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	 xiii

This book follows a modern approach to macroeconomics by building macroeconomic 
models from microeconomic principles. As such, it is consistent with the way that 
macroeconomic research is conducted today.

This approach has three advantages. First, it allows deeper insights into economic 
growth processes and business cycles, the key topics in macroeconomics. Second, an 
emphasis on microeconomic foundations better integrates the study of macroeconom-
ics with approaches that students learn in courses in microeconomics and in field 
courses in economics. Learning in macroeconomics and microeconomics thus becomes 
mutually reinforcing, and students learn more. Third, in following an approach to 
macroeconomics that is consistent with current macroeconomic research, students will 
be better prepared for advanced study in economics.

What’s New in the Sixth Edition
The first five editions of Macroeconomics had an excellent reception in the market. In 
the sixth edition, I build on the strengths of the first five editions, while producing a 
framework for students of macroeconomics that captures all of the latest developments 
in macroeconomic thinking, applied to recent economic events and developments in 
macroeconomic policy. Previous editions of this text used available macroeconomic 
models and new ideas to analyze the events of the global financial crisis of 2008-
2009. Now, with the financial crisis receding in the rear-view mirror, there are new 
challenges that macroeconomists and policymakers need to address, and that students 
should come to terms with. What are the causes and consequences of the low rates 
of labor force participation and employment in the United States? What is unconven-
tional monetary policy, and why are many central banks in the world engaging in such 
policies? What are the macroeconomic implications of default on debt by sovereign 
governments? Why are real rates of interest so low in world? Can inflation be too low, 
and what should governments do about too-low inflation? What is the role of fiscal 
policy in a liqudidity trap? What is Neo-Fisherism? What is secular stagnation? These 
questions, and more, are answered in this revised sixth edition. In detail, the key 
changes in the sixth edition are:

•	 Chapter 6, “Search and Unemployment,” has been revised to include a section on 
the “one-sided search model,” an approach to modeling the behavior of the unem-
ployed. This model determines the reservation wage for an unemployed worker, 

PREFACE
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xiv	 Preface

and shows how unemployment benefits, job offer rates, and separations determine 
the unemployment rate.

•	 Chapter 12, “Money, Banking, Prices, and Monetary Policy,” includes a new section 
about unconventional monetary policy and the zero lower bound. Unconventional 
policies include quantitative easing and negative nominal interest rates.

•	 In Chapter 13, there is a new section on business cycle theories as they relate to 
the 2008-2009 recession in particular.

•	 Chapter 14 address how New Keynesian models fit the data, and the chapter con-
tains new material on the liquidity trap.

•	 Chapter 15 is entirely new, and analyzes inflation and its causes in a New Keynesian 
framework. A basic New Keynesian model shows how monetary policy is con-
ducted, in conventional circumstances, and when the zero lower bound on the 
nominal interest rate is a problem. The chapter discusses how secular stagnation 
or world savings gluts can lead to low real interest rates, and zero lower bound 
monetary policies. Finally, a dynamic New Keynesian rational expectations model 
is used to introduce Neo-Fisherism—the idea that central banks should correct 
too-low inflation by increasing nominal interest rates.

•	 New end-of-chapter problems have been added.

•	 New “Theory Confronts the Data” features include “Government Expenditure Mul-
tipliers in the Recovery from the 2008-2009 Recession” (Chapter 11), “The Phillips 
Curve” (Chapter 15), and “Greece and Sovereign Default” (Chapter 16).

•	 New “Macroeconomics in Action” features include “Default on Government Debt” 
(Chapter 9), “Social Security and Incentives” (Chapter 10), and “Quantitative 
Easing in the United States” (Chapter 12).

Data figures all have been revised to include the most recent data.

Structure
The text begins with Part I, which provides an introduction and study of measurement 
issues. Chapter 1 describes the approach taken in the book and the key ideas that 
students should take away. It previews the important issues that will be addressed 
throughout the book, along with some recent issues in macroeconomics, and the high-
lights of how these will be studied. Measurement is discussed in Chapters 2 and 3, 
first with regard to gross domestic product, prices, savings, and wealth, and then with 
regard to business cycles. In Chapter 3, we develop a set of key business cycle facts that 
will be used throughout the book, particularly in Chapters 13-15, where we investigate 
how alternative business cycle theories fit the facts.

Our study of macroeconomic theory begins in Part II. In Chapter 4, we study the 
behavior of consumers and firms in detail. In the one-period model developed in 
Chapter 5, we capture the behavior of all consumers and all firms in the economy with 
a single representative consumer and a single representative firm. The one-period 
model is used to show how changes in government spending and total factor 
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	 Preface	 xv

productivity affect aggregate output, employment, consumption, and the real wage, 
and we analyze how proportional income taxation matters for aggregate activity and 
government tax revenue. In Chapter 6, two search models of unemployment are 
studied, which can capture some important details of labor market behavior in a mac-
roeconomic context. These search models permit an understanding of the determinants 
of unemployment, and an explanation for some of the recent unusual labor market 
behavior observed in the United States.

With a basic knowledge of static macroeconomic theory from Part II, we proceed 
in Part III to the study of the dynamic process of economic growth. In Chapter 7 we 
discuss a set of economic growth facts, which are then used to organize our thinking 
in the context of models of economic growth. The first growth model we examine is a 
Malthusian growth model, consistent with the late-eighteenth century ideas of Thomas 
Malthus. The Malthusian model predicts well the features of economic growth in the 
world before the Industrial Revolution, but it does not predict the sustained growth in 
per capita incomes that occurred in advanced countries after 1800. The Solow growth 
model, which we examine next, does a good job of explaining some important observa-
tions concerning modern economic growth. Finally, Chapter 7 explains growth 
accounting, which is an approach to disentangling the sources of growth. In Chapter 
8, we discuss income disparities across countries in light of the predictions of the Solow 
model, and introduce a model of endogenous growth.

In Part IV, we first use the theory of consumer and firm behavior developed in  
Part II to construct (in Chapter 9) a two-period model that can be used to study 
consumption-savings decisions and the effects of government deficits on the economy. 
Chapter 10 extends the two-period model to include credit market imperfections, an 
approach that is important for understanding the recent global financial crisis, fiscal 
policy, and social security. The two-period model is then further extended to include 
investment behavior and to address a wide range of macroeconomic issues in the real 
intertemporal model of Chapter 11. This model will then serve as the basis for much 
of what is done in the remainder of the book.

In Part V, we include monetary phenomena in the real intertemporal model of 
Chapter 11, so as to construct a monetary intertemporal model. This model is used in 
Chapter 12 to study the role of money and alternative means of payment, to examine the 
effects of changes in the money supply on the economy, and to study the role of mon-
etary policy. Then, in Chapters 13 and 14, we study theories of the business cycle with 
flexible wages and prices, as well as New Keynesian business cycle theory. These theories 
are compared and contrasted, and we examine how alternative business cycle theories 
fit the data and how they help us to understand recent business cycle behavior in the 
United States. Chapter 15 extends the New Keynesian sticky price model of Chapter 14, 
so that the causes and consequences of inflation can be studied, along with the control 
of inflation by central banks. This chapter also introduces Neo-Fisherian theory, which 
is a provocative alternative to conventional central banking theories of inflation control.

Part VI is devoted to international macroeconomics. In Chapter 16, the models of 
Chapters 9 and 11 are used to study the determinants of the current account surplus, 
and the effects of shocks to the macroeconomy that come from abroad. Then, in 
Chapter 17, we show how exchange rates are determined, and we investigate the roles 
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of fiscal and monetary policy in an open economy that trades goods and assets with the 
rest of the world.

Finally, Part VII examines some important topics in macroeconomics. In Chapter 18, 
we study in more depth the role of money in the economy, the effects of money growth 
on inflation and aggregate economic activity, banking, and deposit insurance.

Features
Several key features enhance the learning process and illuminate critical ideas for the stu-
dent. The intent is to make macroeconomic theory transparent, accessible, and relevant.

Real-World Applications
Applications to current and historical problems are emphasized throughout in two 
running features. The first is a set of “Theory Confronts the Data” sections, which show 
how macroeconomic theory comes to life in matching (or sometimes falling short of 
matching) the characteristics of real-world economic data. A sampling of some of these 
sections includes consumption smoothing and the stock market; government expendi-
ture multipliers in the recovery from the 2008-2009 recession; and the Phillips curve.

The second running feature is a series of “Macroeconomics in Action” boxes. These 
real-world applications relating directly to the theory encapsulate ideas from front-line 
research in macroeconomics, and they aid students in understanding the core material. 
For example, some of the subjects examined in these boxes are the default on govern-
ment debt; business cycle models and the Great Depression; and quantitative easing in 
the United States.

Art Program
Graphs and charts are plentiful in this book, as visual representations of macroeco-
nomic models that can be manipulated to derive important results, and for showing 
the key features of important macro data in applications. To aid the student, graphs 
and charts use a consistent two-color system that encodes the meaning of particular 
elements in graphs and of shifts in curves.

End-of-Chapter Summary and List of Key Terms
Each chapter wraps up with a bullet-point summary of the key ideas contained in the 
chapter, followed by a glossary of the chapter’s key terms. The key terms are listed in 
the order in which they appear in the chapter, and they are highlighted in bold type-
face where they first appear.

Questions for Review
These questions are intended as self-tests for students after they have finished reading 
the chapter material. The questions relate directly to ideas and facts covered in the 
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chapter, and answering them will be straightforward if the student has read and com-
prehended the chapter material.

Problems
The end-of-chapter problems will help the student in learning the material and apply-
ing the macroeconomic models developed in the chapter. These problems are intended 
to be challenging and thought-provoking.

“Working with the Data” Problems
These problems are intended to encourage students to learn to use the FRED database 
at the St. Louis Federal Reserve Bank, accessible at http://research.stlouisfed.org/fred2/. 
FRED assembles most important macroeconomic data for the United States (and for 
some other countries as well) in one place, and allows the student to manipulate the 
data and easily produce charts. The problems are data applications relevant to the 
material in the chapter.

Notation
For easy reference, definitions of all variables used in the text are contained on the end 
papers.

Mathematics and Mathematical Appendix
In the body of the text, the analysis is mainly graphical, with some knowledge of 
basic algebra required; calculus is not used. However, for students and instructors who 
desire a more rigorous treatment of the material in the text, a mathematical appendix 
develops the key models and results more formally, assuming a basic knowledge of cal-
culus and the fundamentals of mathematical economics. The Mathematical Appendix 
also contains problems on this more advanced material.

Flexibility
This book was written to be user-friendly for instructors with different preferences and 
with different time allocations. The core material that is recommended for all instruc-
tors is the following:

Chapter 1.	 Introduction

Chapter 2.	 Measurement

Chapter 3.	 Business Cycle Measurement

Chapter 4.	 Consumer and Firm Behavior: The Work-Leisure Decision and Profit 
Maximization

Chapter 5.	 A Closed-Economy One-Period Macroeconomic Model
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Chapter 9.	 A Two-Period Model: The Consumption-Savings Decision and Credit 
Markets

Chapter 11.   A Real Intertemporal Model with Investment

Some instructors find measurement issues uninteresting, and may choose to omit 
parts of Chapter 2, though at the minimum instructors should cover the key national 
income accounting identities. Parts of Chapter 3 can be omitted if the instructor chooses 
not to emphasize business cycles, but there are some important concepts introduced 
here that are generally useful in later chapters, such as the meaning of correlation and 
how to read scatter plots and time series plots.

Chapter 6 introduces two search models of unemployment: a one-sided search 
model, and a two-sided search model. These models allow for an explicit treatment of 
the determinants of unemployment by including a search friction. This allows for an 
interesting treatment of labor market issues, but it is possible to skip this chapter, or to 
put it later in the sequence, if the instructor and students prefer to focus on other topics.

Chapters 7 and 8 introduce economic growth at an early stage, in line with the 
modern role of growth theory in macroeconomics. However, Chapters 7 and 8 are 
essentially self-contained, and nothing is lost from leaving growth until later in the 
sequence—for example, after the business cycle material in Chapters 13-15. Though 
the text has an emphasis on microfoun-dations, Keynesian analysis receives a balanced 
treatment. For example, we study a Keynesian coordination failure model in Chapter 
13, and examine a New Keynesian sticky price model in Chapters 14 and 15. Keynes-
ian economics is fully integrated with flexible-wage-and-price approaches to business 
cycle analysis, and the student does not need to learn a separate modeling framework, 
as for example the New Keynesian sticky price model is simply a special case of the 
general modeling framework developed in Chapter 12. Those instructors who choose 
to ignore Keynesian analysis can do so without any difficulty. Instructors can choose 
to emphasize economic growth or business cycle analysis, or they can give their course 
an international focus. As well, it is possible to deemphasize monetary factors. As a 
guide, the text can be adapted as follows:

Focus on Models with Flexible Wages and Prices. Omit Chapters 14 and 15.

Focus on Economic Growth. Include Chapters 7 and 8, and consider dropping 
Chapters 12, 13, 14, and 15, depending on time available.

Focus on Business Cycles. Drop Chapters 7 and 8, and include Chapters 6, 12, 13, 
14, and 15.

International Focus. Chapters 16 and 17 can be moved up in the sequence. Chapter 
16 can follow Chapter 11, and Chapter 17 can follow Chapter 12.

Advanced Mathematical Treatment. Add material as desired from the Mathematical 
Appendix.

Supplements
The following materials that accompany the main text will enrich the intermediate 
macroeconomics course for instructors and students alike.
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Instructor’s Manual/Test Bank
Written by the author, the Instructor’s Manual/Test Bank provides strong instructor 
support. The Instructor’s Manual portion contains sections on Teaching Goals, which 
give an aerial view of the chapters; classroom discussion topics, which explore lec-
ture-launching ideas and questions; chapter outlines; and solutions to all Questions 
for Review and Problems found in the text. The Test Bank portion contains multi-
ple-choice questions and answers. The Test Bank is also available in Test Generator 
Software (TestGen-EQ with QuizMaster-EQ). Fully networkable, this software is avail-
able for Windows and Macintosh. TestGen-EQ’s friendly graphical interface enables 
instructors to easily view, edit, and add questions; export questions to create tests; and 
print tests in a variety of fonts and forms. Search and sort features let the instructor 
quickly locate questions and arrange them in a preferred order. QuizMaster-EQ auto-
matically grades the exams, stores results on a disk, and allows the instructor to view 
or print a variety of reports. The Instructor’s Manual and Test Bank can be found on the 
instructor’s portion of the Web site accompanying this book at www.pearsonhighered.
com/williamson.

Powerpoint Slides: A full set of Powerpoint slides is available for instructors. The 
slides cover the material for each chapter in detail, including the key figures in the text.
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I 

Introduction and  
Measurement Issues

PART 

Part I contains an introduction to macroeconomic analysis and a description of the approach in 
this text of building useful macroeconomic models based on microeconomic principles. We discuss 
the key ideas that are analyzed in the rest of this text as well as some current issues in macroeco-
nomics. Then, to lay a foundation for what is done later, we explore how the important variables 
relating to macroeconomic theory are measured in practice. Finally, we analyze the key empirical 
facts concerning business cycles. The macroeconomic theory developed in Parts II to VII is aimed 
at understanding the key ideas and issues discussed in the introduction, and in showing the suc-
cesses and failures of theory in organizing our thinking about empirical facts.
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1Chapter 

Introduction

This chapter frames the approach to macroeconomics that we take in this text, and it 
foreshadows the basic macroeconomic ideas and issues that we develop in later chap-
ters. We first discuss what macroeconomics is, and we then go on to look at the two 
phenomena that are of primary interest to macroeconomists—economic growth and 
business cycles—in terms of post–1900 U.S. economic history. Then, we explain the 
approach this text takes—building macroeconomic models with microeconomic prin-
ciples as a foundation—and discuss the issue of disagreement in macroeconomics. 
Finally, we explore the key lessons that we learn from macroeconomic theory, and we 
discuss how macroeconomics helps us understand recent and current issues.

Learning Objectives

After studying Chapter 1, students will be able to:

1.1	 State the two focuses of study in macroeconomics, the key differences between 
microeconomics and macroeconomics, and the similarities between microeco-
nomics and macroeconomics.

1.2	 Explain the key features of trend growth and deviations from trend in per 
capita gross domestic product in the United States from 1900 to 2014.

1.3	 Explain why models are useful in macroeconomics.

1.4	 Discuss how microeconomic principles are important in constructing useful 
macroeconomic models.

1.5	 Explain why there is disagreement among macroeconomists, and what they 
disagree about.

1.6	 List the 12 key ideas that will be covered in this book.

1.7	 List the key observations that motivate questions we will try to answer in this 
book.
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What Is Macroeconomics?

LO 1.1  State the two focuses of study in macroeconomics, the key differences between micro-
economics and macroeconomics, and the similarities between microeconomics and macroeco-
nomics.

Macroeconomists are motivated by large questions and by issues that affect many peo-
ple and many nations of the world. Why are some countries exceedingly rich while 
others are exceedingly poor? Why are most Americans so much better off than their 
parents and grandparents? Why are there fluctuations in aggregate economic activity? 
What causes inflation? Why is there unemployment?

Macroeconomics is the study of the behavior of large collections of economic 
agents. It focuses on the aggregate behavior of consumers and firms, the behavior of 
governments, the overall level of economic activity in individual countries, the eco-
nomic interactions among nations, and the effects of fiscal and monetary policy. Mac-
roeconomics is distinct from microeconomics in that it deals with the overall effects on 
economies of the choices that all economic agents make, rather than on the choices of 
individual consumers or firms. Since the 1970s, however, the distinction between 
microeconomics and macroeconomics has blurred in that microeconomists and mac-
roeconomists now use much the same kinds of tools. That is, the economic models 
that macroeconomists use, consisting of descriptions of consumers and firms, their 
objectives and constraints, and how they interact, are built up from microeconomic 
principles, and these models are typically analyzed and fit to data using methods sim-
ilar to those used by microeconomists. What continues to make macroeconomics dis-
tinct, though, is the issues it focuses on, particularly long-run growth and business 
cycles. Long-run growth refers to the increase in a nation’s productive capacity and 
average standard of living that occurs over a long period of time, whereas business 
cycles are the short-run ups and downs, or booms and recessions, in aggregate eco-
nomic activity.

An important goal in this text is to consistently build up macroeconomic analysis 
from microeconomic principles. There is some effort required in taking this type of 
approach, but the effort is well worth it. The result is that you will understand better 
how the economy works and how to improve it.

Gross Domestic Product, Economic Growth,  
and Business Cycles

LO 1.2  Explain the key features of trend growth and deviations from trend in per capita gross 
domestic product in the United States from 1900 to 2014.

To begin our study of macroeconomic phenomena, we must first understand what facts 
we are trying to explain. The most basic set of facts in macroeconomics has to do with 
the behavior of aggregate economic activity over time. One measure of aggregate eco-
nomic activity is gross domestic product (GDP), which is the quantity of goods and 
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services produced within a country’s borders during some specified period of time. 
GDP also represents the quantity of income earned by those contributing to domestic 
output. In Figure 1.1 we show real GDP per capita for the United States for the period 
1900–2014. This is a measure of aggregate output that adjusts for inflation and popu-
lation growth, and the unit of measure is thousands of 2009 dollars per person.

The first observation we can make concerning Figure 1.1 is that there has been 
sustained growth in per capita GDP during the period 1900–2014. In 1900, the average 
income for an American was $5,188 (2009 dollars), and this grew to $50,051 (2009 
dollars) in 2014. Thus, the average American became almost ten times richer in real 
terms over the course of 114 years, which is quite remarkable! The second important 
observation from Figure 1.1 is that, while growth in per capita real GDP was sustained 
over long periods of time in the United States during the period 1900–2014, this 
growth was certainly not steady. Growth was higher at some times than at others, and 
there were periods over which per capita real GDP declined. These fluctuations in 
economic growth are business cycles.

Figure 1.1  Per Capita Real GDP (in 2009 dollars) for the United States, 1900–2014
Per capita real GDP is a measure of the average level of income for a U.S. resident. Two unusual, though 
key, events in the figure are the Great Depression, when there was a large reduction in living standards for 
the average American, and World War II, when per capita output increased greatly.
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Two key, though unusual, business cycle events in U.S. economic history that show 
up in Figure 1.1 are the Great Depression and World War II, and these events dwarf 
any other twentieth-century business cycle events in the United States in terms of the 
magnitude of the short-run change in economic growth. During the Great Depression, 
real GDP per capita dropped from a peak of $8,677 (2009 dollars) per person in 1929 
to a low of $6,192 (2009 dollars) per person in 1933, a decline of about 29%. At the 
peak of war production in 1944, GDP had risen to $16,181 (2009 dollars) per person, 
an increase of 161% from 1933. These wild gyrations in aggregate economic activity 
over a 15-year period are as phenomenal, and certainly every bit as interesting, as the 
long-run sustained growth in per capita GDP that occurred from 1900 to 2014. In 
addition to the Great Depression and World War II, Figure 1.1 shows other business 
cycle upturns and downturns in the growth of per capita real GDP in the United States 
that, though less dramatic than the Great Depression or World War II, represent impor-
tant macroeconomic events in U.S. history.

Figure 1.1, thus, raises the following fundamental macroeconomic questions, 
which motivate much of the material in this book:

1.	 What causes sustained economic growth?

2.	 Could economic growth continue indefinitely, or is there some limit to growth?

3.	 Is there anything that governments can or should do to alter the rate of eco-
nomic growth?

4.	 What causes business cycles?

5.	 Could the dramatic decreases and increases in economic growth that occurred 
during the Great Depression and World War II be repeated?

6.	 Should governments act to smooth business cycles?

In analyzing economic data to study economic growth and business cycles, it often 
proves useful to transform the data in various ways, so as to obtain sharper insights. 
For economic time series that exhibit growth, such as per capita real GDP in Figure 
1.1, a useful transformation is to take the natural logarithm of the time series. To show 
why this is useful, suppose that yt is an observation on an economic time series in 
period t; for example, yt could represent per capita real GDP in year t, where 
t = 1900, 1901, 1902, etc. Then, the growth rate from period t - 1 to period t in yt 
can be denoted by gt, where

gt =
yt

yt -1
- 1.

Now, if x is a small number, then ln (1 + x) ≈ x, that is, the natural logarithm of 
1 + x is approximately equal to x. Therefore, if gt is small,

ln (1 + gt) ≈ gt,

or

ln ¢ yt

yt -1
≤ ≈ gt,
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or

ln yt - ln yt -1 ≈ gt.

Because ln yt - ln yt-1 is the slope of the graph of the natural logarithm of yt 
between periods t - 1 and t, the slope of the graph of the natural logarithm of a time 
series yt is a good approximation to the growth rate of yt when the growth rate is small.

In Figure 1.2, we graph the natural logarithm of real per capita GDP in the United 
States for the period 1900–2014. As explained above, the slope of the graph is a good 
approximation to the growth rate of real per capita GDP, so that changes in the slope (e.g., 
when there is a slight increase in the slope of the graph in the 1950s and 1960s) represent 
changes in the growth rate of real per capita GDP. It is striking that in Figure 1.2, except 
for the Great Depression and World War II, a straight line would fit the graph quite well. 
That is, over the period 1900–2014 (again, except for the Great Depression and World 
War II), growth in per capita real GDP has been “roughly” constant at about 2.0% per year.

Figure 1.2  Natural Logarithm of Per Capita Real GDP
Here, the slope of the graph is approximately equal to the growth rate of per capita real GDP. Excluding 
the Great Depression and World War II, the growth rate of per capita real GDP is remarkably close to being 
constant for the period 1900–2014. That is, a straight line would fit the graph fairly well.

1900 1920 1940 1960 1980 2000 2020
1.5

2

2.5

3

3.5

4

Year

N
at

u
ra

l L
og

ar
it

h
m

 o
f P

er
 C

ap
it

a 
In

co
m

e

WWII

Great Depression

M01B_WILL2119_06_SE_C01.indd   6 9/30/16   8:13 PM



	 Introduction  Chapter 1	 7

A second useful transformation to carry out on an economic time series is to sepa-
rate the series into two components: the growth or trend component, and the business 
cycle component. For example, the business cycle component of real per capita GDP 
can be captured as the deviations of real per capita GDP from a smooth trend fit to the 
data. In Figure 1.3, we show the trend in the natural log of real per capita GDP as a 
colored line,1 while the natural log of actual real per capita GDP is the black line. We 
then define the business cycle component of the natural log of real per capita GDP to 
be the difference between the black line and the colored line in Figure 1.3. The logic 
behind this decomposition of real per capita GDP into trend and business cycle com-
ponents is that it is often simpler and more productive to consider separately the theory 

1Trend GDP was computed using a Hodrick–Prescott filter, as in E. Prescott, Fall 1986. “Theory Ahead of 
Business Cycle Measurement,” Federal Reserve Bank of Minneapolis Quarterly Review 10, 9–22

Figure 1.3  Natural Logarithm of Real Per Capita GDP and Trend
Sometimes it is useful to separate long-run growth from business cycle fluctuations. In the figure, the black 
line is the natural log of per capita real GDP, while the colored line denotes a smooth growth trend fit to 
the data. The deviations from the smooth trend then represent business cycles.
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that explains trend growth and the theory that explains business cycles, which are the 
deviations from trend.

In Figure 1.4, we show only the percentage deviations from trend in real per 
capita GDP. The Great Depression and World War II represent enormous deviations 
from trend in real per capita GDP relative to anything else during the time period in 
the figure. During the Great Depression the percentage deviation from trend in real per 
capita GDP was close to -20,, whereas the percentage deviation from trend was about 
20% during World War II. In the period after World War II, which is the focus of most 
business cycle analysis, the deviations from trend in real per capita GDP are at most 
about {5,.2

2The extremely large deviation from trend in real per capita GNP in the late 1920s is principally a statistical 
artifact of the particular detrending procedure used here, which is akin to drawing a smooth curve through the 
time series. The presence of the Great Depression forces the growth rate in the trend to decrease long before the 
Great Depression actually occurs.

Figure 1.4  Percentage Deviation from Trend in Real Per Capita GDP
The Great Depression and World War II represent extremely large deviations from trend relative to post–
World War II business cycle activity and business cycles before the Great Depression.
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Macroeconomic Models

LO 1.3  Explain why models are useful in macroeconomics.

Economics is a scientific pursuit involving the formulation and refinement of theories 
that can help us better understand how economies work and how they can be 
improved. In some sciences, such as chemistry and physics, theories are tested through 
laboratory experimentation. In economics, experimentation is a new and growing 
activity, but for most economic theories experimental verification is simply impossi-
ble. For example, suppose an economist constructs a theory that implies that U.S. 
output would drop by half if there were no banks in the United States. To evaluate 
this theory, we could shut down all U.S. banks for a year to see what would happen. 
Of course, we know in advance that banks play a very important role in helping the 
U.S. economy function efficiently, and that shutting them down for a year would likely 
cause significant irreparable damage. It is extremely unlikely, therefore, that the exper-
iment would be performed. In macroeconomics, most experiments that could be 
informative are simply too costly to carry out, and in this respect macroeconomics is 
much like meteorology or astronomy. In predicting the weather or how planets move 
in space, meteorologists and astronomers rely on models, which are artificial devices 
that can replicate the behavior of real weather systems or planetary systems, as the 
case may be.

Just like researchers in meteorology or astronomy, macroeconomists use models, 
which in our case are organized structures to explain long-run economic growth, why 
there are business cycles, and what role economic policy should play in the macroe-
conomy. All economic models are abstractions. They are not completely accurate 
descriptions of the world, nor are they intended to be. The purpose of an economic 
model is to capture the essential features of the world needed for analyzing a particular 
economic problem. To be useful then, a model must be simple, and simplicity requires 
that we leave out some “realistic” features of actual economies. For example, an elec-
tronic roadmap is a model of a part of the earth’s surface, and it is constructed with a 
particular purpose in mind, to help motorists guide themselves through the road system 
from one point to another. A roadmap is hardly a realistic depiction of the earth’s sur-
face, as it does not capture the curvature of the earth, and it does not typically include 
a great deal of information on topography, climate, and vegetation. However, this does 
not limit the map’s usefulness; a roadmap serves the purpose for which it was con-
structed, and it does so without a lot of extraneous detail.

To be specific, the basic structure of a macroeconomic model is a description of 
the following features:

1.	 The consumers and firms that interact in the economy

2.	 The set of goods that consumers wish to consume

3.	 Consumers’ preferences over goods

4.	 The technology available to firms for producing goods

5.	 The resources available
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