cream for yourself.

(i) You give some of your peach ice cream to your
cousin when she visits from Canada.

. Explain whether each of the following would be in-

cluded in GDP, GNP, or both of the United States.

(a) The salary of an American who is working in
Japan for Honda (a Japanese company).

(b) The profits that Honda earns from its production
of cars in Ohio.

(c) The value of the software that Microsoft sells to
Honda for use in its corporate headquarters in
Japan.

. Explain why the value of goods and services pur-

chased by Europeans vacationing in the United States

would be considered U.S. exports and the money that

10.
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Americans spend traveling overseas is considered
part of U.S. imports.

. Assume that the GDP of the United States is twice

as large as the GDP of China. Can you conclude,
based on this information, that the average indi-
vidual in the United States is two times as well
off as the average individual in China? Why or
why not?

. The term “underground economy” encompasses eco-

nomic activity that people do not report because it is
illegal or because they hope to avoid paying taxes.
Though the size of the underground economy is un-
known, it may be a sizable fraction of the nation’s
GDP. How does the underground economy affect the
accuracy of official measures of GDP, unemployment,
and productivity, and complicate the tasks of policy-
makers?

. Using the information contained in the box on p. 27

concerning where to find data on the economy, go to

the correct Web site to get the following data for the

most recent month or quarter:

(a) interest rates on two-year Treasury notes and ten-
year Treasury bonds;

(b) the GDP deflator;

(c) the number of people unemployed, the number
of civilians employed, the number of people in
the labor force, the unemployment rate, and the
nonfarm payroll;

(d) nominal and real GDP and nominal and real per-
sonal consumption expenditures.

. (a) Savings and taxes are called leakages. From what

do they leak? Where do they go? Imports are also
a leakage. From what do they leak? Where do
they go?

(b) Private domestic investment and government
purchases of goods and services are called in-
jections. What are they injections into? From
where do they come? Exports are an injection.
What are they injections into? From where do
they come?

. When the government runs a budget deficit, funds

flow from capital markets to the government as the
government borrows from capital markets by selling
bonds. Explain how funds flow from the government
to the capital markets when the government runs a
budget surplus.

In the national income and product accounts, per-
sonal income is calculated by subtracting from
national income any income earned but not received
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11.

12.

13.

14.

15.

and adding back in any income received but not
earned. Explain.

Four hundred tires are produced by a tire manufac-
turer and sold for $75 each to General Motors in
December 2010. In February 2011, General Motors
puts the tires on 100 newly produced cars and sells
each car for $30,000. What is the contribution made to
GDP in 2010 and 2011 by the transaction described?
(Assume all other components of the cars are pro-
duced in 2011.)

Starting from the situation depicted in Figure 2-3,
assume that business firms produce an additional
$500,000 worth of goods, of which only $450,000 are
bought during the current year. What are the new val-
ues for the following categories?

(a) income

(b) consumption expenditure

(c) personal saving

(d) investment

Suppose that the amount of private saving declines.
Explain why at least one of the following must occur:
Government saving must increase, private domestic
investment must decrease, or net foreign investment
must decrease.

If you learn that nominal GDP for 2011 is greater
than nominal GDP for 2010, what do you know
about changes in the level of output during this pe-
riod? Changes in prices during this period? Would
your answer change if real GDP had increased in
2011?

In late 2003 and early 2004, the Federal Reserve
was concerned about the possibility of deflation,

16.

17.

18.

The Measurement of Income, Prices, and Unemployment

which is a general fall in prices. If deflation occurs,
explain which grows faster, nominal GDP or real
GDP.

Explain how a person who falls into the ranks of the
“hidden unemployed” differs from someone who is
officially counted as unemployed. Compare the Global
Economic Crisis with earlier recessions in terms of the
severity of “hidden unemployment” and how long
people were unemployed.

If the government suddenly decided to include the non-
civilian employed, that is, the armed forces, together
with the civilian employed in the denominator of the
unemployment rate, what would happen to the unem-
ployment rate?

Due to a recession, ABC Enterprises’ sales decline. In
order to reduce losses, ABC lays off 10 percent of its
labor force, including Don, Ellen, and Frank. ABC in-
dicates that it will hire all its workers back within two
months. In each of the following cases, explain if the
person is employed, unemployed, or not in the labor
force.

(a) Don decides he is going to use the two months to
go fishing in Montana.

(b) Ellen questions whether ABC will really hire her
back. She quickly finds another job.

(c) Frank’s wife decides she wants to go back to
work, but urges him to go back to school. He
agrees and resigns his position at ABC. He also
decides to devote all of his efforts to school.
His wife starts looking for a job to support
them.
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iy =1eelgllele) Visit www.MyEconLab.com to complete these or similar exercises.

*Indicates that the problem requires the Appendix to

Chapter 2.

1. Use the following data to answer the following ques-

tions (all figures are in billions of dollars):

Item Amount
Government purchases of

goods and services $1,721.6
Exports 1,096.3
Receipts of factor income from

the rest of the world 382.7
Depreciation (consumption of

fixed capital) 990.8
Net fixed investment 688.2
Corporate income taxes 265.2
Consumption expenditures 6,739.4
Indirect business taxes 664.6
Imports 1,475.8
Payments of factor income to

the rest of the world 343.7
Inventory change 56.5
Social Security contributions 702.7
Undistributed corporate

profits (retained earnings) 130.3
Government transfer and

interest payments 1,366.3
Personal interest payments 286.2
Personal taxes 1,235.7

(a) What is gross domestic product?

(b) What is gross national product?

(c) What is net domestic product?

(d) What is domestic income?

(e) What is personal income? (Hint: Personal interest
payments are part of the category “interest and per-
sonal transfer payments” on line 12 of Table 2-2.)

(f) What is disposable personal income?

(g) What is personal saving?

. Assume that gross private domestic investment is
$800 billion and the government (state, local, and fed-
eral combined) is currently running a $400 billion
deficit. If households and businesses are saving
$1,000 billion, what is the value of net exports? Use
equation (2.6) to explain your answer.

. Orange growers sell $15 billion of their crop to orange
juice processors and $6 billion of their crop to super-
markets. The orange juice processors sell their orange
juice to supermarkets for $18 billion. The supermar-
kets sell oranges to consumers for $8 billion, orange
juice to consumers for $18 billion, and orange juice to

*4,

restaurants for $4 billion. The restaurants sell the

orange juice to consumers for $8 billion.

(a) Calculate the amounts oranges and orange juice
contribute to GDP.

(b) Calculate the value added by orange growers,
orange juice processors, supermarkets, and
restaurants.

Assume that a country produces only two goods,

automobiles and fast PCs. In year 1, automobiles cost

$20,000 each and the PCs cost $3,000 each; 1,000 auto-
mobiles and 10,000 PCs are produced. In year 2, the
price of automobiles has increased to $22,000; because

a new, even faster type of PC is about to be intro-

duced, the price of fast PCs has fallen to $700. In year

2, 1,000 automobiles and 15,000 PCs are produced.

(a) Fill in the following table.

Year 1 Year 2

Nominal GDP
(Total of current-dollar
expenditures)

Real GDP
(i) at fixed year 1 prices
(ii) at fixed year 2 prices

(b) Using the technique of chain-weighting, calculate
the percentage change in real GDP between year 1
and year 2.

(c) Calculate the GDP deflator for year 2.

. If nominal GDP is $10,608 and real GDP is $10,400,

what is the value of the GDP deflator?

. Suppose that the GDP deflator equals 100 and real GDP

equals 10,000. Calculate the value of nominal GDP.

. Suppose that the GDP deflator equals 102.5 and nom-

inal GDP equals 11,200. Calculate the value of real
GDP.

. Calculate percentage annual growth rates using the

data that follow.

(a) Productivity growth measures increase in output
per hour of work. Output per hour was 54.0 in
the first quarter of 1973, 75.4 in the first quarter of
1996, and 111.0 in the first quarter of 2010
(2005 = 100). Calculate the average annual rates
of productivity growth between 1973 and 1996
and between 1996 and 2010. Using your answers,
explain during which of these two periods living
standards rose more quickly.

(b) The GDP deflator was 30.7 in 1974, 43.8 in 1979,
59.8 in 1984, 69.5 in 1989, 79.9 in 1994, 86.8 in 1999,
96.8 in 2004, and 109.6 in 2009. During which five-
year interval was the annual inflation rate the
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highest? During which interval was the average
annual inflation rate the lowest? What was the
trend in inflation over the last quarter of the twen-
tieth century? (Hint: The inflation rate is the an-
nual percentage change in the GDP deflator.)

(¢) In the second quarter of 2005, real GDP was
12,587.5. In the second quarter of 2006, real GDP
was 12,962.5; in the third quarter of 2006, it was  10.
12,965.9. Calculate the percentage annual growth
rates between the second quarters of 2005 and

2006, and the second and third quarters of 2006.
Interpret your results.
9. How long will it take real GDP to double if it grows at
the following rates?
(a) 4 percent per year
(b) 6 percent per year
(c) 8 percent per year
In 2009, civilian employment was 139,877,000 and
unemployment was 14,265,000. What was the unem-
ployment rate?

l @ SELF-TEST ANSWERS

p. 26. (1) The payment of the $10 bill to the barber is a
flow of money shown by the red line labeled con-
sumption expenditure. The provision of the haircut

line, and the camp services are part of product,
shown by the orange line.
p. 30. (1)(2) Included in GDP for the first quarter of

by the barber for the student is shown by the orange
line labeled product. The barber’s income of $10 is
shown by the green line labeled income, and the
barber’s provision of labor services to perform the
haircut is shown by the purple line labeled labor
services. (2) Alison provides labor services, shown
by the purple line, to the summer camp, in return
for which she receives income ($8 per hour for each
hour she works) from the summer camp, shown by
the green line. The camp fees paid by parents are
part of consumer expenditures, shown by the red

2011 is the change in the value of the bakery’s inven-
tories between December 31, 2010, and March 31,
2011. This is $30.00 minus $20.00, or $10.00. If the
level of inventories had fallen, instead of rising as in
the example, inventory investment would have
been negative. (3) The baker’s inventory change
contributes $10.00 to GDP in the first quarter of
2011.

p. 42. (1) Less than 100 percent in every year before

2005; greater than 100 percent in every year after 2005.
(2) Equal to 100 percent in 2005.



Appendix to Chapter 2

How We Measure Real GDP and the Inflation Rate

Clearly, nominal GDP is of no interest by itself. We must find some way of separating its
movements into those caused by changes in real GDP and those caused by inflation.
Only if we succeed in making this “split” of nominal GDP changes will we be able to
identify separately the growth rate of total output, or real GDP, and the inflation rate.

How We Calculate Changes in Real GDP

Real GDP cannot be observed directly. No one can see, feel, or touch it. There’s an old
saying that “you can’t add apples and oranges.” Real GDP carries that saying to its
limit, since real GDP consists not just of apples and oranges, but also computers, elec-
tricity, haircuts, restaurant meals, and thousands of other goods and services that can’t
be added directly. The only way to combine the different products is to place a value on
each component of GDP, and that requires using the prices of the goods and services
produced. However, since prices are constantly changing, our measure of real GDP and
its changes will depend on which time period we choose to take the prices for this
essential valuation of the components of GDP.

The table shows how the change in real GDP between year 1 and year 2 differs,
depending on the prices that are used. Lines 1 and 2 show the hypothetical prices and
quantities of oranges and apples used in this imaginary two-good economy. Notice that
the price of oranges doubles between year 1 and year 2, while the price of apples goes
up only 25 percent. As a result, the consumption of oranges drops in year 2 while the
consumption of apples doubles. As you will see, the change in measured real GDP
between years 1 and 2 depends on the importance we assign to the big decline in orange
consumption and the big increase in apple consumption.

One approach, which was used previously to calculate real GDP in the United
States, was to hold the value of all products fixed over all years at the prices of a single

Calculation of Real GDP and GDP Deflators in an Imaginary Economy
Producing Only Oranges and Apples

Year 1 Year 2

1. Prices

a. Oranges $0.10 $0.20

b. Apples 0.20 0.25
2. Quantities

a. Oranges 30 20

b. Apples 10 20
3. Current-dollar expenditures

a. Oranges (1.a times 2.a) $3.00 $4.00

b. Apples (1.b times 2.b) 2.00 5.00

c. Total: Nominal GDP 5.00 9.00
4. Constant-dollar expenditures each year

a. At fixed year 1 prices $5.00 $6.00

b. At fixed year 2 prices 8.50 9.00

(continued)
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Year 1 Year 2
5. Real GDP (index, year 1 = 1.00)
a. At fixed year 1 prices 1.00 1.20
b. At fixed year 2 prices 1.00 1.06
c. Chain-weighted (geometric mean, 5.a and 5.b) 1.00 1.13
6. Additional indexes, year 1 = 1.00
a. Nominal GDP (3.c) 1.00 1.80
b. GDP deflator (6.a/5.c) 1.00 1.59

Sources, by line:

4.a. Year 1 same as 3c. Year 2 (.10 X 20 + .20 X 20 = 6.00)

4.b. Year 2 same as 3c. Year 1 (.20 X 30 + .25 X 10 = 8.50)

5.a. Year 2 divided by year 1 from line 4a, 6.00/5.00 = 1.20

5.b. Year 2 divided by year 1 from line 4b, 9.00/8.50 = 1.06

5.c. Year 2 is geometric mean of year 2 from the two lines above, V1.20 X 1.06

year. The actual dollars spent on oranges, apples, and total fruit are shown on line 3 of
the table. The expenditures, measured in fixed year 1 prices, are shown on line 4.a. This
yields an increase in real GDP in year 2 (measured in the constant prices of year 1) of
20 percent, since the ratio of year 2 expenditures to year 1 expenditures ($6.00/$5.00) is
1.20. This gives us line 5.a, showing that real GDP, using year 1 prices, increases from
1.00 in year 1 to 1.20 in year 2.

But we get a different answer if we measure constant-dollar expenditures in each
year using fixed year 2 prices. As shown on line 4.b, expenditures in year 2 increase from
$8.50 to $9.00. This yields an increase in real GDP in year 2 (measured in the constant
prices of year 2) of 6 percent, since the ratio of year 2 expenditures to year 1 expenditures
($9.00/$8.50) is 1.059. Why does this second method give us a lower estimate of the
increase in real GDP? This occurs because year 2 prices are relatively lower for apples
compared to oranges, and using year 2 prices places a lower importance on the big jump
in apple consumption.

This example shows a general tendency—that choosing the prices of a later year
tends to give us a lower increase in real GDP, since the later year places a lower
valuation on the quantities that have increased most rapidly. This is particularly
important in recent years in actual calculations of real GDP, since the prices of some
goods, such as personal computers, TV sets, and telephone equipment, have been
declining rapidly in contrast to continuous increases in the prices of many other
goods and services.

The Chain-Weighted Calculation of Real GDP

Which is the correct measure of the increase in real GDP in this example? Is 20 percent
correct or is 6 percent? The startling fact is that there is no single answer to this question,
because the prices of each year are equally valid as alternative ways to value the quanti-
ties actually produced. A reasonable compromise is to average the two answers
together. To do this, economists have long known that the best type of average is a
geometric average, which is obtained by multiplying the two answers together and then
taking the square root, that is:

V1.20 X 1.06 = 1.13.!

! Take a scientific calculator and check the answer for yourself. Multiplying 1.20 by 1.06 and then
taking the square root yields an answer of 1.128. An alternative method to arrive at exactly the
same answer is to take the natural logarithms of 1.20 and 1.06, which are 0.1823 and 0.0583,
respectively, add them together (0.2406), divide by 2 (0.1203), and then take the antilogarithm (¢*)
of the answer, yielding 1.128.



The United States now calculates real GDP using this technique of geometric aver-
aging across hundreds of different types of products. The outcome is called chain-
weighted real GDP, because the weights move forward from year to year. For instance,
the percentage change in real GDP between 2007 and 2008 uses a geometric average of
2007 and 2008 price weights. Then the percentage change in real GDP between 2008 and
2009 shifts to a geometric average of 2008 and 2009 price weights. The resulting percent-
age changes are chained together into an index of real GDP, moving forward and back-
ward from the base year of 2000.

The |mp|ici’r GDP Deflator

The method illustrated in line 5.c. of the table yields the chain-weighted measure of real
GDP. The implicit GDP deflator is simply the ratio of nominal GDP to chain-weighted
real GDP.

The implicit deflator, which is plotted in Figure 2-4 on p. 40, tells us the percentage
ratio of prices actually charged in any single year (say, 1959) to the prices charged in the
base year 2005. For instance, the implicit GDP deflator in 1959 was 18.3, the percentage
ratio of actual nominal GDP ($506.6 billion) to real GDP, which is spending for the same
year measured in 2000 prices (2,762.5 billion):

implicit GDP B ( 506.6 billion >
deflator for 1959 18.3 =100 2,762.5 billion

nominal GDP
>< -
100 ( real GDP >

In words, this equation states that the implicit GDP deflator in 1959 was 18.3
because 1959 nominal GDP was 18.3 percent of the value of the 1959 real GDP. This
percentage in turn reflects the fact that the average level of prices in 1959 was about one-
fifth of the level of the base year 2005.

The rate of inflation is simply the percentage growth rate of the chain-weighted GDP
deflator. The box on p. 41 explains how to calculate the growth rate of any magnitude.
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Income and Interest Rates:
The Keynesian Cross Model
and the IS Curve

An honest man is one who knows that he can’t consume more than he has produced.
—Ayn Rand, 1966

Our introduction to macroeconomics in Chapter 1 distinguished two main
groups of issues: those that concern short-run business cycles and those that
concern the economy’s long-run growth rate. This chapter begins a two-part
unit, spanning Chapters 3-10, that develops the theory of business cycles
and examines the potential role of monetary and fiscal policy in dampening
the amplitude of these cycles. Thus we will be concerned with the short-run
behavior of the economy for the next several chapters and will return to the
sources of long-run growth starting in Chapter 11.

3-1 Business Cycles and the Theory of Income
Determination

As we learned in Chapter 1, a business cycle refers to the alternation of periods
of rapid or slow growth in real GDP. In this chapter we start to learn about the
origins of business cycles; we put together into a simple economic model the
numerous factors that contribute to economic volatility.

The Volatile Business Cycle: The Global Economic Crisis
Follows the Great Moderation

The goals of monetary and fiscal policy are to dampen business cycles and
move toward an ideal world in which real GDP grows steadily from one quarter
to the next. The real world as shown in Figure 3-1 is far from that ideal world.
Plotted along the red line are changes in real GDP compared with the same
quarter one year earlier. The four-quarter growth rate of real GDP has been as
high as 12.6 percent in 1950 and as low as —3.9 percent in 2009.

Our first impression from Figure 3-1 is of relentless volatility in GDP
growth, with a repeated pattern of ups and downs. Yet if we look more closely,
we see that during the period between 1985 and 2007 real GDP growth showed
remarkable steadiness, with only two mild recessions in 1990-91 and in 2001.
The period of relatively steady growth during the 1986-2007 period has been
called the “Great Moderation,” and macroeconomists have debated its causes.
Were shocks to the economy smaller, was policy managed better, or both?

Complacency about the Great Moderation was dashed after 2007 when the
economy tumbled into the worst recession since the 1930s. The scale of the eco-
nomic disaster that we call the Global Economic Crisis raised doubts whether
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A History of Volatility in Real GDP Growth

Actual real GDP growth

1950-2010
Average = 3.25 percent

Percent per year

| | | | | | | | |
-5
1950 1955 1960 1965 1970 1975 1980 1985 1990

Figure 3-1 Real GDP Growth in the United States, 1950-2010

The shading shows that the growth in real GDP (plotted as the change from four quar-
ters ago) can be divided up into three types of performance. The shaded red periods
are when the actual growth rate was faster than the 61-year average of 3.25 percent. The
shaded light blue periods are when the actual growth rate was slower than 3.25 percent
but greater than zero. The shaded darker blue periods indicate periods of negative real
GDP growth.

1995

2000 2005 2010

there had been any fundamental improvement in monetary or fiscal policy
during the period of the Great Moderation. It seemed plausible in retrospect
that the economy performed well in 1985-2007 because shocks were moderate,
and that in 2008-09 the economy was hit by a set of new unanticipated shocks.

In this chapter we begin the process of identifying what some of those
shocks may be. Among the candidates are changes in consumer confidence and
business optimism, changes in prices of residential homes and in prices on the
stock market, and changes in foreign demand for goods and services produced
in the United States. These shocks to aggregate demand (also known as
demand shocks) are the basic source of business cycle volatility.

Monetary and fiscal policy are intended to stabilize the economy but some-
times can be the source of additional shocks, due for instance to monetary
policy decisions that set interest rates too high or too low, and fiscal policy
changes, particularly in military expenditures. The model of income determi-
nation developed in this chapter and the next shows that demand shocks have

Aggregate demand is the
total amount of desired spending
expressed in current (nominal)
dollars.

A demand shock is a significant
change in desired spending by
consumers, business firms, the
government, or foreigners.



56 Chapter3 ® Income and Interest Rates: The Keynesian Cross Model and the IS Curve

Aggregate supply is the
amount that firms are willing to
produce at any given price level.

a multiplier effect, exacerbating the impact of any given demand shock on real
GDP. We also learn that the stabilizing impact of monetary and fiscal policy can
be strong or weak, depending on particular relationships in the economy:.

GLOBAL ECONOMIC CRISIS FOCUS

What Were the Shocks That Made the 2008-09
Economic Crisis So Severe?

The Global Economic Crisis originated in U.S. financial markets. A meltdown
in the normal functioning of these markets that began in September 2008
spread quickly around the world. This financial market shock was a new type
of demand shock that had not been an important source of economic insta-
bility since the late 1920s. Several elements of the financial market shock were
relatively new, including a boom in housing prices that was fueled by innova-
tions in financial markets that both made it easy for low-income homeowners
to borrow money, and also enticed investors around the world to provide
mortgage finance through new types of financial investments that turned out
to be much riskier than these investors had believed. In short, this shock that
originated in the U.S. financial markets sharply reduced aggregate demand in
2008-09, thus reducing real GDP and raising the unemployment rate.

3-2 Income Determination, Unemployment,
and the Price Level

Unemployment is the mirror image of business cycles in real GDP, or more pre-
cisely of changes in the gap between actual and natural real GDP (see Chapter 1,
Figure 1-2). When that gap rises into positive territory as the economy
expands, the unemployment rate falls; when that gap becomes negative as the
economy slides into a recession, the unemployment rate rises. Thus the key to
understanding the causes of fluctuations in unemployment is to develop a theory of
fluctuations in real GDP. The unemployment rate was so high in the years after
2008 because the real GDP gap was so negative.

Income Determination and the Price Level

Shocks to aggregate demand can change either real GDP, the price level (GDP
deflator), or both. Later we will learn that the division of changes in aggregate
demand between changes in real GDP and the price level depends both on
shocks to aggregate demand and to aggregate supply, the amount that firms
are willing to produce at a given price level. In order to focus on changes in
aggregate demand, we will make a bold but extremely useful simplifying
assumption: The price level is fixed in the short run. Because the price level is
tixed, all changes in aggregate demand automatically cause changes in real GDP by
the same amount in the same direction.

Changes in Aggregate Demand

Changes in Real GDP = (3.1)

Fixed Price Level

Many features of the real world support our assumption that the price level
is fixed in the short run and that changes in aggregate demand are translated
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directly into changes in real GDP. Prices in restaurants are printed on menus
that are expensive to reprint. Price labels for many products on supermarket
shelves are changed infrequently. Prices in mail-order catalogues are set for the
entire season until the next catalogue is printed. The most important cost for
many business firms is the cost of the wages and salaries paid to workers, and
the wage or salary level usually changes only once each year, and some wages
are set by labor union contracts that last for as long as three years.

True, the prices of vegetables at the supermarket and of gasoline at the
pump can change from day to day, but we gain insight by adhering to the useful
simplification that all prices are like those in mail-order catalogues, fixed for a
set period of time. Once we have used this simplification to learn about shocks
to aggregate demand and the potential role of monetary and fiscal policy in
stabilizing the economy, we then will be ready to allow the price level to change
in response to aggregate demand and aggregate supply shocks.

What We Explain and What We Take as Given

Any theoretical model in economics sets limits on what it tries to explain. The
limited number of variables to be explained are called endogenous variables.
The large number of variables that are taken as given and are not explained are
called exogenous variables.

In macroeconomic theory we begin with a short list of endogenous vari-
ables and treat most as exogenous. Gradually, we move some from the
exogenous list to the endogenous list as our theory becomes more realistic.
In the first part of Chapter 3, we develop a simple model that explains only
two endogenous variables, consumption and real GDP. All the other impor-
tant macroeconomic variables are not explained, that is, they are treated as
exogenous variables.

Throughout our study of business cycles, the key instruments of monetary
and fiscal policy will continue to be treated as exogenous, or taken as given.
These include the money supply, government spending, and tax rates. Also
taken as exogenous is the real GDP of foreign nations that determine the quan-
tity of U.S. exports, as well as potential causes of demand shocks, such as
changes in consumer and business confidence, and changes in the willingness
of financial institutions to grant credit. Now we turn to the simplest version of
the theory of income determination that treats only consumption and income
(or real GDP) as endogenous and everything else as exogenous.

3-3 Planned Expenditure

Our study of national income accounting in Chapter 2 identified four types of
expenditure on GDP. By definition, total expenditure on GDP (E) is equal to the
sum of these four components: consumption (C), investment (I), government
spending on goods and services (G), and net exports (NX).

E=C+1+G+NX (3.2)

The Consumption Function

At the beginning, we treat only consumption spending (C) as endogenous, or
explained by the theory, and treat the other three types of planned spending

Endogenous variables are
those explained by an economic
theory.

Exogenous variables are
those that are relevant but
whose behavior the theory does
not attempt to explain; their
values are taken as given.
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An autonomous magnitude
is independent of the level of
income.

The marginal propensity to
consume is the dollar change in
consumption expenditures per
dollar change in disposable
income.

Induced consumption is the
portion of consumption spending
that responds to changes in
income.

as exogenous. An obvious way to explain consumption is that people spend
more when their incomes go up and vice versa. The income that matters for
consumption decisions is income after taxes, or disposable personal income.
This can be written as total real income (Y) minus personal taxes paid (T), or
Yy -T.!

How do households divide their disposable income between consump-
tion and saving? Households consume a fixed amount that does not depend
on their disposable income, plus a fraction of each dollar of disposable
income:

C=C,+c(Y—T) (3.3)

The fixed amount is called autonomous consumption, abbreviated (C,),
and this is completely independent of disposable income. The amount by
which consumption expenditures increase for each extra dollar of disposable
income is a fraction called the marginal propensity to consume, abbreviated
(c). This equation (3.3) says, in words, that consumption spending (C) equals
autonomous consumption (C,) plus the marginal propensity to consume times
disposable income [c(Y — T)]. Another name for this last term is induced
consumption.

The consumption function can also be shown graphically, as in Figure 3-2.
The thick red line shows on the vertical axis the amount of consumption for

Figure 3-2 A Simple Hypothesis How Disposable Income Is Divided Between Consumption and Saving
Regarding Consumption Behavior

The red line passing through F and D [ ] Total saving positive

illustrates the consumption function. It shows [ ] Total saving negative

that consumption is the marginal propensity
to consume (c) times (C,) disposable income
plus an autonomous component of that is
spent regardless of the level of disposable
income. The blue-shaded area shows the
amount of positive saving that occurs when
income exceeds consumption; the pink area
shows the amount of negative saving
(dissaving) that occurs when consumption

exceeds income.
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1 The notation T in this chapter continues, as in Chapter 2, to mean “total taxes minus transfer
payments.”
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alternative values of disposable income (measured along the horizontal axis).
The line slopes upward from point H to point F to point D, because higher real
disposable income along the horizontal axis raises real consumption expendi-
ture along the vertical axis. When income (Y — T) is zero, consumption is a
positive number (C,).

For instance, autonomous consumption (C,) might be $500 billion at
point H. Let’s assume the marginal propensity to consume (c) is 0.75. If
income at point Y is $2,000 billion, then consumption at point F is $500
billion plus 0.75 times $2,000 billion, or $2,000 billion. Similarly, if income at
point Y7 is $8,000, then consumption is 500 plus 0.75 times 8,000, or $6,500
billion at point D.

l @ SELF-TEST

1. If a person’s disposable income is zero, what is that person’s level of
consumption spending in equation (3.3)?

2. How can that person consume a positive amount with a zero disposable
income? Think of yourself—what options are open to you to buy some-
thing even if you have no income?

Induced Saving and the Marginal Propensity to Save

The simplest way to show the amount of saving is to use a graph like Figure 3-2.
The thick green line shows the amount of disposable income in both a horizontal
and a vertical direction; this line is often called the “45-degree” line. Since the
thick red line shows the consumption function, the distance between the two
lines indicates the total amount of saving.

To the right of point F, total saving is positive because disposable income
exceeds consumption; this is indicated by the blue shading. To the left of point
F, total saving is negative because consumption exceeds disposable income;
this is indicated by the pink shading. How can saving be negative? Individuals
can consume more than they earn, at least for a while, by withdrawing funds
from a savings account, by selling stocks and bonds, or by borrowing. Negative
saving is quite typical for many college students who borrow to finance their
education.

The blue shaded vertical distance between the green and red lines repre-
sents personal saving (S), that is, the difference between disposable income and
consumption:

S=Y-T-C=Y-T-Cp—c(Y-T)
= —C, + (1-0)(Y-T) (34)

uor
S

2 Be careful to distinguish “savings” (with a terminal “s”), which is the stock of assets that house-
holds have in savings accounts or under the mattress, from “saving” (without a terminal “s”),
which is the flow per unit of time that leaks out of disposable income and is unavailable for pur-
chases of consumption goods. It is the flow of saving that is designated by the symbol S. For
review, see the definitions of flows and stocks on pp. 25-26.
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Marginal propensity to
save is the change in personal
saving induced by a $1 change
in personal disposable income.
It can be abbreviated as 1 — ¢
orass.

Household wealth is the

total value of household assets,
including the market value of
homes, possessions such as
automobiles, and financial assets
such as stocks, bonds, and bank
accounts, minus any liabilities,
including outstanding mortgage
and credit card debt, automobile
loans, and other loans.

This saving function starts with the definition of saving as personal dispos-
able income minus consumption; then it substitutes the consumption function
from equation (3.3). The last line simplifies the saving function, which now states
that personal saving equals minus the amount of autonomous consumption

(—C,) plus the marginal propensity to save (1 — c) times disposable income
Y = T).

B ¢ seirtest

1. Can you derive a general expression showing how the level of consumption
and disposable income at point F depend on autonomous consumption
(Cy) and the marginal propensity to consume (c)?

2. If disposable income in Figure 3-2 is between points Y and Y3, then is saving
positive or negative?

Autonomous Consumption, the Interest Rate, Asset Values,
and Financial Markets

Thus far we have seen that the total amount of consumption spending will
change if there is a change in income, but also if any factor causes a change
in autonomous consumption (C,). What are these factors? One of the most
important is the interest rate; as we learn in the last part of this chapter,
autonomous consumption rises when the interest rate falls and vice versa.
Low interest rates in 2001-04 stimulated consumption of automobiles and
houses. Similarly, the increase of interest rates in 2004-06 put a squeeze on
consumer purchases of cars and houses, and by 2007 many households that
could not afford the higher interest rates charged on their mortgages were
“foreclosed” by banks, meaning that they were forced to move out of their
homes due to their inability to pay the higher monthly mortgage interest
payments.

The second major factor affecting autonomous consumption is household
wealth. This consists of all the assets of households, particularly the market
value of houses, stocks, bonds, and bank accounts, minus any mortgage loans,
credit card balances, or other liabilities. When wealth increases, households can
spend more even if their income is fixed, thus boosting autonomous consump-
tion and reducing saving.

The third major factor affecting autonomous consumption is the set of
financial market institutions that determine whether a household finds it
easy or hard to get loans to buy houses, cars, and other major purchases like
large flat-screen TVs. Loans were very easy to obtain in 2001-06 for reasons
that we will study in Chapter 5. Then conditions in financial markets turned
around radically in 2007-08, making loans difficult or impossible to obtain.
Since purchases of houses and cars are much too expensive for households
to pay cash for the entire purchase, loans from financial institutions are cru-
cial to the functioning of the industries that supply houses, cars, and other
“big-ticket” items.
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GLOBAL ECONOMIC CRISIS FOCUS

Financial Market Instability as the Main Cause
of the Global Economic Crisis

The Global Economic Crisis originated in U.S. financial markets. During the
period 2001-07, financial innovations made it much easier for low-income
families to obtain mortgage loans. Rising housing prices allowed families at
all income levels to raise the size of the mortgage indebtedness on the basis
of the increased value of their homes, and they obtained large amounts of
cash (“cashing out” through home equity withdrawal) by paying off a mort-
gage for say $200,000 and replacing it with a new mortgage of $250,000.
When housing prices came crashing down after 2006, borrowers could
no longer refinance their mortgages and often found themselves “under
water,” owing more than their home was worth. This was just one element
in the financial market instability that created the largest negative demand
shock since the 1930s.

3-4 The Economy In and Out of Equilibrium

Until now, we have seen that the level of consumption spending depends both
on autonomous consumption and on disposable income. But so far we have no
idea what the level of income will actually be. We need an extra element, besides
the consumption function, to construct our theory of income determination.

This extra element is the distinction between planned (i.e., desired) spend-
ing and unplanned (i.e., unwanted spending). Recall that the four components
of total expenditure are consumption (C), investment (I), government spending
on goods and services (G), and net exports (NX). Copying equation (3.2) from
page 57, we can write:

E=C+1+G+ NX

Of these four components of E, we assume that spending on C, G, and NX
is always the planned amount. Only investment can be either planned (I;) or
unplanned (1,,).

The key extra element in our theory of income determination is that business firms will
adjust production until unplanned investment is eliminated. If unplanned investment is
positive (I,, > 0), output will be reduced. If unplanned investment is negative (I, < 0),
output will be increased. There is no pressure for change in output only when the economy
is in equilibrium, which occurs only when output (Y) equals planned expenditure (E,), that
iswhen Y = Ep. Thus, output must be equal to:

E,=C+1,+G+NX (3.5)

The four components of expenditure in equation (3.5) are exactly the same as in
equation (3.2), except that we use a subscript p for investment. We do not need
a subscript p for C, G, or NX, since the actual amount of spending is always the
amount planned.
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How Changes in Wealth Influence Consumer Spending

We have seen that there are three main factors that can
alter autonomous consumption (C,). These are changes
in interest rates, in household wealth, or in the ease or
difficulty of obtaining loans from financial markets. If
any of these factors raise autonomous consumption, it
reduces the personal saving rate, that is, the ratio of the
amount households save to their disposable personal
income. In this box we learn more about household
wealth and see that its fluctuations help to understand
why households do not always save a fixed fraction of
their disposable income. This implies that variations in
household wealth can create an aggregate demand shock
that aggravates business cycle fluctuations.

Household wealth is defined in the text as the value
of household assets minus household liabilities. The left
graph plots the components of household wealth since
1970 as a percentage of disposable income. The upper
blue line shows “twin peaks” in the ratio of total assets
to disposable income first in 1999 and again in 2006. The
upward movement of the blue line in the late 1990s

reflects the “dot.com” stock market bubble. The sharp
decline in wealth in 1999 to 2002 echoes the collapse of
stock prices during that period, while the second
upward movement from 2002 to 2006 reflects the
combined impact of a revival in the stock market plus
the sharp rise in house prices during that period.

Changes in stock prices are often measured by the
Standard and Poor’s 500-stock index. By this measure
the percent log increase in stock prices was 60 percent
between February 2003 and October 2007, followed by a
decline of 71 percent from then until the monthly
trough in March 2009. Adding to instability in house-
hold wealth was the sharp 82 percent increase in the
Case-Shiller house price index between January 2000
and April 2006, followed by a 40 percent decline from
then until the housing price trough in May 2009.

To obtain household net wealth or net worth, we
must subtract out the amount that households owe in
the form of debt on home mortgages, auto loans, credit
cards, and other forms of credit. The red line in the
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bottom frame of the graph shows that household liabil-
ities have become steadily larger over the past three
decades, rising from 70 percent of disposable income in
1984 to 138 percent in 2007 and then declining slightly
to 129 percent in 2009. Because liabilities are subtracted
from total assets in order to compute net worth, the red
line displays the percentage of liabilities to disposable
income as an ever-growing negative number.

When we subtract the red line from the blue line, we
obtain the green net worth line, which mimics the twin
peaks of the blue total asset line. Between 2006 and 2009
the net worth ratio to disposable income fell from 650 to
490 percent. Put another way, if households had the
same net worth ratio as in 2006, in 2009 their net worth
would have been $1.7 trillion higher than it actually
was. That difference comes out at $149,000 per house-
hold! No wonder that this enormous loss of wealth
dragged down consumer spending in 2008-10.

The right graph plots the same green net worth line
against the personal saving rate, with the values of the
net worth ratio shown along the right vertical axis.
Whenever an increase in asset prices raises autonomous
consumption, as in the late 1990s and 2003-06, then we
would expect the personal saving rate to decline. And
this is just what is shown in the same graph, where the
personal saving rate is plotted against the left scale.

The saving rate declined from a peak of 10.9 percent in
1982 to 1.4 percent in 2005. As we have seen, a rising value

of household net worth tends to increase autonomous
consumption relative to income, and so the stock market
boom of the late 1990s contributed to this decline in the
saving rate. Then the housing bubble of 2001-06 created
further increases in household wealth, contributing to the
decline of the saving rate between 2000 and 2005. Rising
housing prices allowed people to refinance their mort-
gages, withdrawing cash that would allow them to in-
crease their consumption spending even if their income
had not increased.

Finally the party came to an end in 2006 when housing
prices stopped rising and began to fall, and further after
October 2007 when stock prices began their precipitous
decline of 50 percent. Households could no longer raise
their consumption faster than the increase in their dispos-
able income by “cashing out” through mortgage refi-
nance. Since the conditions of easy credit that had low-
ered the household saving rate before 2007 had ended, it
was not surprising to find that the tighter credit condi-
tions and ending of “cash-out mortgage equity with-
drawal” raised the saving rate in 2008 and 2009. Now
consumption was growing slower than personal dispos-
able income, worsening the 2008-09 recession and then
holding back the pace of the recovery that began in 2009.
Just as our theory predicts, the personal saving rate
bounced back as a result of the sharp decline in household
net worth, from 1.4 percent in 2005 to 5.9 percent in 2009
and 5.9 percent again in 2010.

The Personal Saving Rate Is Inversely Related to Household Net Worth

12 — — 700
10 — 650
Personal saving rate
] ]
= (left scale) £
S S
Q Q
£ £
= 8 - 600 =
c c
3 3
o o
o o
) o)
o o
S 6L = 550 g
o] o)
F F
e a
kS Household net worth/ kS
% 4 L personal disposable income 1500 %
T . T
= (right scale) =
[«5] 4]
o o
3] 3]
o o
2 — 450
0 | | | | | | 400
1970 1975 1980 1985 1990 1995 2000 2005 2010



64 Chapter 3 ® Income and Interest Rates: The Keynesian Cross Model and the /S Curve

A parameter is a value taken
as given or known within a
particular analysis.

Equilibrium is a state in
which there exists no pressure
for change.

The next step is to combine the consumption function from equation (3.3)
with the definition of planned expenditure from equation (3.5):

E,=C,+c(Y -T)+1,+ G+ NX (3.6)

In words, this states that planned expenditure equals autonomous consump-
tion, plus induced consumption, plus the fixed values of planned investment,
government spending, and net exports.

The word parameter means something that is taken as given, including
not only exogenous variables but also fixed elements of a function. In the case
of the consumption function, there are two such fixed elements (C, and c),
and we will take both as given. In addition, the three components of planned
expenditure other than consumption (Ip, G, and NX) can be considered as
both exogenous variables and parameters.

Autonomous Planned Spending

It helps to simplify the subsequent analysis if we take all the elements of
equation (3.6) that do not depend on total income (Y) and call them autonomous
planned spending (Ap):

Ay=E, —cY =C,— T, + [, + G+ NX (3.7)

In words, this states that autonomous planned spending consists of all the
components of planned spending that do not depend on income, that is,
excluding induced consumption (cY). To summarize, the five components of
autonomous planned spending are autonomous consumption (C,), the effect of
autonomous taxes in reducing consumption (—cT;), planned investment (I,),
government spending (G), and net exports (NX). In comparing equations (3.6)
and (3.7), notice that we have replaced the tax component (T},), reflecting our
assumption that all taxes are autonomous.

B ¢ seirtest

1. Why is I, written with a p subscript, but the other components of autonomous
planned spending (C,, —cT,, G, and NX) are not?

2. Why does the (cT,) term appear with a minus sign but all the other sums
appear with a plus sign?

3. Why is T, multiplied by c but the other terms are not?

Overall, we have learned that total planned expenditure (E,) has two parts,
autonomous planned spending (A,) and induced consumption (cY).

E, = A, + cY (3.8)

When Is the Economy in Equilibrium?

Equilibrium is a situation in which there is no pressure for change. When the econ-
omy is out of equilibrium, production and income are out of line with planned
expenditure, and business firms will be forced to raise or lower production.
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The ”Keynesian Cross“ Model of Income Determination

Figure 3-3 How Equilibrium Income
Is Determined

The economy is in equilibrium at point B,
where the red planned expenditure (E,) line
crosses the 45-degree income line. At any
other level of income, the economy is out of
equilibrium, causing pressure on business
firms to increase or reduce production and
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When the economy is in equilibrium, production and income are equal to
planned expenditure, and on the average, business firms are happy to continue
the current level of production.

This idea is illustrated in Figure 3-3. The thick green line, as in Figure 3-2,
has a slope of 45 degrees; everywhere along it the level of income plotted on
the horizontal axis is equal to the level of expenditure plotted on the vertical
axis. Hence the green line is labeled E = Y. The red line is the total level of
planned expenditures (E,) given by equation (3.8), namely, A, plus cY.

The “Keynesian Cross” Model In and Out of Equilibrium

Only where the green and red lines cross at point B is income equal to planned
expenditure, with no pressure for change. Because the economy is in equilib-
rium at the crossing point of the green 45-degree line and the red planned
expenditure line, this theory of income determination is often called the
“Keynesian Cross” model after the great English economist John Maynard
Keynes. We learn more about Keynes in Chapter 8, where you will find his
photo on p. 249.

The economy is in equilibrium at point B in Figure 3-3 because households
and business firms want to spend E,y when income is Y. And this amount of
income is created by the E,y of production of the goods and services that
households and firms want to buy.?

3 Note that the horizontal axis in Figure 3-3 is income (Y) rather than disposable income (Y - T) as
in Figure 3-2. This reflects our assumption that taxes are autonomous and are included in A, on
the vertical axis.
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Unintended inventory
investment is the amount
business firms are forced to
accumulate when planned
expenditure is less than
income.

What Happens Out of Equilibrium?

The economy is out of equilibrium at all points other than B along the 45-
degree line. For instance, at point ], income is Y;. How much do households
and business firms want to spend when income is Y;?

The vertical position of the red E, line at point H shows that planned
expenditures fall short of income (shown along the green line) by the distance
JH. Since the amount | is being produced but only H is being purchased,
the remaining production is being accumulated as unintended inventory invest-
ment, which is the same thing as unplanned investment (I,). Production and
income will be cut until this discrepancy disappears and the unwanted inventory
buildup ceases (I, = 0). This occurs only when the economy arrives at B. Only at
B are businesses producing exactly the amount that is demanded.

At point ], as in every situation, income and actual expenditure are equal
by definition:

income (Y) = expenditure (E)

planned expenditure (E,) +

unintended inventory investment (I;,) (3.9)

By contrast, the economy is in equilibrium only when unintended inven-
tory accumulation or decumulation is equal to zero (I, = 0). When we sub-
stitute (I, = 0) into the equation (3.9), we obtain the economy’s equilibrium
situation:

Y =E, (3.10)

Table 3-1 Comparison of the Economy’s “Always True” and Equilibrium Situations

Always true by definition True only in equilibrium

1. What concept of expenditure Actual expenditure including Planned expenditure

is equal to income?

unintended inventory accumulation

2. Amount of unintended Can be any amount, positive Must be zero
inventory investment (I,,) or negative
3. Which equation is valid, B9Y=E=E, +1, (3.10)Y = E,
(3.9) or (3.10)?
4. Where does the economy Any point on 45-degree Only at point B where E,, line
operate in Figure 3-3? income line (example: point J) crosses 45-degree income line
5. Example in Figure 3-3 of nonequi- At point ], At point B, Yy = Eyo
librium and equilibrium situations. Y1 =Eq + I

Table 3-1 summarizes the differences between what is always true and what is
true only in equilibrium.

B & seirtest

1. What happens in Figure 3-3 when income is an amount less than Y,?
2. Describe the forces that move the economy back to equilibrium at B.
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Determining Equilibrium Real GDP

How do we calculate the equilibrium level of real GDP? We have already used
one method by drawing the Keynesian Cross diagram as in Figure 3-4.
However, it is much faster to calculate equilibrium real GDP using a simple
equation. We start with the definition of equilibrium in equation (3.10), that
income (Y) is equal to planned expenditure (E,), and we combine it with the def-
inition from equation (3.8) that planned expenditure is equal to autonomous
planned spending (A,) plus induced consumption (cY):

Y = A, +cY

Then we subtract induced consumption from both sides of this equation and
obtain:

(1 =0y =4, (3.11)

Because the marginal propensity to save equals 1.0 minus the marginal propen-
sity to consume (s = 1 — c), we can rewrite (3.11) as

sY = A, (3.12)

This states that induced saving (sY) equals autonomous planned spending. Induced saving is the portion
Now it is easy to solve for equilibrium income by dividing both sides of of saving that responds to

equation (3.12) by the marginal propensity to save (s): changes in income.
AP
Y = - (3.13)

3-5 The Multiplier Effect

Our conclusion thus far that equilibrium income occurs at point B in Figure 3-3
depends on the assumption that autonomous planned spending is a particular
amount designated Ay To illustrate the effect of a change in A, we shall
assume that business firms become more optimistic and increase their invest-
ment spending from Ay to a higher amount A,;.

Calculating the Multiplier

We can use equation (3.13) to calculate the equilibrium level of income in the
new and old situations. Note that only A, changes; there is no change in the
marginal propensity to save (s).

Ap
Take new situation Y, = S
Apo
Subtract old situation Y = o
AA,
Equals change inincome  AY = 5 (3.14)

The top line of the table calculates the new level of income. The second line
calculates the original level of income. The change in income, abbreviated AY,
is simply the first line minus the second. The multiplier (k) is define d as the = The multiplier is the ratio of
ratio of the change in income (AY) to the change in planned autonomous the change in output to the

spending (AAy) that causes it: change in autonomous planned
spending that causes it. It is also

inli Ay 1 1.0 divided by th inal

multiplier (k) == (3.15) ivided by the margina

propensity to save.

T AA, s
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In Figure 3-4 we can see why the multiplier (k) is 1/s. Figure 3-4 reproduces
from Figure 3-3 the original situation, with planned autonomous spending at
its original level of A.

Because only 25 percent of extra income is saved, income must rise by 1/s
times the rise in A, to generate the required extra amount of induced saving. In
terms of the line segments:

A R
multiplier (k) = ﬁ = R—é = 1<sjnce s = I;f;)
P

Example of the Multiplier Effect in Action

How does the magic of the multiplier work? An answer is provided by a real-
life example. Let us consider Southwest Airlines” decision in 2010 to increase
planned investment with the purchase of $4 billion of Boeing 737 aircraft.
Initially the $4 billion of new investment spending would raise income by the
$4 billion earned by Boeing workers in Seattle, where the aircraft plant is
located. But, using our previous example of a marginal propensity to consume
(c) of 0.75, the Boeing workers would soon spend 0.75 of the $4 billion, or
$3 billion, on goods and services at Seattle stores. The stores would have to
reorder $3 billion of additional goods, causing production and income to rise at
plants all over the country that supply the goods to the stores in Seattle.
Workers at these supplying plants also have a marginal propensity to consume
of 0.75, adding another $2.25 billion of spending and income. So far, in the first
three rounds of spending, income has gone up by $4.0 billion plus $3.0 billion

Figure 3-4 The Change in Equilibrium The Multiplier Effect in Action
Income Caused by a $500 Billion Increase

in Autonomous Planned Spending
The increase in autonomous planned spending
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plus $2.25 billion, or $9.25 billion. But the process continues, as induced con-
sumption is increased in each successive round of spending. Eventually, the
total increase in income will be four times the initial increase in planned invest-
ment, or $16 billion (= $4billion times1/0.25).4

3-6 Sources of Shifts in Planned Spending

Is a multiplier expansion or contraction of output following a change in
autonomous planned spending desirable or not? In Chapter 1 natural real GDP
was defined as the desirable level of real GDP. Thus, whenever actual real GDP
declines below natural real GDP, this creates job losses for workers and an
increase in unemployment, just as occurred recently in 2008-09. Policymakers
attempt to avoid any decline in actual real GDP below natural real GDP.

What might cause actual real GDP to decline below the desired level? A drop
in planned investment, a major component of A, can be and has been a major
cause of actual real-world recessions and depressions. In the Great Depression,
for instance, fixed investment dropped by 81 percent, and this contributed to the
27 percent decline in actual real GDP between 1929 and 1933.

The most important point of this section is that there are five components
of autonomous planned spending, as in equation (3.7), and any of these can
change. Real GDP can increase or decrease through a multiplier response to
changes in autonomous consumption, planned investment, and net exports, an
example of the “demand shocks” that create business cycles. At least in princi-
ple, if it can act fast enough, the government can offset any undesirable shift in
autonomous consumption, planned investment, or net exports by creating an
offsetting movement in autonomous planned spending in the opposite direction
through its control over government spending and autonomous taxes.

# Tt is possible to use an algebraic trick to prove that the sum of AA, plus the induced consumption

1
at each round of spending is exactly equal to the multiplier 1 times AA,. The first round of

-c
consumption is cAA,. The second is ¢ times the first, c(cAA)), or CZAP. Thus the total AY is the

series of all the infinite number of rounds of spending:
AY = AA, + cAA, + PAA, + -+ cTAA, (a)
Factor out the common element AA), on the right-hand side of equation (a):
AY = AA10 + ¢+ 4+ %) (b)
Multiply both sides of equation (b) by — c:
—cAY = AA(—c—c?—---—c™) ©
The difference between lines (b) and (c) is
(1 = c)AY = AA, (d)

We can neglect the ¢™ term, since any fraction raised to the infinity power is zero. Dividing both
sides of equation (d) by (1 — ¢), we obtain the familiar:
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Government Spending and Taxation

Equation (3.7) states that autonomous planned spending equals the sum of its
five components. It also implies that the change in autonomous planned spend-
ing equals the sum of the change in each of the same five components. We can
state this as an equation if we insert the “change” symbol, A, in front of each
element in equation (3.7). The only remaining element without a A symbol is
the marginal propensity to consume (c), which we are assuming to be fixed:

AA, = AC, — cAT, + Al, + AG + ANX (3.16)

In sum, the five causes of changes in A, are:
1. A $1 change in autonomous consumption (C,) changes A, by $1 in the
same direction.

2. A $1 change in autonomous tax revenue (T,) changes A, by c (the marginal
propensity to consume) times $1 in the opposite direction.

3. A $1 change in planned investment (I,) changes A, by $1 in the same
direction.

4. A $1 change in government spending (G) changes A, by $1 in the same
direction.

5. A$1 change in net exports (NX) changes A, by $1 in the same direction.
Once the change in A, has been calculated from this list, our basic multiplier

expression from equation (3.14) determines the resulting change in equilibrium
income:

AY = —F (3.14)

The multiplier, as written in equation (3.15), is 1/s. If the marginal propensity to
save (s) is for example equal to 0.25, then the multiplier is 4.0. A $1 change in
any component of A, on the list above will raise Y by four times as much.

l @ SELF-TEST

1. Notice that there is no A in front of the c in equation (3.16). Why?
2. Notice that there is no A in front of the s in equation (3.14). Why?
3. How is s defined in terms of ¢?

Fiscal Expansion

Let’s say that in Figure 3-4 the higher real income level Y7 is the desired level
but the economy is stuck at Y, which is too low. Say the desired level of real
income at Y7 is $8,000 billion and the actual level at Y} is only 6,000. To stimu-
late the extra $2,000 of real income, policymakers can use the multiplier for-
mula. If the multiplier is 4.0, policymakers need to raise planned autonomous
spending by 1/, of $2,000 billion. Thus, an increase in government expenditures of
$500 billion will deliver the required boost to real income and real GDP of $2,000 bil-
lion because the multiplier is assumed to be 4.0. If the multiplier were higher, less
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extra government spending would be needed. If the multiplier were lower,
more extra government spending would be needed.

The needed increase in A, can also be achieved by a cut in tax revenue.
Since a reduction in autonomous taxes AT, is multiplied by the marginal
propensity to consume, 0.75 in our example, then to achieve an increase in A,
of $500 billion, tax revenue must be reduced by $500 billion divided by 0.75, or
$667 billion.

The Government Budget Deficit and Its Financing

Any change in government expenditure or tax revenue has consequences for
the government’s budget. The government budget surplus has already been
linked to other key magnitudes in Section 2-5 on p. 35 as the magic equation.
Tax revenue minus government expenditure, (T — G), by definition equals
investment plus net exports minus private saving.

T—-G=I+NX-S

Similarly, the change in the left side of the magic equation must balance the
change in the right side:

AT — AG = Al + ANX — AS (3.17)

When the government boosts its spending, autonomous consumption,
investment, and net exports are fixed (AC, = Al = ANX = 0) and that tax
revenue remains at zero (AT = 0). Thus the only elements of (3.17) that are
changing are AS and AG. The value of AG is the fiscal stimulus. But what is
the value of AS? Saving changes by the marginal propensity to save times the
change in disposable income, AS = s (AY — AT). Using this expression for
saving, we can substitute the numbers for this example into equation (3.17) and
obtain:

AT — AG = Al + ANX — s(AY — AT)
0-AG=0+0-s(AY —0)

The increase in output induces extra saving. Each extra dollar of saving is
available for households to purchase the government bonds that the government
must sell to finance its government budget deficit. The payoff of this government
deficit is the boost in income needed to raise income to its desired amount.

The Tax Mu|tip|ier

As an alternative to stimulating the economy by raising government spending
by $500 billion, it could choose to reduce autonomous taxes by $667 billion. As
we have seen, these two actions have exactly the same effect, which is to boost
autonomous planned spending by $500 billion and to raise income through the
multiplier effect by $2,000 billion.

The tax multiplier is —c/s or —3.0 in our example, compared to a multiplier
of 1/s or 4.0 for government spending and the other components of autonomous
planned spending. The tax multiplier is less simply because taxes are not part
of expenditures; taxes change expenditures only by the amount they change
consumption.

5 See equation (2.6) on p. 35. Page 36 also provides examples of the real-world values of the magic
equation for the years 1993, 2000, and 2010.



72 Chapter3 ® Income and Interest Rates: The Keynesian Cross Model and the IS Curve

B ¢ seirtest

1. If government spending is reduced by $500 billion and the marginal
propensity to save is 0.25, how much does total saving change?

2. What is the government doing when it runs a surplus, and how do private
savers react?

3. If taxes are raised by $667 billion and marginal propensity to save is 0.25,
how much does saving change? How do private households pay for the
higher taxes?

The Balanced Budget Multiplier

In the previous example, the government could boost income by $2,000 billion
either by raising government spending by $500 billion or by cutting taxes by
$667 billion. Yet either method would create a large increase in the government
deficit, which may be undesirable. Yet, surprisingly, the government can stimu-
late the economy even if it needs to maintain a balanced budget. To see this, we
simply add the multipliers for government spending (k = 1/s) and that for a
change in taxes (tax changemultiplier = —c/s):
—c _ 1-c

1
Balanced budget multiplier = S + N T . 1.0 (3.18)

This states that the multiplier for a balanced-budget fiscal expansion is always
1.0, no matter what the value of ¢/ Why? The positive multiplier occurs because
one dollar of government spending raises autonomous planned expenditure by
exactly one dollar, whereas the extra dollar of taxes only reduces autonomous
planned expenditure by c times one dollar, and ¢ (the marginal propensity to
consume) is normally substantially less than unity. Thus, the government can
achieve any desired increase in income and real GDP by a sufficiently large
increase in government spending accompanied by exactly the same increase in
tax rates.®

3-7 How Can Monetary Policy Affect Planned
Spending?

Thus far fiscal policy seems to be the only tool that the government can use to
fight against demand shocks caused by changes in autonomous consumption,
planned investment, and net exports. Where does monetary policy fit in? Now we
are ready to drop our simplifying but unrealistic assumption that autonomous
consumption and planned investment are exogenous. In the next two sections we
learn how and why interest rates can influence planned autonomous spending,
raising spending when interest rates are low as in years such as 2001-04 and
cutting spending in years when interest rates are high such as 1981 and 1989.

6 The appendix to this chapter shows that this simple expression for the balanced budget multiplier
does not apply to a more realistic world in which tax revenues and imports depend on income.
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Functions of Interest Rates

Interest rates help the economy allocate saving among alternative uses. For
savers, the interest rate is a reward for abstaining from consumption and wait-
ing to consume at some future time. The higher the interest rate, the greater the
incentive to save. For borrowers, the interest rate is the cost of borrowing funds
to invest or buy consumption goods. At a higher interest rate, people will bor-
row fewer funds and purchase fewer goods.

Interest rates are central to the role of monetary policy. Since the govern-
ment, through the Federal Reserve Board (the Fed), can influence the interest
rate, it can affect the cost of borrowed funds to private borrowers.

Types of Interest Rates

Banks offer a variety of interest rates on checking and savings accounts. Some
types of accounts allow customers to earn interest instantly; others require cus-
tomers to leave funds on deposit for a year or more. The phrase “short-term
interest rate” refers to interest that is paid on funds deposited for three months
or less; “long-term interest rate” refers to interest on funds deposited for a year
or more.

In addition to short-term interest rates on bank deposits, there are short-
term interest rates that apply to funds borrowed by the government (the
Treasury bill rate), by businesses (the commercial paper rate), and by banks
(the federal funds rate). Similarly, in addition to long-term rates on bank
deposits, there are long-term interest rates that apply to funds borrowed by the
government (the Treasury bond rate), by businesses (the corporate bond rate),
and by households (the mortgage rate).

The hallmark of a good theory is its ability to spotlight important relation-
ships and to ignore unnecessary details. For most purposes, the differences
between alternative interest rates fall into that category of detail, in contrast to
the important overall average level of interest rates. Thus “the” interest rate
discussed in this chapter can be regarded as an average of all the different
interest rates listed in the previous paragraph.

3-8 The Relation of Autonomous Planned
Spending to the Interest Rate

Business firms attempt to profit by borrowing funds to buy investment
goods—office buildings, shopping centers, factories, machine tools, computers,
airplanes. Obviously, firms can stay in business only if the earnings of invest-
ment goods are at least enough to pay the interest on the borrowed funds (or to
attract enough investors to warrant a new issue of stock). The lower the interest
rate, the more investment goods firms will buy. The higher is the interest rate,
the fewer investment goods firms will buy.

Autonomous consumption (C,) depends on the interest rate, just as does
planned investment spending. Households will buy new cars more often—and
will purchase bigger and more expensive cars—if the interest rate is low
because this reduces the monthly payment for any given car. Similarly, high
interest rates on car loans will force some households to buy smaller cars or to
buy a used car instead of a new car. Overall, both planned investment and
autonomous consumption are negatively related to the interest rate.
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A Central Explanation of Business Cycles Is the Volatility of Investment

Figure 3-5 displayed at the bottom of page 75 shows that
both planned autonomous spending and real income
depend negatively on the interest rate. This negative rela-
tionship allows monetary policy to change interest rates as
needed to stabilize the economy. Yet Figure 3-5 contains
another lesson. An economic downturn can happen if there
is a decline in autonomous planned spending at a given
interest rate, shifting leftward both the Ap demand sched-
ule and, with a multiplier effect, shifting leftward also the
IS curve. What could cause sharp leftward movements in
the A, demand schedule and the IS curve? We have already
learned that auto-nomous consumption (Ca) can be redu-
ced not just by a higher interest rate (which moves the
economy northwest along a given A, demand schedule),
but also by a leftward shift in the A, demand schedule
caused by lower consumer confidence, lower household
net worth, and greater difficulty of obtaining credit from
financial institutions. Planned investment (I,) is even more
fragile, prone to more volatility than any other component
of GDP or aggregate expenditures.

Total investment varies widely between 12 and 20
percent of GDP. When investment rises or declines as a
share of GDP, this has a multiplier effect. In recessions
investment typically declines far more than GDP, and
through the multiplier effect a sharp downturn of invest-
ment drags down consumption expenditures as well.

The graph on the opposite page displays the ratio of
total investment to GDP in two recessions, that which
started in mid-1981 and that which started in late 2007.
The line plotted shows the percentage ratio of total invest-
ment to GDP as a fraction of its ratio in the initial quarter
of the recession. The span plotted in the graph goes from
four quarters before the business cycle peak to 12 quarters
after. This is why both the blue and red lines in the graph
are equal exactly to 100 in the quarter on the horizontal
axis marked as “zero” quarters after the peak.

The big message of the graph is that the ratio of
investment to GDP fell drastically in both recessions,
thus driving down the rest of the economy through the
multiplier effect. In the 1981-82 recession shown by the
blue line, the ratio of investment to GDP by the fifth
quarter had fallen to 78 percent, that is, a decline of 22
percent from the peak. The collapse of investment in the
most recent recession starting in late 2007 was even
worse. In the 2007-09 recession as shown by the red line
the ratio of investment to GDP had fallen to 69 percent,
that is, a decline of 31 percent from the peak.

Clearly, the volatility of investment implies that shifts
in the position of the IS curve are as important as the slope
of the IS curve. The sharp declines of the investment-to-
GDP ratio, as shown in the graph for 1981-82 and
2007-09, suggest that understanding investment behav-
ior is the key to understanding the business cycle.

There is another interesting aspect of the red line
compared to the blue line. While both lines plotting
the investment-to-GDP ratio decline rapidly and then
recover, notice how much faster is the recovery in the
1980-84 business cycle than in 2006-10. The distinct
feature of the recent recession is that it has been deeper
and has lasted longer than the worst previous reces-
sion in 1981-82, as shown on the graph.

Why was the collapse of investment in 2006-10 so
severe? We have already learned one cause, the unsus-
tainable bubble of housing prices that boosted residen-
tial construction (a part of total investment) during
2001-06. When the housing price bubble collapsed in
2006—07, investment in residential houses and condo-
miniums declined precipitously. Building of residential
structures fell by 75 percent between 2006 and 2009.

Another factor contributing to the collapse of invest-
ment was the financial market “meltdown” that created
a sense of panic for almost every business firm, not just

The Demand for Autonomous Planned Spending

You learned earlier that there are five components of autonomous planned spend-
ing (Ap): planned investment, autonomous consumption, government spending,
the effect of autonomous taxes on consumption, and net exports. We have now
seen that planned investment and autonomous consumption both depend on the
interest rate; both types of spending are stimulated by a lower interest rate.

In Figure 3-5 we plot the relationship of the components of autonomous
planned spending on the horizontal axis to the interest rate on the vertical axis.
The total amount of government spending, the effect of autonomous taxes on
consumption, and net exports (G — cI; + NX) do not depend on the interest
rate and so are plotted as a black vertical line in Figure 3-5.

Total autonomous planned spending also consists of autonomous con-
sumption (C,) and planned investment (I,), both of which depend negatively
on the interest rate, so the amount of these two components added to the first three
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in the United States but in foreign countries as well. poses a dilemma for policymakers, because, as we will
What caused this financial market panic? We will re- learn in the next two chapters, the ability of monetary

turn in Chapter 5 to explore the

changes in financial —and fiscal policy to offset weakness of investment may

markets that contributed to the sharp leftward shift of be limited. In fact, in the Great Depression total invest-
the autonomous planned spending and IS curves in ment fell by 74 percent from 1929 to 1933 and did not
Figure 3-5. The weak recovery of investment after 2009  return to its 1929 level until 1941.

Both Consumption and Investment Figure 3-5 Relation of the Various
Respond to the Interest Rate Components of Autonomous Planned

Iy |——G - cT, + NX

Spending to the Interest Rate

The vertical black line shows that three

components of autonomous planned

spending do not depend on the interest
A_demand rate. These are government spending

Interest rate (r)

N schedule (G), the effect of autonomous taxes

| (—cT,), and net exports (NX). The sloped
| line shows that autonomous consump-

| tion (C,) and planned investment (I,)

I depend inversely on the interest rate.

| Hence, the total demand for au-

A tonomous planned spending, as shown

Autonomous planned spending (A) by the “A, demand schedule,” also

depends inversely on the interest rate.
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The IS curve is the schedule that
identifies the combinations of
income and the interest rate at
which the commaodity market is
in equilibrium; everywhere along
the IS curve the demand for
commodities equals the supply.

depends on the interest rate. The lower the interest rate, the larger C, and the
larger 1. The total of all five components is shown by the red line on the right
labeled “A, demand schedule.” This schedule shows that the total of all
autonomous planned spending depends on the interest rate.

Shifts in the A, Demand Schedule

The A, demand schedule will shift to the right whenever there is a change in any
component of planned autonomous spending. Increases in government spend-
ing or net exports and reductions in autonomous tax revenues will shift the
schedule to the right. Anything that raises the amount of autonomous consump-
tion or planned spending at a given interest rate, for instance, an increase in
consumer confidence or business optimism about future profits, will also shift
the A, demand schedule to the right. Changes in any component of planned
autonomous spending in the opposite direction will shift the A, demand sched-
ule to the left.

B ¢ seirtest

Explain how the A, demand schedule will shift to the left, right, or not at all in
response to the following events:

1. A reduction in auto imports from Japan as the quality of American-built
cars improves.

2. The stimulus to housing given by lower mortgage interest rates.

3. Higher taxes levied by the government in an attempt to reduce the
budget deficit.

4. Higher government spending on security at airports.
5. A reduction in household net worth due to a sharp decline in house prices.

3-9 The IS Curve

As shown in Figure 3-5, autonomous planned spending (A,) depends on the
interest rate. And Figure 3-4 has shown that real GDP and real income
depend on autonomous planned spending. Now, if we put these two rela-
tionships together, we conclude that real GDP and real income must depend
on the interest rate. In this section we derive a graphical schedule that shows
the different possible combinations of the interest rate and real income that
are compatible with equilibrium, given the state of business and consumer
confidence, the marginal propensity to save, and the level of government
spending, taxes, and net exports. This schedule is the IS curve, which stands
for Investment and Saving.

How to Derive the IS Curve

The left frame of Figure 3-6 copies the A, demand schedule from Figure 3-5.
This shows how the demand for autonomous planned spending varies at dif-
ferent levels of the interest rate. For instance at point C the interest rate is ryp and
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Figure 3-6 Relation of the IS Curve to the Demand for Autonomous Spending
In the left frame, the “A, demand schedule” shows that the demand for autonomous
planned spending depends on the interest rate. The right frame displays the IS curve,
which shows that real GDP also depends negatively on the interest rate. Point B in the
right frame is at a horizontal position equal to point B in the left frame times the
multiplier. The same is true for points C and D.

the level of autonomous planned spending is Ap0.7 At point D the lower interest
rate r7 stimulates a higher level of autonomous planned spending labeled A,
on the horizontal axis.

We have already learned in Figure 3-4 and in equation (3.14) that a higher
level of A, raises output by that amount times the multiplier (AY = kAA)). In
the right frame of Figure 3-6 the vertical axis is the same interest rate as in the
left frame, while the horizontal axis is real income and output.

If in the left frame the interest rate would decline from point C to point D,
then autonomous planned spending would rise from Ay to A,;. How much
would real income respond? We have already learned that the output response
is equal to the increase in autonomous planned spending times the multiplier.
So a reduction of the interest rate from point C to point D in the right frame
raises output from Y| to Y. Because the multiplier is larger than 1.0, and in fact
is 4.0 in our example in this chapter, the horizontal increase in Y in the right
frame is much greater than the horizontal increase in A, in the left frame. For

7 For instance, let us assume that the equation of the Ap demand schedule in the left quadrant of
Figure 3-6 is:
2,500 — 1007
Thus, when the interest rate is at 10 percent at point C, the level of autonomous planned spend-

ing along the A, demand schedule is 2,500 — (100 X 10) = 1,500. If the multiplier is 4.0, then the
level of real income in the right frame along the IS curve at point C is 4 times 1,500, or 6,000.
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instance, if the horizontal increase in Apin the left frame is 500 and the multi-
plier (k = 1/s) is 4.0, then the horizontal increase of output (Y) in the right
frame will be 2000, or 4.0 times as much.

B ¢ seirtest

1. Describe what happens to the interest rate, autonomous planned spend-
ing, and income when the economy moves from point C to point B in
both frames of Figure 3-6.

2. At what point in the right frame of Figure 3-6 does the economy operate if
the interest rate is r; in the right frame?

What the IS Curve Shows

The IS curve shows all the different combinations of the interest rate (r) and
income (Y) at which the economy’s market for commodities (goods and services)
is in equilibrium, which occurs only when income equals planned expenditures.
At any point off the IS curve the economy is out of equilibrium.

Notice in the right frame of Figure 3-6 that the area southwest of the IS line is
shaded in light blue and the area to the northeast is shaded in light red. The posi-
tions on the IS curve at B, C, D, and other points represent equilibrium positions
where real income and output are just right, given the interest rate, to generate
enough planned expenditure to equal that level of income.® However, points in
the blue-shaded area are not equilibrium points. For any given income level like
Y( at point C, any position lower than C would have a lower interest rate, and this
would raise planned expenditure above that income level and result in negative
unplanned investment, forcing firms to raise production. Any position in the light
red area above point C would have a higher interest rate, lower planned expendi-
ture, and insufficient demand to avoid positive unplanned investment and a cut
in production. In short, there is pressure for change in the amount produced at
any point in the blue- and red-shaded areas that are off the IS curve.

3-10 Conclusion: The Missing Relation

The IS curve is like a menu, providing us with innumerable combinations of
interest rates and income that are consistent with equilibrium in the commodity
market. But which item on the menu should we choose? There is not enough
information here to make a choice. We need to find another relationship to link
income and the interest rate in order to tie down the economy’s position along the
IS curve. In the familiar language of elementary algebra, we have two unknowns
but only one equation. In the next chapter, we supply the missing equation and
arrive at a complete theory of how income and the interest rate are determined.’

®

We call the IS schedule a “curve,” even though we have drawn it as a straight line, because in the
real world the relationship might be a curve. Also the term “IS curve” has been familiar to gener-
ations of economists since its invention by the late Sir John Hicks in a classic article, “Mr. Keynes
and the Classics: A Suggested Interpretation,” Econometrica, vol. 5 (April 1937), pp. 147-59.
Despite its name, the IS curve has no unique connection with investment (I) or saving (S). It
shifts whenever there is a shift in the AP demand schedule, which can be caused by a change in
government spending, in taxes or transfers, or in net exports, as well as by changes in business
and consumer confidence.
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Learning About Diagrams: The IS Curve

Since the IS curve is so important and useful, we
pause here to study it more closely. (A full algebraic
treatment of the IS-LM model is given in the
Appendix to Chapter 4.)

Diagram Ingredients and Reasons for Slope

The vertical axis is the interest rate and the horizontal
axis is the level of income.

The IS curve takes information from two other
graphs, the A, demand schedule and the equilib-
rium between induced saving and autonomous
planned spending. Because A, depends on the inter-
est rate, and because equilibrium income is a multi-
ple (k) of Ay, equilibrium income becomes a negative
function of the interest rate.

The horizontal position (equilibrium income) along
the IS curve is equal to the horizontal position along
the A, demand schedule times the multiplier k.

The IS curve slopes down because income is a multiple
of Ay, and A, depends negatively on the interest rate.
The IS curve becomes flatter, the more responsive is A,,J
to the interest rate, and the larger the multiplier. The
IS curve becomes steeper, the less responsive is Ay to

the interest rate, and the smaller the multiplier.

What Shifts and Rotates the IS Curve?

The IS curve is equal to the interest-dependent level of
A, times the multiplier (k). Anything that shifts the A,
demand schedule will shift the IS curve in the same
direction. The factors that shift the IS curve to the right
include an increase in business or consumer confi-
dence, an increase in household wealth, an increase in
the willingness of financial institutions to grant loans,
an increase in government spending or net exports,

and a decrease in taxes (or increase in transfers).
Opposite changes will shift the IS curve to the left.

A rightward shift in the A, demand schedule causes a
rightward shift in the IS curve by an amount equal to
the A, shift times the multiplier.

The multiplier (k) transforms the A, demand schedule
into the IS curve. An increase in the multiplier (due,
for instance, to a smaller marginal propensity to
save) rotates or twists the IS curve outward around
its intercept on the vertical interest rate axis. Thus
the higher the multiplier, the flatter the IS curve.

Anything that makes investment or consumption
demand less sensitive to the interest rate (for instance,
a tendency for firms to pay for investment goods with
internal funds rather than borrowed funds) rotates or
twists the IS curve upward around its intercept on the
horizontal income axis. Thus the less sensitive the
response of autonomous spending to the interest rate,
the steeper the IS curve.

What Is True of Points That Are Off the IS Curve?

The entire area to the left of each IS curve is character-
ized by too low a level of production and income for
the economy to be in equilibrium. There is unde-
sired inventory decumulation (negative unplanned
investment, [,,).

The entire area to the right of each IS curve is charac-
terized by too high a level of production and income
for the economy to be in equilibrium. There is unde-
sired inventory accumulation (positive unplanned
investment, [,)).

At any point off the IS curve there is pressure for busi-
ness firms to adjust production until the economy
returns to the IS curve.

The missing relation between real income and the interest rate (in addition

to the IS curve), occurs in the “money market,” a general expression for the
financial sector of the economy. The operation of the money market provides
the crucial missing link that explains how the interest rate is determined. At the
beginning of the next chapter, we will learn how the money market creates a
second, positively sloped relationship between real income and the interest
rate. We will learn that the Fed, through its control of the money supply, can
shift this positive relationship back and forth and offset some or all of the
effects of the demand shocks (such as changes in business and consumer confi-
dence) that shift the position of the IS curve. We will also learn how monetary
and fiscal policy can be used together to determine both the interest rate and
the level of real income.
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Summary

1. This chapter presents a simple theory for determining 6.

real income. Important simplifying assumptions include
the constancy of the price level.

2. Disposable income is divided between consumption
and saving. The amount of consumption per dollar
of disposable income is a fixed amount called
autonomous consumption (C,) plus the marginal
propensity to consume (c) times personal disposable in-
come, that is, income after taxes. Anything that boosts
autonomous consumption must reduce the ratio of per-

sonal saving to personal disposable income. 7.

3. The ratio of personal saving to personal disposable
income declined drastically from over 10 percent in
1984 to just 1.4 percent in 2005. This resulted mainly
from the increases of stock market and housing wealth

that many households enjoyed in the late 1990s and 8.

particularly in the 2003-07 interval. The collapse of
stock and housing prices after 2007 raised the per-
sonal saving rate back to its level of the early 1990s.

4. Output and income (Y) are equal by definition to total
expenditures (E), which in turn can be divided up

between planned expenditure (E,) and unintended 9.

inventory accumulation (I,,). We convert this definition
into a theory by assuming that business firms adjust

production whenever I, is not zero. The economy is in  10.

equilibrium, with no pressure for production to
change, only when there is no unintended inventory
accumulation or decumulation (I, = 0).

5. Autonomous planned spending (A;) equals total
planned expenditure minus induced consumption.

The five components of autonomous planned 11.

expenditure are autonomous consumption (C,),
planned investment (I,), government spending (G),
net exports (NX), and the effect on consumption of
autonomous tax revenue (—cT),).

Any change in autonomous planned spending (AA,)
has a multiplier effect: An increase raises income and
induced consumption over and above the initial
boost in A, Income must increase until enough extra
saving has been induced (sAY) to balance the injec-
tion of extra autonomous planned spending (AA,).
For this reason, the multiplier, the ratio of the change
in income to the change in autonomous planned
spending (AY/AA)), is the inverse of the marginal
propensity to save (1/s).

The same multiplier is valid for a change in any com-
ponent in A,. Thus, if private spending components
of A, are weak, the government can raise its spending
(G) or cut taxes (T) to maintain stability in A, and
thus in real output.

Interest rates allocate the supply of funds available
from savers to alternative borrowers. Not only do
private households and firms borrow in order to
buy consumption and investment goods, but the
government also borrows to finance its budget
deficit.

Private autonomous planned spending (A,) depends
partly on the interest rate. The higher the interest rate,
the lower is A,

Private autonomous planned spending (A4,) can
shift up at any given interest rate in response to
greater optimism by consumers or business firms,
in response to higher household wealth, and in
response to a greater willingness by financial insti-
tutions to grant loans.

The IS curve indicates all the combinations of the
interest rate and real income at which the econ-
omy’s commodity market is in equilibrium. At any
point off the IS curve, the commodity market is out
of equilibrium.

Note: Asterisks designate Concepts, Questions, and Problems that require the Appendix to Chapter 3.

Concepts

aggregate demand marginal propensity to consume unintended inventory investment
demand shock induced consumption induced saving

aggregate supply marginal propensity to save multiplier

endogenous variables household wealth IS curve

exogenous variables parameter *marginal leakage rate
autonomous magnitude equilibrium *automatic stabilization
Questions

1. Explain the distinction between exogenous variables
and endogenous variables. Explain the distinction, if
any, between a parameter and an exogenous variable.
For the most complete model used in this chapter,

which of the following variables are endogenous?
Which are exogenous?

(a) autonomous taxes

(b) consumption



(c) marginal propensity to consume
(d) exports

(e) net exports

(fy GDP

(g) price level

(h) interest rate

(i) investment

() taxrevenue

(k) disposable income

(I) saving

(m) foreign trade surplus (deficit)
(n) government budget surplus (deficit)

. Why do we distinguish between autonomous con-
sumption and induced consumption?

. Explain how the increases of house prices from 2000
through April 2006 and stock prices from 2003 through
2007 and then the collapse of those prices following
their peaks affected household wealth, consumption
expenditures, and the personal saving rate over the
course of the last decade.

. Explain why inventories would tend to rise just
before the start of a recession and again tend to rise
once businesses become more confident that the
economy is expanding.

. What moves the economy toward equilibrium when
unintended inventory investment is positive? negative?
. Assume that there is an increase in autonomous
investment of $100 billion. Will the effect on the level
of equilibrium real GDP be greater with a relatively
high or a relatively low marginal propensity to con-
sume? Explain.

. Explain why government action that increases the
deficit is expansionary fiscal policy. What about action
that decreases the surplus?

. Explain why the IS curve slopes down and to the
right. Explain the difference between a movement
along the IS curve and a shift of the IS curve.

. Explain how the rise and fall of the investment-GDP ra-
tio from 1980-84 and 2006-10 shifted the IS curve. Using
the data presented in the box on pages 74-75, compare

Problems

10.

11.

Problems 81

how much the IS curve shifted during each recession

and the period following the end of each recession.

Explain how each of the following will shift the IS

curve.

(a) The decline in sales of American agricultural
products to foreign countries resulting from a
strong U.S. dollar in the early to mid-1980s.

(b) The collapse in consumer confidence that occurred
in the fall of 1990 following the rapid rise in energy
prices after Iraq’s invasion of Kuwait in August 1990.

(c) The drop in business confidence following the
collapse of the stock market and the Internet bust
in 2000.

(d) The increased reluctance by some banks to make
car and housing loans following the financial
crisis of 2007-08.

One of the hypotheses for the increased stability of

the U.S. economy since 1985 is that demand shocks

have become smaller and less important. Explain
why a demand shock can be thought of as a shift of
the IS curve. Then discuss the hypothesis concerning

demand shocks and the increased stability of the U.S.

economy in terms of shifts of the IS curve.

The following three questions assume knowledge of the
Appendix to Chapter 3.

*12.

*13.

*14.

Given a consumption function of the form
C=C,+c(Y—-T)and T = T, + tY, write the for-
mula for the expanded consumption function. Write
the formula for the expanded saving function that is
implied by the stated consumption function.

How would your answer in question 6 change if the
alternatives read with a relatively high or with a rela-
tively low marginal leakage rate? Explain.

When all taxes and net exports are autonomous, the
balanced budget multiplier is one. Find the balanced
budget multiplier when all taxes are autonomous,
but net exports have an autonomous and induced
component. Is this new balanced budget multiplier
less than, greater than, or equal to one?

i =lee)gllele)  Visit www.MyEconLab.com to complete these or similar exercises.

1. Consider an economy in which all taxes are au-

tonomous and the following values of autonomous

consumption, planned investment, government

expenditure, autonomous taxes, and the marginal

propensity to consume are given:

C,=1,400 I,=1,800 G=1,950 T,= 1,750 ¢ = 0.6

(a) What is the level of consumption when the level
of income (Y) equals $10,000?

(b) What is the level of saving when the level of
income (Y) equals $10,000?

(c) What is the level of planned investment when the
level of income (Y) equals $10,000? What is the
level of actual investment? What is the level of
unintended inventory investment?

(d) Show that injections equal leakages when income
(Y) equals $10,000.

(e) Is the economy in equilibrium when income
(Y) = $10,000? If not, what is the equilibrium
level of income for the economy described in this
question?


www.MyEconLab.com
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(f) Is there a surplus or deficit in the government
budget at the equilibrium level of income? How
much?

. Consider an economy in which taxes, planned invest-

ment, government spending on goods and services,

and net exports are autonomous, but consumption and
planned investment change as the interest rate changes.

You are given the following information concerning

autonomous consumption, the marginal propensity to

consume, planned investment, government purchases
of goods and services, and net exports:

C, = 1,500 — 10r
Ip = 2,400 — 50r

c=0.6
G = 2,000

T =1,800
NX = -200

(a) Compute the value of the marginal propensity to
save.

(b) Compute the amount of autonomous planned
spending, A, given that the interest rate equals 3.

(c) Compute the equilibrium level of income, given
that the interest rate equals 3.

(d) Suppose that autonomous consumption changes
by 4 percent for any change in household wealth
and that the decline in the housing market from
2006-09 and the drop in stock market from
2007-09 reduce household wealth by $3 trillion.
Compute the decline in consumption that results
from the decline in household wealth.

(e) Calculate the new amount of autonomous planned
spending, A, and the new equilibrium level of
income, given that the interest rate equals 3.

(f) Using your answers to parts c—e, compute the
value of the multiplier.

(g) Fiscal and monetary policymakers can respond
to the decline in household wealth by taking ac-
tions that restore income to its initial equilibrium
level. Fiscal policymakers can increase govern-
ment spending or cut taxes or do both. Monetary
policymakers can reduce interest rates. Given the
values of the multiplier, the tax multiplier, and
the balanced-budget multiplier, compute by how
much:

Government spending must be increased in
order to restore the initial equilibrium level of
income, given no change in taxes or the inter-
est rate.

Taxes must be cut in order to restore the initial
equilibrium level of income, given no change
in government spending or the interest rate.

Government spending and taxes must be in-
creased in order to restore the initial equilib-
rium level of income, given no change in the
government budget balance or the interest rate.

The interest rate must be reduced in order to
restore the initial equilibrium level of income,
given no change in government spending or
taxes.

3.
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Consider an economy in which taxes, planned invest-
ment, government spending on goods and services,
and net exports are autonomous, but consumption and
planned investment change as the interest rate changes.
You are given the following information concerning
autonomous consumption, the marginal propensity to
consume, planned investment, government purchases
of goods and services, and net exports:

C, = 1,500 — 20r
G = 1,980

c=0.6
NX = -200

I, = 2450 — 60r
T =1,750

(a) Compute the value of the marginal propensity to
save.

(b) Compute the amounts of autonomous planned
spending, A, when the interest rate equals 0, 2, 4,
and 6.

(c) Compute the equilibrium levels of income when
the interest rate equals 0, 2, 4, and 6. Graph the IS
curve.

(d) Suppose that policymakers decide to reduce the
number of troops in Afghanistan, which results in
a reduction of government spending of $80 billion.
Compute the new amounts of autonomous spend-
ing, A, when the interest rate equals 0, 2, 4, and 6.

(e) Compute the equilibrium levels of income when
the interest rate equals 0, 2, 4, and 6 and graph
the new IS curve.

(f) Suppose that a government expansion of health
care causes its spending to increase by $160 billion
from $1,960 to $2,120. Compute the new amounts
of autonomous spending, Ay, when the interest
rate equals 0, 2, 4, and 6.

(g) Compute the equilibrium levels of income when
the interest rate equals 0, 2, 4, and 6 and graph
the new IS curve.

(h) Suppose that initially the interest rate equals 4
and the economy is in equilibrium at natural
real GDP, which equals 10,900. If monetary poli-
cymakers want to maintain income at natural
real GDP, explain by how much they will
change the interest rate as a result of either the
Afghanistan troop reduction or the expanded
health care.

Assume an economy in which the marginal propen-

sity to consume, ¢, is 0.8, the income tax rate, t, is 0.2,

and the share of imports in GDP, nx, is 0.04.

Autonomous consumption, C,, is 660; autonomous

taxes, T,, are 200; autonomous net exports, NX,, are

300; planned investment, I, is 500; and government

spending, G, is 500.

(a) What is the value of autonomous planned spend-
ing (Ap)?

(b) What is the value of the multiplier?

(c) What is the equilibrium value of income (Y)?

(d) What is the value of consumption in equilibrium?

(e) Show that leakages equal injections.



(f) Suppose government expenditures decline by
150. Describe the economic process by which the
new equilibrium value of Y is attained.

(g) What is the new equilibrium value of Y?

. Consider an economy in which taxes, planned invest-
ment, government spending on goods and services,
and net exports are autonomous, but consumption
and planned investment change as the interest rate
changes. You are given the following information
concerning autonomous consumption, the marginal
propensity to consume, planned investment, govern-
ment purchases of goods and services, and net
exports: C, = 1,400 — 15r; ¢ = 0.5; Ip = 2,350 — 35r7;
G = 1940; NX = — 200; T, = 1,600.

(a) Compute the value of the multiplier.

(b) Derive the equation for the autonomous planned
spending schedule, A,

(c) Derive the equation for the IS curve, Y = kA,.

(d) Using the equation for the IS curve, calculate the
equilibrium levels of income at interest rates
equal to 0, 3, and 6.

(e) Using your answers to part d, calculate the slope
of the IS curve, Ar/AY.

(f) Suppose that autonomous consumption rises by
$40 billion, so that C, = 1,440 — 15r. Explain
whether this increase in autonomous consump-
tion is caused by a rise or fall in consumer confi-
dence. Derive the new equation for the IS curve.

(g) Using the equation for the new IS curve, calculate
the new equilibrium levels of income at interest
rates equal to 0, 3, and 6.

(h) Using your answers to parts d and g, explain
whether the IS curve shifts to the left or right
when autonomous consumption rises. Explain
why the horizontal shift of the IS curve equals
the multiplier times the change in autonomous
planned spending.

. The purpose of this problem is to study how the slope
of the IS curve changes as the multiplier changes and
the responsiveness of autonomous planned spending
to interest rate changes. Initially, use the same infor-
mation as given in problem 5.

(a) Suppose that the marginal propensity to con-
sume increases from 0.5 to 0.6. Compute the new
value of the multiplier.

B & seir-tesT ANSWERS

p. 59. (1) C = C, in the general linear form, C = 500 in
the numerical example. (2) Your options are to bor-
row, reduce your savings account, and sell stocks,
bonds, or any other assets you may own.

p. 60. (1) At point F consumption and disposable in-
come are equal. Thus consumption, C, + c¢(Y — T),

*7.
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(b) Derive the equation for the new autonomous
planned spending schedule, A,,.

(c) Derive the equation for the new IS curve,
Y = kA,

(d) Using the equation for the new IS curve, calculate
the new equilibrium levels of income at interest
rates equal to 0, 3, and 6.

(e) Using your answers to part d, calculate the slope
of the new IS curve, Ar/AY.

(f) Given that ¢ = 0.6, suppose that the equation for
planned investment expenditures is now
I, = 2,350 — 45r. Derive the equation for the new
autonomous planned spending schedule, Ap.

(g) Derive the equation for the new IS curve,
Y = kA,

(h) Using the equation for the new IS curve, calculate
the new equilibrium levels of income at interest
rates equal to 0, 3, and 6.
Using your answers to part h, calculate the slope
of the new IS curve, Ar/AY.
Using your answers to part e of problem 5, and
parts e and i of this problem, explain whether
the IS curve gets flatter or steeper as (1), the
multiplier increases, and (2), the responsiveness
of autonomous planned spending to the interest
rate increases.

Consider an economy in which consumption, taxes, and

net exports all change as income changes. In addition,

consumption and planned investment change as the
interest rate changes. You are given the following infor-
mation concerning autonomous consumption, the
marginal propensity to consume, planned investment,
government purchases of goods and services, and net

)
()

exportss C =C,+085Y —T);, C,=225—10r;
Ip = 1,610 — 30r;, G =1,650, NX =700 — 0.08Y;
T =100 + 0.2Y.

(a) Compute the value of the multiplier.

(b) Derive the equation for the autonomous planned
spending schedule, A,.

(c) Derive the equation for the IS curve, Y = kAp.

(d) Using the equation for the IS curve, calculate the
equilibrium level of income at an interest rate
equal to 3.

(e) At the equilibrium level of income at an interest
rate of 3, show that leakages equal injections.

equals disposable income, or Y — T. Setting these
two equal, we can subtract ¢c(Y — T) from Y — T to
obtain C, = (1 — ¢)(Y — T). Dividing by 1 — ¢, we
obtain the answer that disposable income (Y — T) is
equal to C,/(1 — ¢) and so is consumption. (2) Saving
is positive.
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p. 64. (1) We write planned investment as I, with a p sub-
script, to reflect our assumption that consumers, the
government, and exporters and importers are always able to
realize their plans, so that there is no such thing as
autonomous unplanned consumption, autonomous
unplanned tax revenues, unplanned government
spending, or unplanned net exports. Only business
firms are forced to make unplanned expenditures, as
occurs when investment (I) is not equal to what they
plan (I), but also includes unplanned inventory (I,).
(2) T, appears with a minus sign because an increase
in taxes will reduce, rather than increase, autonomous
planned spending by the amount of the tax times the
fraction of the tax that would have been consumed
rather than saved. (3) T, is multiplied by c because
taxes are not part of GDP. A change in taxes only alters
GDP if it alters consumption. The effect on consump-
tion is given by — T, times the marginal propensity to
consume.

p. 66. (1) Planned expenditure shown by the red line
exceeds income, forcing firms to reduce their inven-
tories in order to meet demand. (2) Firms increase
production to replace their depleted inventories, and
this raises real income (Y).

p. 70. (1) We are assuming that the marginal propensity
to consume does not change. (2) When we assume
the marginal propensity to consume does not change,
the marginal propensity to save will not change
either®(3)s =1 —c.

p. 72. (1) Income will decline by 2,000 and saving will
decline by one quarter of 2,000, the exact amount of

@ Using the calculus formula for the change in a ratio, the change in income when both A, and s are

allowed to change is

Income and Interest Rates: The Keynesian Cross Model and the IS Curve

the decline in government expenditures. (2) Tax rev-
enues exceed government spending. Private savers
no longer purchase government bonds. Private
saving will equal the amount by which total invest-
ment exceeds the government surplus. (3) If taxes
are raised by $667 billion, saving declines by exactly
$667 billion. Private households pay for the higher
taxes by reducing their level of saving.

. 76. (1) A reduction of imports raises net exports and

shifts the A, demand schedule to the right. (2) A
change in interest rates moves the economy along the
schedule but does not shift it. (3) Higher taxes reduce
consumption and thus shift the A, demand schedule
to the left. (4) Higher government spending shifts the
Ay demand schedule to the right. (5) A reduction in
household net worth reduces autonomous consump-
tion and shifts the A, demand schedule to the left.

p. 78. (1) When the economy moves from point C to

point B in the left frame of Figure 3-6, the interest
rate increases from rj to r, and the level of planned
autonomous spending declines from Ay to Aj». The
multiplier effect of this increase in A, causes real
income to decline by a multiple of the decrease from
Apo to App. In the right frame this multiplier effect is
shown by the larger leftward movement from Y to
Y,. Notice that the horizontal distance between
point C and point B in the right frame is substan-
tially greater than the horizontal distance between C
and B in the left frame, due to the multiplier. (2) The
economy operates at point D in the right frame if the
interest rate is 7.

AY = AA,/s — AyAs/s?

Equation (3.14) in the text simply sets As equal to zero in this expression.
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Allowing for Income Taxes and Income-Dependent
Net Exports

Effect of Income Taxes

When the government raises some of its tax revenue (T) with an income tax in addition
to the autonomous tax (T,), its total tax revenue is:

T=T,+tY 1)

The first component is the autonomous tax, for which we continue to use the symbol
(T,). The second component is income tax revenue, the tax rate (¢) times income (Y).
Disposable income (Y — T) is total income minus tax revenue:

Yo=Y -T=Y-T,-tY =(1—-bY — T, @)

Leakages from the Spending Stream. Following any change in total income (Y),
disposable income changes by only a fraction (1 — f) as much. Any change in total income
(AY) is now divided into induced consumption, induced saving, and induced income tax
revenue. The fraction of AY going into consumption is the marginal propensity to con-
sume disposable income (c) times the fraction of income going into disposable income
(1 — t). Thus the change in total income is divided up as shown in the following table.

Fraction going to:

1. Induced consumption c(l -1

2. Induced saving s(1—1t)

3. Induced tax revenue t

Total c+s)(1—H+t=1—-t+t=1.0

As in equation (3.10) on p. 66, the economy is in equilibrium when income equals
planned expenditures:

Y =E, 3)

As before, we can subtract induced consumption from both sides of the equilibrium
condition. According to the preceding table, income (Y) minus induced consumption is
the total of induced saving plus induced tax revenue. Planned expenditure (E,) minus
induced consumption is autonomous planned spending (Ap). Thus the equilibrium
condition is

induced saving + induced tax revenue = autonomous planned spending (A,) (4)
From the table just given, equation (4) can be written in symbols as:
[s(1 —t) +t]Y = A, ®)

The term in brackets on the left-hand side is the fraction of a change in income that
does not go into induced consumption—that is, the sum of the fraction going to induced
saving s(1 — t) and the fraction going to the government as income tax revenue (t). The
sum of these two fractions within the brackets is called the marginal leakage rate. The

The marginal leakage rate
is the fraction of income that is
taxed or saved rather than being

spent on consumption.

85
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Automatic stabilization is
the effect on the government
budget deficit or surplus of the
change in tax revenues when
income rises or falls.

equilibrium value for Y can be calculated when we divide both sides of equation (5) by
the term in brackets:

Ap

Y=——""
s(1 —t) +t

(6)

Income Taxes and the Multiplier

The change in income (AY) is the change in autonomous planned spending (AA))
divided by the marginal leakage rate:

A4,

AY = ——
s(1—1#) +t

@)

The multiplier (AY/AA,) is 1.0 divided by the marginal leakage rate. The multiplier
was 1/s when there was no income tax. Now, with an income tax:
1 1

Itiplier = = 8
futipher marginal leakage rate  s(1 — t) + ¢ ®

Thus raising the income tax rate reduces the multiplier and vice versa. This gives the
government a new tool for stabilizing income. When the government wants to stimu-
late the economy and raise income, it can raise income in equation (6) and the multi-
plier in equation (8) by cutting income tax rates. This occurred most recently in 2001,
2003, 2008, and 2009. And, when the government wants to restrain the economy, it can
raise income tax rates, as occurred most recently in 1993.

The Government Budget

The government budget surplus is defined as before; it equals tax revenue minus gov-
ernment spending, T — G. Substituting the definition in equation (1), which expresses
tax revenue (T) as the sum of autonomous and induced tax revenue, we can write the
government surplus as:

government budget surplus =T - G =T, + tY — G )

Thus the government budget surplus automatically rises when the level of income ex-
pands. This consequence of the income tax is sometimes called automatic stabilization.
This name reflects the automatic rise and fall of income tax revenues as income rises and
falls. When income rises, income tax revenues rise and siphon off some of the income
before households have a chance to spend it. Similarly, when income falls, income tax
revenues fall and help minimize the drop in disposable income. This is why the presence
of an income tax makes the multiplier smaller.

Autonomous and Induced Net Exports

The theory of income determination in equation (6) states that equilibrium income
equals autonomous planned spending (A,) divided by the marginal leakage rate. When
the United States trades with nations abroad, U.S. producers sell part of domestic out-
put as exports. Households and business firms purchase imports from abroad, so part of
U.S. expenditure does not generate U.S. production.

How do exports and imports affect the determination of income? We learned in
Chapter 2 that the difference between exports and imports is called net exports and is
part of GDP. When exports increase, net exports increase. When imports increase, net
exports decrease. Designating net exports by NX, we can write the relationship between
net exports and income (Y) as:

NX = NX, — nxY (10)

Net exports contains an autonomous component (NX,), reflecting the fact that the level
of exports depends mainly on income in foreign countries (which is exogenous, not



explained by our theory) rather than on domestic income (Y). Net exports also contains
an induced component (—nxY), reflecting the fact that imports rise if domestic income
(Y) rises, thus reducing net exports. The meaning of nx can be stated as “the share of im-
ports in GDP.”

Because we now have a new component of autonomous expenditure, the autonomous
component of net exports (NX,), we can rewrite our definition of A, as the following in
place of equation:

A, =C,— T, + I, + G + NX, a1)

Because imports depend on income (Y), the induced component of net exports
(—nxY) has exactly the same effect on equilibrium income and the multiplier as does the
income tax. Imports represent a leakage from the spending stream, a portion of a change
in income that is not part of the disposable income of U.S. citizens and thus not avail-
able for consumption. The fraction of a change in income that is spent on net exports
(nx) is part of the economy’s marginal leakage rate.

Types of leakages Marginal leakage rate
Saving only s

Saving and income tax s(I—t)+t
Saving, income tax, and imports s(1 —t) +t+ nx

Full Equations for Equilibrium Income and the Multiplier

When we combine equation (6), equation (11), and the table, equilibrium income
becomes:

A, C,— cT, + I, + G + NX,

Y = = 12
marginal leakage rate s(1 — ) +t+ nx (12)

The change in income then becomes

B AA,

- marginal leakage rate

where AA, = AC, — cAT, + Al, + AG + ANX, and the marginal leakage rate is the
same as the denominator of equation (12).

The Balanced Budget Multiplier

The balanced budget multiplier may be generalized from equation (3.18) in Chapter 3
by replacing s in the denominator by the marginal leakage rate:

1-c¢
marginal leakage rate

balanced budget multiplier =

Appendix to Chapter 3 87
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Strong and Weak Policy Effects
in the IS-LM Model

Money is always there, but the pockets change.
—Gertrude Stein

4-1 |Introduction: The Power of Monetary
and Fiscal Policy

The last chapter examined the determinants of the demand for commodities, that
is, the goods and services that make up total real GDP. We learned that the econ-
omy is in equilibrium when total output or real GDP is equal to what households,
business firms, the government, and foreigners want to buy, that is, planned
expenditures. When any of the determinants of planned expenditures change,
business firms will react by raising or reducing output, and the economy will
experience business cycles rather than smooth and steady growth of real GDP.

The last chapter summarized the relationship between equilibrium real
GDP and the interest rate in a downward-sloping graphical schedule called the
IS curve. Everywhere along the IS curve, the commodity market is in equilib-
rium and there is no unplanned inventory accumulation or decumulation. The
position of the IS curve depends on the components of planned autonomous
spending and the multiplier, and its slope depends on the multiplier and the
responsiveness of planned spending to changes in the interest rate.

However, this single graphical schedule, the IS curve, cannot determine two
unknown variables: real GDP and the interest rate. We cannot determine real
GDP without knowing the value of the interest rate, and the reverse is true as
well: We cannot determine the interest rate until we have determined real GDP.

To determine both real GDP and the interest rate simultaneously, we need a
second, separate relationship between them. This second relationship, called
the LM curve, is provided by the money market, where the supply of money
controlled by the Federal Reserve Board interacts with the demand for that
money by households and business firms. The economy’s equilibrium real
GDP and its equilibrium interest rate are simultaneously determined at the
intersection of the IS curve and the LM curve, where both the commodity
market and money market are in equilibrium.

4-2 Income, the Interest Rate, and the Demand
for Money
The money market is a general expression for the financial sector of the economy.

In reality, the financial sector consists of many assets in addition to money, in-
cluding short-term debt of corporations and the government, as well as bonds,
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stocks, and mutual funds. In this chapter we will limit our attention to the seg-
ment of the financial sector generally referred to as “money.” In the next chapter
we will look more closely at a wider range of assets in the financial sector.

The money supply (M°) consists of two parts: currency and checking The money supply consists of
accounts at banks and thrift institutions. The money supply may be considered to ~ currency and transactions
be a policy instrument that the Fed can set exactly at any desired value, just as we ~accounts, including checking
have been assuming that the government can precisely set the level of its fiscal ~2ccounts at banks and thrift
policy instruments—that is, its purchases of goods and services and tax revenues. nstitutions.

The theory developed in this chapter establishes a link between the money
supply, income, and interest rates. The hypothesis that links the money supply,
income, and the interest rate states that the amount of money that people demand in
real terms depends both on income and on the interest rate. Why do households give
up interest earnings to hold money balances that pay no interest? The main rea-
son is that at least some holding of money is necessary to facilitate transactions.

Income and the Demand for Money

Funds held in the form of stocks or bonds pay interest but cannot be used for

transactions. People have to carry currency in their pockets or have money in

their bank accounts to back up a check before they can buy anything. (Even if

they use credit cards, they need money in their bank accounts to keep up with

their credit card bills.) Because rich people make more purchases, they generally

need a larger amount of currency and larger bank deposits. Thus, the demand

for real money balances increases when everyone becomes richer—that is, Real money balances equal

when the total of real income increases. the total money supply divided
Changes in real income alter the demand for money in real terms—that is, by the price level.

adjusted for changes in the price level. Let us assume that the demand for real

money balances (M/P) equals a fraction / of real income (Y):

() -

The superscript d means “the demand for.”

If real income (Y) is the amount Y}, the demand for real money balances
(M/P)* will be hY;, as shown in Figure 4-1 by the vertical line (L") drawn at
M/ P)g. The line is vertical because we are assuming initially that the demand
for real balances (M/P)? does not depend on the interest rate (r).

The Interest Rate and the Demand for Money

The L’ line is unrealistic, however, because individuals will not hold as much
money at a 10 percent interest rate as at a zero interest rate. Why? Because the
interest rate plotted on the vertical axis is paid on assets other than money, such
as bonds and savings certificates. The higher the reward (r) for holding inter-
est-earning financial assets (that are not money), the less money will be held.
In Figure 4-1 the downward slope of the L; line through points F and D
indicates that when the interest rate rises from zero to interest rate r1, people cut
down their money holdings to the amount shown at point D. When the interest
rate is even higher at r(, their money holdings are cut even further to the amount
shown at point F. The new L; line can be summarized as showing that the real
demand for money is a fraction / of income minus f times the interest rate:

(M <
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Figure 4-1 The Demand for Money, the Interest Rate, How Income and the Interest Rate Determine
and Real Income the Demand for Real Balances
The vertical line L’ is drawn on the unrealistic assumption
that the demand for real money balances does not depend
on the interest rate but rather is a fixed fraction / of real A hifted i
income, that is, (M /P)d; = hY;. The alternative downward mount shifted Into | ; r (y = y,)
. . nonmoney assets
sloping L; curve has the same level of income and the same
horizontal intercept (M/P)d; = hY;. But as the interest rate
rises from zero to point D to point F the demand for real
balances decreases. The shaded area shows the amount =
shifted into other assets, an amount that grows as the i)
. . . @ Ly (Y=Y \F
interest rate rises, leaving a smaller and smaller amount s -—————
that is held as money. g |
Q
£ |
|
| D
nkE————-- i
| |
| |
| |
| |
(M/P)y (M/P),

Real money balances (M/P)

A change in the interest rate moves the economy up and down its real
money demand schedule, whereas a change in real output (Y) shifts that sched-
ule to the left or right, as shown in Figure 4-2. At any given interest rate, the
change in the amount of money demanded is given by

M d
Al — | = hAY
< p )
Figure 4-2 Effect on the Money Demand Schedule of A Drop in the Level of Income Shifts
a Decline in Real Income the Money Demand Schedule to the Left

The L; line is copied from Figure 4-1 and shows the demand
for real balances at different rates of interest, assuming that
real income is fixed at the level Y;. A decline in real income
from Y7 to Y|y causes the demand for real money to decline
by a fraction & of the decline of income. Everywhere along
the new L line the demand for money at any given interest
rate is lower than along the old L; line.

Interest rate (r)

(M/P), (MIP), (M/P),
Real money balances (M/P)
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Between points F and C, the interest rate is the same, output falls from Y7 to Yy
and the demand for money declines by & times the decline of income.

l @ SELF-TEST

1. What are the two determinants of the real demand for money?
2. What is the effect of each determinant on the real demand for money?
3. Does a change in either determinant shift the /S curve?

Other Factors That Shift the Demand for Money Schedule

Thus far we have allowed for only one factor, real income, that shifts the money
demand schedule as in Figure 4-2. In reality, there are several other factors besides
real income that can shift that schedule. Recall that we use the word “money” in
this chapter to include currency and checking accounts and treat all other assets,
including savings accounts, stocks, and bonds, as “nonmoney assets.” Here we
introduce some of these additional shift factors and return at the end of this chap-
ter to examine their impact on the determination of income and interest rates.

Wealth. If people become wealthier by saving a lot or through higher prices
on their houses and holdings in the stock market, then some of that wealth
may be held in the form of extra holdings of money. In reality, however, most
increases in wealth are held in nonmoney assets such as savings accounts,
stocks, and bonds. Recall from Chapter 3 (p. 60) that higher wealth also raises
autonomous consumption and shifts the IS curve to the right.

Expected future inflation. If people expect the price level to rise rapidly in
the future, they know that their money will buy less in the future and will try to
hold as little as possible. They will try to convert their money into nonmoney as-
sets that will rise in price as a result of high inflation, including stocks and houses.

Payment technologies. Any technological development that alters how
people pay for goods and services, or the ease of switching between money and
nonmoney assets, can influence the demand for money. For instance, ATM cash
machines now are everywhere, enabling people to carry less cash because it is
so easy to obtain extra cash when it is needed. Before the invention of ATMs,
people had to carry more cash because money could be obtained only in person
at a bank branch during business hours. Equally important was the invention of
credit cards that allow most transactions to be paid for without using currency
at all. Both ATM machines and credit cards reduced the demand for money at
any given interest rate.

4-3 The IM Curve

Thus far we have learned that the supply of money (M?®) is controlled by the
Fed, and that the real quantity of money demanded by households (M/P)*
depends on both income and the interest rate. Now we can tie these two rela-
tionships together by assuming that the money market is always in equilibrium
(a situation where there is no pressure for change), with the real supply of
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money equal to the real demand for money. This equilibrium condition for the
money market allows us to derive a relationship called the LM curve.! To
achieve equilibrium in the money market, the real supply of money (M?°/P)
must equal the demand for real money (M/P):

M (M
? = <P> =hY — fr (4.1)

The supply of money does not depend on the interest rate, so M*/P is drawn in
the left frame of Figure 4-3 as a vertical line. The two money demand sched-
ules, Ly and L4, are copied from Figure 4-2.

How to Derive the IM Curve

The sloped money demand line in the left frame (L;) assumes an income value
of Y7 and crosses the vertical money-supply line at point F. Looking to the right
frame, the same interest rate is designated by point F and this point is plotted
at the horizontal position Y; on the horizontal axis.

Interest rate (r)

(M/P), money demand

A Fixed Money Supply Is Consistent with Many Different Levels of Income

In this area
LM curve (MS/P)q

is too low

Hl-——————-———— £ In this area
money demand
is too high

.- — — — — — —— — — =

(M/P)y (M/P), Yo Y,
Real money balances (M/P) Real income (Y)

Figure 4-3 Derivation of the LM Curve

In the left frame the Ly and L schedules are copied from the previous figure. The
vertical M*/P line shows the available supply of money provided by the government.
The money market is in equilibrium where the supply line (M°®/P) crosses the
demand line (Lj or L;). When income is Y7, equilibrium occurs at point F, plotted
again in the right frame. When income is Y, equilibrium occurs where L crosses
M?/P at point G, also plotted in the right frame. The LM curve or schedule shows all
combinations of Y and r consistent with equilibrium in the money market.

! The name of the LM curve comes from two words “liquidity” (L) and “money” (M). Liquidity is
a feature of money lacking for most other assets, namely the ability to obtain full value instantly,
in contrast to a nonliquid asset like a house that can only be sold over an uncertain amount of
time for an uncertain price. Hence, the letter “L” has traditionally been used to discuss the de-
mand for money, as in Figures 4-1 and 4-2.
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Learning About Diagrams: The LM Curve

The LM curve is as important and useful as the IS curve,
introduced in Section 3-9. This box explains the slope
of the LM curve and what makes it shift and rotate its
position.

Diagram Ingredients and Reasons for Slope

The vertical axis is the interest rate and the horizontal
axis is the level of income (same as the IS curve).

The LM curve shows the different combinations of
the interest rate and income consistent with setting
the demand for money equal to a fixed supply of
money. Since the demand for money is fixed every-
where along the LM curve, but income increases as we
move to the right, “something” must happen to offset
the higher demand for money that results from higher
income. That something is the higher interest rate,
which induces people to shift out of money into
nonmonetary assets, freeing up more of the fixed
available money to be used for the higher level of
transactions.

Along any given LM curve, the level of real money
balances (M?/P) is fixed, but real income (Y) varies. The
ratio of real income to real balances is called the velocity
of money (V):

Yy _py
M/P ~ M°

velocity (V) =

The right-hand expression states that velocity is also
equal to nominal income (PY) divided by the nominal
money supply (M°). The higher the interest rate, the
higher is velocity. Why? If r increases, people want to
hold less money. But the money supply is fixed. To
maintain equilibrium in the money market, there must be
an increase in income to induce households to hold the
fixed existing quantity of money. Anything that can
cause the economy to move up and down along a fixed
LM curve achieves a change of velocity by altering Y
while M?/P is fixed.

What Shifts and Rotates the LM Curve?

The LM curve is drawn for a fixed real supply of money
(M?/P). A higher nominal supply of money (M°) will
shift the LM curve to the right, and a lower nominal
supply of money will shift the LM curve to the left. An
increase in the price level (P) will shift the LM curve to
the left, and vice versa.

Just as the LM curve shifts to the right when the
money supply increases or when the price level declines, it
will shift to the right when there is a decline in the
demand for money due to a change in any determinant
other than the interest rate and real income (which are
already on the vertical and horizontal axis, respectively).
These factors, as discussed in the text, are a reduction in
the interest paid on money, a reduction in wealth, an
increase in expected inflation, or technological innova-
tions such as ATMs and credit cards.

Anything that makes the demand for money less sen-
sitive to the interest rate makes both the money demand
schedule, L(Y), and the LM curve steeper (rotating it
upward around its horizontal intercept). Anything that
makes the demand for money less responsive to changes
in income will make the LM curve flatter and also shift it
outward.

What Is True of Points That Are Off the LM Curve?

The entire area to the left of the LM curve has an excess
supply of money because income is lower than that
needed to create a sufficient demand for money to match
the supply.

The entire area to the right of the LM curve has an
excess demand for money because income is higher
than required to match the demand for money to the
fixed supply.

At any point off the LM curve there is pressure for
interest rates to change. For instance, when there is an
excess demand for money, people try to obtain money by
selling bonds and other financial assets, and this pushes
up the interest rates on bonds and other financial assets.

Similarly, at point G in the left frame the money supply is equal to the
money demand curve Ly drawn for an income value of Y. In the right frame

point G is plotted at the same interest rate and the income level Y, which is

lower than Y;.

What the IM Curve Shows

The line connecting points G and F in the right-hand frame of Figure 4-3 is
called the LM curve. The LM curve represents all combinations of income (Y)

The LM curve is the schedule
that identifies the combinations
of income and the interest rate
at which the money market is in
equilibrium; on the LM curve the
demand for money equals the
supply of money.
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and interest rate (r) where the money market is in equilibrium—that is, where
the real supply of money equals the real demand for money:.

At any point off the LM curve, say point D, the money market is not in
equilibrium. The problem at D and all other points in the purple shaded area is
that the demand for real money exceeds the available supply. At point C and all
other points in the green shaded area there is an excess supply of money that
exceeds the demand.

How does the economy adjust to guarantee that the given supply of
money created by the government is exactly equal to the demand when the
money market is out of equilibrium, as at point D? The economy might
achieve money market equilibrium from point D by increasing the interest
rate. This would move it to point F, cutting the demand for money. Or,
instead, income might fall while the interest rate remains fixed. This would
cause a movement to point G and would also cut the demand for money. Or
some other combination might occur, with a partial drop in income and a
partial increase in the interest rate. Which of these possibilities actually
occurs depends on the slope of the IS curve, as we see in the next section.

B & seirrest

Describe how the demand for money changes when the economy moves
between the following two points in Figure 4-3.

1. From point D to point F
2. From point D to point G
3. From point C to point F
4. From point C to point G

4-4 The IS Curve Meets the IM Curve

Now we are ready to examine the economy’s general equilibrium, which
takes account of behavior in both the commodity and money markets. We do
this by bringing together the IS curve from Figure 3-6 and the LM, curve
from Figure 4-3.

Equilibrium in the commodity market occurs only at points on the IS
curve. Figure 4-4 copies the IS, schedule from Figure 3-6. At any point off the
ISy curve, for instance G and F, the commodity market is out of equilibrium. C,
D, and Ej all represent different combinations of income and the interest rate
that are compatible with commodity-market equilibrium. At which equilib-
rium point will the economy come to rest? The single IS; schedule does not
provide enough information to determine both income and the interest rate.
Two schedules are needed to pin down the equilibrium values of two unknown
variables.

The LM curve provides the necessary additional information, showing all
combinations of income and the interest rate at which the money market is in
equilibrium for a given real money supply. Figure 4-4 copies the LM, schedule
from Figure 4-3. At any point off the LM curve, for instance points C and D,
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The Economy’s “General” Equilibrium

ISy curve

LMy (M3/P),

Figure 4-4 The IS and LM Schedules
Cross at Last

The IS schedule is copied from Figure 3-6,
the LM, schedule is copied from Figure 4-3.
Only at the point E; is the economy in
general equilibrium, with the conditions for
equilibrium attained in both the commodity
market (along IS) and the money market
(along LM). At points U, V, G, and F, the
commodity market is out of equilibrium. At
points U, V, C, and D, the money market is
out of equilibrium.

Interest rate (r)

r*

Real income (Y)

the money market is out of equilibrium. Equilibrium in the money market
occurs only at points such as G, F, and E*, each representing combinations of
income and the interest rate at which the real demand for money is equal to the
real money supply.

How does the economy arrive at its general equilibrium at point E*? If the
commodity market is out of equilibrium and involuntary inventory decumula-
tion or accumulation occurs, firms will step up or cut production, pushing the
economy in the direction needed to reach E*. If the money market is out of
equilibrium, there will be pressure to adjust interest rates. Either way, the econ-
omy arrives at E*.

GLOBAL ECONOMIC CRISIS FOCUS

Causes of a Leftward Shift in the IS Curve

The /S-LM model helps to sort out the causes of business cycles and particu-
larly the sources of the Global Economic Crisis 2008-09. By far the most
important cause of business cycles is a host of factors that can shift the IS
curve to the left, thus causing a recession. Recall that private sector demand
shocks can shift the IS curve to the left, thus causing a recession. Among
these shift factors are the effect on autonomous consumption of changes in
consumer optimism, household net wealth, and the difficulty of obtaining
loans from financial institutions. Even more important are the effects of
business optimism and pessimism on planned investment, including the
influence of the ease of obtaining mortgage loans for residential structures
and commercial loans for nonresidential structures.

General equilibrium is

a situation of simultaneous
equilibrium in all the markets
of the economy.
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An expansionary monetary
policy is one that has the effect
of lowering interest rates and
raising GDP.

A contractionary monetary
policy is one that has the effect
of lowering GDP and raising
interest rates.

4-5 Monetary Policy in Action

The IS-LM model uses two relations (or schedules) to determine the two en-
dogenous variables, real income and the interest rate. The exogenous variables,
which the model does not explain, are the level of business and consumer opti-
mism, the level of household real net worth, the ease or difficulty of obtaining
loans on financial markets, the single instrument of monetary policy (the money
supply), the two instruments of fiscal policy (government spending and tax rev-
enues), and net exports. Whenever there is a change in one of the exogenous
variables, the result will be a change in either or both of the two endogenous
variables, real income (or GDP) and the interest rate. In this section we will see
that a decision by the Fed to change the money supply will normally lead to a
change in both real GDP and the interest rate.

What level of real GDP does the Fed desire? We shall assume that the
desired level of income, natural real GDP, is Y. In Figure 4-4 the equilibrium
level of real income (GDP) at point Ej is only Y*. Thus, there is a gap be-
tween actual and natural real GDP that needs to be filled. What should the
Fed do?

To raise GDP by the required amount, the Fed must increase the money
supply. This action is called an expansionary monetary policy. Conversely, if
natural real GDP is lower than actual real GDP, the Fed can decrease the money
supply. This is an example of a contractionary monetary policy.

Normal Effects of an Increase in the Money Supply

Will an increase in the money supply increase real income, reduce the interest
rate, or both? If the IS and LM curves have the “normal” shapes displayed in
Figure 4-4, the answer is both.

Figure 4-5 repeats the initial LM curve of Figure 4-4. Also repeated is
the ISy curve of Figure 4-4. The economy’s general equilibrium, the point

Figure 4-5 The Effect of an Increase in A Higher Money Supply Boosts Income and Cuts the Interest Rate

the Money Supply with a Normal LM

Curve

The real money supply rises from (M,/P)y
along the old LM, curve to (M,/P); along the
new LMj. In order to maintain equilibrium
in both the commodity and money markets,
equilibrium income must rise and the
equilibrium interest rate must fall, as
indicated by the movement from E* to E;.
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where both the money and commodity markets are in equilibrium, occurs at
point E*.

Assume that the Fed now raises the nominal money supply. As long as
the price level stays fixed at 1.0, the real money supply increases by the same
amount. The LM curve shifts to the right. How can the economy generate the
increase in the real demand for money needed to balance the new higher
supply?

Finding themselves with more money than they need, individuals transfer
some money into savings accounts and use some to buy stocks, bonds, and
commodities. This raises the prices of bonds and stocks and reduces the inter-
est rate. The lower interest rate raises the desired level of autonomous con-
sumption and investment spending, requiring an increase in production. Only
at point E;, are both the money and commodity markets in equilibrium.
Compared to the starting point E*, the increase in the real money supply has
caused both an increase in real income and a reduction in the interest rate.

The LM Curve Can Also Be Shifted by Changes
in the Demand for Money

So far we have interpreted the rightward movement of the LM curve in
Figure 4-5 as being caused by an increase in the money supply. But exactly the
same rightward shift in the LM curve can be caused by reduction in the
demand for money. Some of the factors that could reduce the demand for
money at a given interest rate and level of real income were introduced on
p- 91. These include a decrease in wealth, an increase in expected future infla-
tion, and new payment technologies such as ATMs and credit cards that re-
duce the need for people to carry currency in their purses and wallets. Any of
these changes would shift the LM curve to the right and the opposite changes
would shift the LM curve to the left.

If the Fed wants to avoid a change in real GDP and the interest rate when
these shifts in money demand occur, then it needs to change the money supply
in the same direction. Thus if the invention of ATMs and credit cards reduces
the demand for money, the Fed must reduce the supply of money by the
amount needed to keep the LM curve from shifting to the right.

4-6 How Fiscal Expansion Can “Crowd Out”
Private Investment

In the last section we examined the effects on real income and the interest rate
of changes in monetary policy by shifting the LM curve along a fixed IS curve.
Now we shall do the reverse and shift the IS curve along a fixed LM curve. The
original IS curve is copied from Figure 4-4 and is labeled in Figure 4-6 as the
“old ISy curve.”

Expansionary Fiscal Policy Shifts the IS Curve

An expansionary fiscal policy taking the form of an increase in government
purchases shifts the IS curve to the right. The horizontal distance between the
old and new IS curves represents not just the effect of the higher government
expenditures in raising A, but also the multiplier effect that shifts the IS curve
rightwards by a multiple of A, (AY = kAA)).
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The Crowding Out Effect Cuts the Fiscal Multiplier

A S

New [S; curve
(New Higher A,
Demand
Schedule)

Old IS, curve \
(Original A, Demand Schedule) \

LM, curve (MS/P),

HhF———————— === — == — = — = N—————=

Crowding
out effect

Interest rate (r)

Real income (Y)

Figure 4-6 The Effect on Real Income and the Interest Rate of an Increase in Government Spending

Along the original IS, curve, the economy’s equilibrium occurs at point E*. An increase in government spending
shifts the IS curve rightward to IS;. The economy’s equilibrium slides up the LM curve from point E* to E3. If the
interest rate had not changed, as was assumed in the multiplier formula of Chapter 3, the economy would have
shifted rightwards to position E; instead of rising to E3. As the chart is drawn, half of the Chapter 3 multiplier
from E* to E, is wiped out by the crowding out effect due to the need to keep the economy on the LM curve, that
is, to maintain equilibrium in the money market.

Figure 4-6 demonstrates that the effect of an expansional fiscal policy on
real income is overstated by our original Chapter 3 multiplier (k = 1/s). This
full fiscal multiplier would move the economy from E* in Figure 4-6 straight
rightwards to E,. Instead, the interest rate rises and income increases less. The
reason the interest rate must rise is that the rightward IS shift increases income,
which increases the demand for money, but by assumption the real supply of
money is held constant along the LM curve.

The Crowding Out Effect
The crowding out effect Some economists and journalists use the phrase crowding out effect to compare
describes the effect of an points such as E, and Ej in Figure 4-6. The difference in real income between points
increase in government E; and Ej results from the investment and consumption spending crowded out by

spending or a reduction of tax
rates in reducing the amount of
one or more other components
of private expenditures.

the higher interest rate. Point E,, used in calculating the size of the crowding out ef-
fect, is a purely hypothetical position that the economy cannot and does not reach.
Actually, far from being crowded out, total private spending is higher in the new
equilibrium situation at E3 than at the original situation at £*. Not only does the in-
crease in government spending boost GDP directly, but it has a multiplier effect
that raises consumption and investment. However, there are two offsetting effects
that explain why the new equilibrium point E;3 has a lower income than at point E.
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The higher interest rate reduces autonomous consumption and planned invest-
ment by enough to offset most (but not all) of the increase of induced consumption
stimulated by the added government expenditures. Without the increase of inter-
est rates, we would be back in the model of Chapter 3 in which an increase of gov-
ernment spending would increase induced consumption without any offset at all
in the amount of autonomous consumption or planned investment.

Can Crowding Out Be Avoided?

The fundamental cause of crowding out is an increase in the interest rate that is re-
quired whenever income rises and the supply of money is fixed while the demand
for money responds positively to an increase in income. To offset the increase in
the demand for money caused by higher income, it is necessary for the interest rate
to rise by enough to offset the effects of higher income on the demand for money:.

The simplest way to avoid crowding out would be for the Fed to increase the
money supply, thus allowing the LM curve to shift rightward by the same
amount as the IS curve. Another possible exception to crowding out would be if
the demand for money did not depend on income. Other hypothetical situations
in which crowding out would be avoided are when the IS curve is vertical (that
is, the interest responsiveness of spending is zero) or when the LM curve is hori-
zontal (that is, the interest responsiveness of the demand for money is infinite).

In the next section we will examine the situations in which monetary pol-
icy and fiscal policy are unusually strong or weak, and we will study interac-
tions between the two types of policy. Can weak monetary policy be offset by
strong fiscal policy, or vice versa?

GLOBAL ECONOMIC CRISIS FOCUS

How Monetary Policy Can Be Ineffective in the
IS-LM Model

The next section provides a theoretical analysis of situations in which monetary or
fiscal policy might be very weak or very strong. This is highly relevant to the
Global Economic Crisis of 2008-09 because the Fed lost its control of interest rates
once the federal funds rate reached almost zero in December 2008. The United
States was also unable to use monetary policy to stimulate the economy during
the last half of the Great Depression in 1935-40. Japan was not able to use mone-
tary policy to stimulate its economy during much of the past 20 years. The theo-
retical analysis in the next sections helps us to understanding the Global Economic
Crisis, and we continue this theme in the box on pp. 102-03 and in Chapter 5.

4-7 Strong and Weak Effects of Monetary Policy

We have already seen the effect of a normal monetary stimulus in Figure 4-5.
The increase in the money supply requires that the economy adjust in order to
raise the demand for money. This task of raising money demand is shared in
Figure 4-5 between the higher level of income (which raises money demand)
and the lower interest rate (which also raises money demand).

But there is the possibility that the effects of a monetary stimulus on income
may be greater or lower than shown in Figure 4-5. It is possible that monetary
policy may become so weak that it loses its ability to raise output. We will also
see that the effects of fiscal policy on output may be strong, weak, or nonexistent.
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Strong Effects of Monetary Expansion

The outcome depends on the slopes of both the IS and LM curves. With the
normal slopes shown in the top frame of Figure 4-7, the economy moves from
point E* to point E;. The higher money supply boosts income from Y* to Y
and lowers the interest rate from r* to r;. The economy’s equilibrium moves
from E* to Ey, just as in Figure 4-5. Higher income and lower interest rates suf-
fice to boost the demand for money by the amount needed in order to match
the assumed higher supply of money that the Fed has created.

What would it take for the impact of the same increase in the money supply to
differ from this normal case? In one variant, monetary expansion has an unusually
strong effect on income. This occurs when the LM curve is steep (due to a low in-
terest responsiveness of the demand for money). Shown in the bottom frame of
Figure 4-7 is the same starting place at E*, and exactly the same IS curve as in
the top frame. But now the old and new LM curves are vertical, indicating the ex-
treme case of a zero interest responsiveness of the demand for money. The same
increase in the money supply as in the top frame moves the LM curve to “new LM”
(note that the horizontal shift in the LM curve in both the top and bottom frames is
the identical distance marked from E* to Ej). As a result, the economy moves from
point E* to point E4 in the bottom frame. Income increases twice as much in the
bottom frame as in the upper frame, while the interest rate falls twice as much.

Why does monetary policy exert a greater stimulus in the bottom frame? In
both frames the money supply increases by the same amount, and so does
money demand. But in the bottom frame the demand for money is totally
insensitive to a reduction in the interest rate, so all the “work” of boosting money

Figure 4-7 The Effect of an Increase Why a Vertical LM Curve Makes Monetary Policy More Potent
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demand must be achieved by higher income. Since the lower interest rate offers no help
in boosting money demand, income must rise further than in the top frame. And,
to maintain commodity-market equilibrium along the fixed IS curve, a greater
drop in the interest rate is needed to achieve the required boost in income.

Weak Effects of Monetary Policy

The Fed boosts the money supply when it believes that income is too low. But
in some circumstances the effects of monetary policy are so weak that the pol-
icy cannot boost real income sufficiently to reach the desired level Y;. This sec-
tion reviews two such cases. First, changes in the interest rate may have only
weak effects on autonomous planned spending (A,). Second, money demand
might be extremely sensitive to changes in the interest rate, which weakens the
Fed’s ability to reduce the interest rate.

Steep IS curve. The first case is shown in the top frame of Figure 4-8. The
zero interest responsiveness of A, implies that the IS curve is vertical. This sit-
uation occurs when business firms are so pessimistic about the future that
they choose not to boost investment spending in response to lower interest
rates. As a result, a lower interest rate does not raise equilibrium income.
Income is “stuck” at point Y* in response to the same rightward shift in the
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Two Examples of Impotent Monetary Policy
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Figure 4-8 Effect of the Same
Increase in the Real Money Supply
with a Zero Interest Responsiveness
of Spending and with a High
Interest Responsiveness of the
Demand for Money

In the top frame, the higher

money supply does not stimulate
expenditures because expenditures
are assumed to be independent of the
interest rate—that is, the IS curve is
vertical. In the bottom frame, the LM
curve is so flat that the same increase
in the money supply (as in the top
frame of this figure and in both
frames of Figure 4-7) hardly reduces
the interest rate at all, and so real
income hardly increases at all.
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UNDERSTANDING THE GLOBAL ECONOMIC CRISIS

How Easy Money Helped to Create the Housing Bubble and Bust

Strong and Weak Policy Effects in the /S-LM Model

Monetary policy is carried out by the Federal Reserve
System (or the “Fed” for short). Roughly every six weeks,
an important meeting is held by the Federal Open Market
Committee (FOMC). At precisely 2:15 pM. Eastern time,
an announcement is issued as to whether the FOMC has
decided to raise, reduce, or leave unchanged the federal
funds rate, an interest rate that banks charge each other
for lending or borrowing bank reserves (see Chapter 13).

In our textbook model of Chapters 3 and 4, there is
only one interest rate. In reality, there are two major
interest rates, the federal funds rate controlled by the
Fed, and the rate of 10-year government bonds, shown
by the purple line in the figure. The 10-year bond rate is
set in a daily auction at the Chicago Board of Trade and
is only indirectly influenced by the Fed, but is extremely
important as it is the basis on which interest rates on
home mortgages are set. The traders who set the 10-year
bond rate are influenced by their expectations about the
future course of Fed policy; the longer the traders
expect the Fed to keep the federal funds rate at a low
level, the lower the 10-year bond rate will go.

In the left frame the green line plots the federal funds
rate and the purple line plots the Treasury 10-year bond
rate. The green line displays a series of sustained peaks
and valleys in the federal funds rate, with prominent val-
leys in 1991-94, 2002-04, and starting in December 2008.
The purple line shows that the 10-year bond rate wiggles a

lot month to month but overall does not rise and fall by as
much as the federal funds rate. Nevertheless, the federal
funds rate clearly has an influence on the 10-year bond
rate, as following each sharp decline in the green line we
notice a marked decline in the red line.

How the Fed Fueled the Housing Price
Bubble, 2003-06

In the text, a reduction in the interest rate achieved by the
Fed stimulates spending, as the LM curve moves right-
ward along the downward-sloping IS curve, as in Figure
4-5. As an example, the decline in the federal funds rate
in 2001-03 allowed auto companies to offer lower interest
rates on auto loans. In response, auto purchasers raced to
showrooms to buy cars. Lower mortgage rates allowed
more home buyers to qualify for mortgages, or allowed
them to buy bigger homes, stimulating new home con-
struction, a part of real GDP.

A “bubble” in the price of an asset like housing can
occur when prices rise much faster than can be justified
by “fundamentals” like household income or the amount
of rent charged for an apartment. The Fed’s maintenance
of a low 1.0 percent federal funds rate in 2002-04 made it
so easy for people to finance houses that they were eager
to buy houses and condos, and their eagerness caused the
ratio of housing prices to personal disposable income
almost to double between 2000 and 2006.

A Tale of Two Interest Rates
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Housing prices surged and many new units, particu-
larly condominiums, were bought not as residences but as
speculative investments, as buyers placed bets that prices
would keep rising and that the newly bought units could
easily be “flipped,” that is, sold quickly at a higher price
to a new buyer. The Fed’s low Treasury bill rate policy
made it easy for lending institutions to borrow at low
short-term rates and issue long-term mortgages at much
higher rates. The profits created a new feeding frenzy in
the mortgage broker industry, where brokers hungry for
lucrative commissions and fees were “looking under
every rock” for borrowers. A “sub-prime” mortgage
sector developed in which low-income households were
enticed into taking out loans that required minimal down
payments and virtually no verification of employment or
income.

The essence of a bubble is that eventually the merry-
go-round has to end because housing prices cannot rise
forever relative to household income. Not only was the
practice of buying and “flipping” condos dependent on
ever-rising prices, but so was the unprecedented
amount of home mortgage refinancing or “re-fi.” The
Fed’s low-interest rate policy allowed many homeown-
ers to refinance their mortgages (repaying the old loan
with a new loan, usually involving an increase in the
amount borrowed). When interest rates stabilized in

4-7 Strong and Weak Effects of Monetary Policy

2003, re-fi’s continued due to the rise in house prices,
since the higher the price of a house, the more the
owner can borrow against it.

The Bubble Burst, and Residential
Construction Collapsed

The merry-go-round began to slow down when the Fed
raised the federal funds rate in stages from 1.0 percent
in mid-2004 to 5.25 percent in mid-2006. This made
granting loans less profitable for lending institutions,
and so they raised their rates above the level that the
sub-prime borrowers could afford. Gradually the rise in
house prices slowed, stopped in mid-2006, and began
its plunge.

Once house prices were falling, many households sud-
denly found that they were in trouble and began to cut
back sharply their consumption spending. Speculators
who had bought condos in order to flip them at higher
prices found themselves instead stuck with condos worth
less than the mortgage debt borrowed against them (this
is called being “under water”). Households could no long
obtain cash from their mortgages when house prices were
falling rather than rising. As 2006 turned into 2007 and
2008, the decline in house prices became steeper and
many homeowners found that they could not keep up
with their monthly mortgage payments.

Quarterly Housing Starts, 1970-2010
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The right graph shows that the result of the housing
price bubble was an enormous upswing and subse-
quent sharp drop in residential investment, one of the
major components of planned investment and planned
autonomous spending (A,). When residential construc-
tion collapses as it did after 2006, it creates a sharp left-
ward shift in the A, demand curve and in the IS curve.
The residential housing cycle of 2000-09 is a classic
example of how volatility of investment is the most
important single driver of the overall business cycle.

The right graph of housing starts provides some in-
sight into the behavior of housing investment over the
past four decades. It is not unusual for residential in-
vestment to crash by up to 50 percent, as occurred from
1972 to 1975 and from 1978 to 1982. The largest housing
crash in American history since the Great Depression of
the 1930s occurred between late 2006 and mid-2009

Strong and Weak Policy Effects in the /S-LM Model

when housing starts fell from 2.1 million in early 2006 to
only 0.5 million in early 2009, a remarkable decline of 76
percent.

By allowing the housing bubble to take place, the Fed
is indirectly responsible for the catastrophe of the Global
Economic Crisis. In the next chapter we tackle the diffi-
cult question, what alternative actions should the Fed
have taken to avoid the debacle? Even though the hous-
ing price bubble was occurring, other aspects of the
economy were weak, thus leading the Fed to keep the
federal funds rate low in 2002-04 as it did. We will learn
that the Fed’s big mistake was limiting itself to a single
policy instrument, its control of the federal funds rate.
Housing markets in most other countries did not suffer
the same instability as is recorded for the U.S. housing
industry in the right graph. What did other countries do
differently and can the United States learn from them?

LM curve that occurs in the top frame of Figure 4-7. The only effect of the
higher money supply in the top frame of Figure 4-8 is a lower interest rate as
the economy moves from point Ey down vertically to point Es. Since real in-
come is stuck at Y*, all the work of boosting money demand now must be
achieved by a lower interest rate.

Flat LM curve. The second case of weak monetary policy occurs when the de-
mand for money is extremely responsive to the interest rate, which makes the
LM curve very flat, as shown in the bottom frame of Figure 4-8. Once again, the
money supply goes up by the same amount as before, and the LM curve shifts
horizontally by the distance shown between Ej and point E,. But now, because
the LM curve is so flat, the economy’s equilibrium position hardly moves at all,
from E to E¢. Before the interest rate falls enough to stimulate an increase in au-
tonomous planned spending, it is already low enough to boost money demand
and falls no further. In the extreme case of a horizontal LM curve, the Fed loses
control over both output and the interest rate, which remain unchanged in re-
sponse to a higher money supply. This case is called the liquidity trap, signifying
a loss of control by the central bank over the interest rate. Some economists have
suggested that Japan experienced a liquidity trap in 1998-2002.2

The liquidity trap is a
situation in which the central
bank loses its ability to reduce
the interest rate.

Zero lower bound. A third reason the Fed may lose its power over real
output can occur if the Fed has already pushed the interest rate to zero,
because the interest rate cannot decline below zero. This limitation is called

2 Normally an increase in the money supply reduces the interest rate because people try to get rid
of the excess money by purchasing bonds and other financial assets, thus raising the price of
bonds and other financial assets and reducing the interest rate. In the extreme (and hypothetical)
case of the “liquidity trap,” people are convinced that the prices of bonds and other financial
assets are unusually high and are likely to fall, so they hold on to the extra money and refuse to
buy any financial assets. As a result, the Fed (or the Bank of Japan) loses control of the interest
rate, and the LM curve becomes a horizontal line that no longer shifts its position in response to a
higher money supply. For a discussion of policy weakness in Japan, see pp. 110-11.
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the “zero lower bound.” Why is that? When the interest rate is positive, you
pay the bank interest in return for borrowing money. But if the interest rate
were negative, the bank would pay you interest for being so kind as to borrow
money. At a negative interest rate, the demand for loans would become infinite! The
box on pp. 110-11 discusses three historical examples when monetary policy
lost its power due to the interest rate being at zero.>

B ¢ seirtest

1. If the demand for money is independent of the interest rate, is the LM
curve vertical or horizontal?

2. Does an increase in the money supply have strong or weak effects when
the LM curve is steeper than normal?

3. When is it flatter than normal?

4-8 Strong and Weak Effects of Fiscal Policy

As with monetary policy, the effect of a fiscal policy stimulus on real income
depends on the slopes of the IS and LM curves. Fiscal policy is strong when the
demand for money is highly interest-responsive, as illustrated in the top frame
of Figure 4-9. With this extreme case of a horizontal LM curve, the multiplier
becomes just the simple multiplier (k) of Chapter 3. There is no crowding out
effect, since the interest rate remains constant.

The opposite situation occurs when the interest responsiveness of money
demand is zero, which makes the LM curve vertical. An increase in govern-
ment spending shifts the IS curve to the right in the bottom frame of Figure 4-9,
exactly as in the top frame by the identical distance from E* to E,, but real
income cannot increase without throwing the money market out of equilib-
rium. Why? An increase in real income would raise the demand for money
above the fixed money supply.

But because of the zero interest responsiveness of money demand, no
increase in the interest rate can keep money demand in balance with the fixed
money supply and a higher level of income. Thus as long as the money supply
is fixed, real income cannot be any higher than its initial position at Y*. In this
case the only effect of a fiscal stimulus is to raise the interest rate. The crowd-
ing out effect is complete, with the higher interest rate cutting autonomous
private spending by exactly the amount by which government spending in-
creases, leaving total autonomous spending unchanged.

Which diagram is the most accurate depiction of the effects of expansionary
fiscal policy with a fixed real money supply—the “normal” case depicted in
Figure 4-6 or the extreme cases shown in Figure 4-9?7 Numerous historical
episodes suggest that the original analysis of Figure 4-6 is accurate—the crowding
out effect is partial rather than complete or nonexistent. Furthermore, statistical

3 The zero lower bound only applies to the nominal (or actual) interest rate. It does not apply to the
“real interest rate,” which is the nominal interest rate minus the inflation rate. For instance, the nom-
inal interest rate could be at its zero lower bound but the inflation rate could be 2 percent, implying a
negative real interest rate of minus 2 percent. The real interest rate is defined on p. 321.
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Figure 4-9 Effect of a Fiscal Why the Interest Responsiveness of Money Demand
Stimulus When Money Demand Matters So Much for the Potency of Fiscal Policy
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evidence shows that the interest responsiveness of the demand for money is nei-
ther zero nor infinity. For this reason we should regard Figure 4-6 as giving a reli-
able example of the effects of expansionary fiscal policy, while Figure 4-9 depicts
two artificial and extreme cases rather than realistic possibilities.

Summary of Crowding Out

The fundamental cause of crowding out is an increase in the interest rate
caused by a fiscal policy stimulus. Crowding out can be avoided only if there is
no upward pressure on the interest rate when the IS curve shifts rightward;
with a fixed money supply this requires a horizontal LM curve as in the top
frame of Figure 4-9. In this frame, there is zero crowding out. Another possibil-
ity, as we shall see in the next section, is for the Fed to maintain the interest rate
constant by raising the money supply by the necessary amount. This avoids
crowding out even if the LM curve has the normal positive slope.

Crowding out can be either partial or complete. If there is any increase in
real income in response to the fiscal policy stimulus, crowding out is partial, as
is shown in Figure 4-6. If there is no increase in income at all in response to the
fiscal policy stimulus, then crowding out is complete. This occurs in the bottom
frame of Figure 4-9, where there is absolutely no increase in income at the new
point Eg, as compared with the initial point E*.
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B ¢ seirtest

Indicate whether crowding out is zero, partial, or complete in the following cases:
1. Zero interest responsiveness of autonomous planned spending.
2. Zero interest responsiveness of the demand for money.
3. Infinite interest responsiveness of the demand for money.

4-9 Using Fiscal and Monetary Policy Together

So far we have used the IS-LM model to examine, first, the effects of a mone-
tary expansion and, second, the separate effects of a fiscal expansion. Yet the
two types of policy do not always work in isolation. The Fed’s monetary policy,
formed on the “west side” of Washington, may strengthen or dampen the fiscal
policy formed on the “east side” of Washington.*

The Fiscal Multiplier Depends on the Monetary Response

How does the response of income to a fiscal policy stimulus (the fiscal multi-
plier) depend on the Fed? The basic idea is simple: The more the Fed expands
the money supply, the larger is the fiscal multiplier; the more the Fed contracts
the money supply, the smaller is the fiscal multiplier. If the Fed contracts the
money supply enough, the fiscal multiplier could even be negative.

Three cases are shown in Figure 4-10. In the upper left frame, we repeat
the standard case from Figure 4-6. When the Fed holds the money supply
constant, the LM curve remains at its original position. A fiscal stimulus con-
sisting of either an increase in government spending or a tax cut shifts the IS
curve rightward to the “new IS curve.” Because the money supply is fixed, the
higher demand for money created by rising income forces interest rates
higher, crowding out some investment and consumption spending. The econ-
omy goes from point Eg to E3 just as in Figure 4-6.

In the upper right frame is a second possibility. If the Fed’s goal is to
keep the interest rate fixed, the money supply must be allowed to change
passively whenever there is a shift in the IS curve. If the Fed allows the
money supply to change by the amount needed to keep the interest rate
constant at r¥, it must shift the LM curve rightward. The result of the fiscal
stimulus is now the same as the Chapter 3 multiplier (k), which ignored the
money market and the impact of interest rate changes. The economy goes
from E to E,, the same as the new equilibrium position in the top frame of
Figure 4-9. When trying to stabilize the interest rate and allowing the money
supply to respond passively to any change in the IS curve, the Fed is said to
“accommodate” fiscal policy. In effect, the east side of Washington has taken
control of the west side.

The Japanese dilemma discussed in the box on pp. 110-11 shows that there
is another advantage to using monetary and fiscal stimuli together—that the

* Monetary policy is formulated in the Federal Reserve building, about seven blocks west of the
Washington Monument. Fiscal policy is formulated not just in the White House (near the
Washington Monument) but in the Capitol and nearby Senate and House office buildings, which
are about fifteen blocks east of the Washington Monument.
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