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Learning Resources

Study Plan problems link to learning resources that
further reinforce concepts you need to master.

* Help Me Solve This learning aids help you break

down a problem much the same way as an instructor ®
would do during office hours. Help Me Solve This is C O n a
available for select problems.

* eText links are specific to the problem at hand so
that related concepts are easy to review just when they
are needed.

Find out more at www.myeconlab.com

» A graphing tool enables you to build and manipulate
graphs to better understand how concepts, numbers,
and graphs connect.
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The future is always uncertain. But at some times, and
now is one such time, the range of possible futures is
enormous. The major sources of this uncertainty are
economic policy and global macroeconomic forces.
There is uncertainty about the way in which inter-
national trade policy will evolve as bilateral deals
reshape the competitive landscape. There is uncertainty
about exchange rate policy as currency fluctuations
bring changes in international relative prices. There is
extraordinary uncertainty about monetary policy with
the Bank of Canada holding interest rates at historical
lows in an aftempt to stimulate a flagging economy.
And there is uncertainty about fiscal policy as provin-
cial budget deficits interacting with an aging popula-
tion are ever harder to control. In the global economy,
there is uncertainty about when, or even whether, a
stagnating European economy will start to show life.
And there is uncertainty about how fast China, India,
and other developing economies will grow.

Since the global financial crisis of August 2007
moved economics from the business report to the
front page, a fall in confidence has gripped producers,
consumers, financial institutions, and governments.

Even the idea that the market is an efficient allo-
cation mechanism has come into question. Many
thoughtful people worry about increasing income
inequality, and some political leaders called for the end
of capitalism and the dawn of a new economic order in
which tighter regulation reined in unfettered greed.

Rarely do teachers of economics have such a rich
feast on which to draw. And rarely are the principles
of economics more surely needed to provide the solid
foundation on which to think about economic events
and navigate the turbulence of economic life.

Although thinking like an economist can bring
a clearer perspective to and deeper understanding of
today’s events, students don't find the economic way
of thinking easy or natural. Macroeconomics seeks to
put clarity and understanding in the grasp of the stu-
dent with a careful and vivid exploration of the ten-
sion between self-interest and the social interest, the
role and power of incentives—of opportunity cost
and marginal benefit—and demonstrating the pos-
sibility that markets supplemented by other mecha-
nisms might allocate resources efficiently.

Parkin-Bade students begin to think about issues
the way real economists do and learn how to explore
policy problems and make better-informed decisions
in their own economic lives.

® The Ninth Edition Revision

Thoroughly updated, intuitive rather than technical,
grounded in data and empirical evidence, extensively
illustrated with well-chosen examples and photo-
graphs, enlivened with applications that focus on
issues at play in today’s world, focused on learning

by doing, and seamlessly integrated with MyEconLab:
These are the hallmarks of this ninth edition of
Macroeconomics: Canada in the Global Environment.

This revision builds on the foundation of the
previous edition and retains a thorough and care-
ful presentation of the principles of economics, an
emphasis on real-world examples and applications,
the development of critical thinking skills, diagrams
renowned for clarity, and path-breaking technology.

Most chapters have been thoroughly reworked
to achieve even greater clarity and to place greater
emphasis on applications to current issues. Some
sections of chapters have been removed and other
sections added to cover new issues, particularly those
that involve current policy problems.

Economics in the News, a weekly feature on
MyEconLab, appears in the revised text in two ways.
First, the Parkin-Bade hallmark chapter-closing
Reading Between the Lines is rebranded as Economics
in the News. Second, additional Economics in the News
boxes appear at appropriate points within chapters.

The aim of the end-of-chapter news feature is
to encourage students to apply the tools they have
learned in the chapter by analyzing an article from a
newspaper or an online news source. The news article
connects with the questions first raised in the chapter
opener, and the analysis is reinforced with a related
end-of-chapter problem.

Shorter, within-chapter Economics in the News
boxes present brief news clips, relevant data, ques-
tions, and worked solutions. These boxes imme-
diately apply a tool just explained and provide
hand-held practice and help in approaching an eco-
nomic analysis of the news.

A second new feature, At Issue, shows two sides
of a controversial issue and helps students apply
the economic way of thinking to clarify and debate
the issues.

A third new feature is a full-page end-of-chapter
Worked Problem. As part of the chapter review,
the student has an opportunity to work a multi-part
problem that covers the core content of the chapter
and consists of questions, solutions, and key figures.
This new feature increases the incentive for the stu-
dent to learn by doing and actively, rather than pas-
sively, review the chapter.

xiii
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Highpoints of the Revision

In addition to the new features that we have just
reviewed, we have built on the strengths of the previ-
ous edition by substantially revising the following four
topics. They are:

= Economic growth and business cycle expansion
» Financial markets

= The exchange rate

= Cycles, inflation, and deflation

Economic Growth and Business Cycle Expansion
Chapter 22, Economic Growth, now opens by clari-
fying the distinction between economic growth and
a business cycle expansion. We now introduce the
topic of economic growth by explaining this distinc-
tion and illustrating it with the production possibili-
ties frontier PPF: a business cycle expansion being
areturn to the PPF and economic growth being an
outward shift of the PPF.

Financial Markets Chapter 23, Finance, Saving, and
Investment, has an expanded section on the global
financial crisis and its aftermath that describes the
growth of household debt and house prices. The sec-
tion on real and nominal interest rates is expanded
and illustrated with data. The chapter now contains
more on the magnitudes of the sources and uses of
loanable funds. The section on loanable funds in

the global economy is moved to the chapter on the
exchange rate and balance of payments.

The Exchange Rate Chapter 25, The Exchange Rate
and the Balance of Payments, contains a heavily
revised section entitled Arbitrage, Speculation, and
Market Fundamentals that explains the powerful
forces that equilibrate the foreign exchange market in
the short run and the long run. This section includes
a discussion of the Big Mac index. An Economics in
the News examines the forces at work leading to a
strong dollar in the summer of 2014. The section on
the global loanable funds market is now integrated
into this chapter in the section on the balance of
payments.

Cycles, Inflation, and Deflation Chapter 28, The
Business Cycle, Inflation, and Deflation, is re-titled,
reorganized, and amended. The business cycle mate-
rial is moved to the beginning of the chapter and a
new final section describes and explains the prob-
lem of deflation that has gripped Japan for most of
the 1990s and the 2000s and is feared in Europe at

the present time. Coverage of the Phillips curve is
retained but condensed.

Many other chapters have been thoroughly
reworked to achieve even greater clarity and to
place greater emphasis on applications to cur-
rent issues. And every chapter now contains a new
opening vignette linked directly to an Economics in
the News, an end-of-chapter problem, and online
practice.

All the end-of-chapter Economics in the News
articles have been updated, and the analysis of the
news and the linked problems and applications have
been appropriately revised.

® Features to Enhance Teaching
and Learning

The changes that we have described are adjustments
to an already powerful teaching and learning package.
Here, we briefly review the features retained from the
previous edition.

Economics in Action Boxes

This feature uses boxes within the chapter to provide
data and information that links models to real-world
economic activity.

Some of the issues covered in these boxes
include the best affordable choice of recorded music,
movies, and DVDs; the cost of selling a pair of
shoes; how Apple doesn’t make the iPhone; taxing
carbon emissions; how long a spell of poverty lasts;
structural unemployment in Canada; how loan-
able funds fuel a home price bubble; the Canadian
business cycle; and the size of the fiscal stimulus
multipliers.

Chapter Openers

Each chapter opens with a student-friendly vignette
that raises questions to motivate the student and
focus the chapter. This chapter-opening story is
woven into the main body of the chapter and is
explored in the Economics in the News feature that
closes each chapter.

In-Text Review Quizzes

A review quiz at the end of each major section
enables students to determine whether a topic needs
further study before moving on. This feature includes
a reference to the appropriate MyEconLab study plan
and a new key terms quiz to help students further
test their understanding,.



Diagrams That Show the Action
Through the past eight editions, this book has set the

standard of clarity in its diagrams; the ninth edition
continues to uphold this tradition. Our goal is to
show “where the economic action is.” The diagrams
in this book continue to generate an enormously pos-
itive response, which confirms our view that graphical
analysis is the most powerful tool available for teach-
ing and learning economics at the principles level.
Because many students find graphs hard to work
with, we have developed the entire art program with
the study and review needs of the student in mind.
The diagrams feature:

m Original curves consistently shown in blue

m Shifted curves, equilibrium points, and other
important features highlighted in red

Colour-blended arrows to suggest movement
Graphs paired with data tables
Diagrams labelled with boxed notes

Extended captions that make each diagram and
its caption a self-contained object for study and
review
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End-of-Chapter Study Material

Each chapter closes with a concise summary orga-
nized by major topics, a list of key terms with page
references, a worked problem, and problems and
applications. These learning tools provide students
with a summary for review and exam preparation.

Interviews with Economists

Each part closes with an overview of the chapters
and a teaser of an interview with a leading economist

Preface XV

whose work correlates to what the student is learning.
These interviews explore the education and research
of these prominent economists and their advice for
those who want to continue the study of economics.
This edition has new interviews with Esther Duflo
(MIT) and Raj Chetty (Harvard). The 65 past and
present interviews we have conducted are available in

full in MyEconLab.

® For the Instructor

This book enables you to focus on the economic way
of thinking and choose your own course structure in
your principles course.

Focus on the Economic Way of Thinking

As an instructor, you know how hard it is to encourage
a student to think like an economist. But that is your
goal. Consistent with this goal, the text focuses on and
repeatedly uses the central ideas of choice; tradeoff;
opportunity cost; the margin; incentives; the gains
from voluntary exchange; the forces of demand, sup-
ply, and equilibrium; the pursuit of economic rent; the
tension between self-interest and the social interest;
and the scope and limitations of government actions.

Flexible Structure

You have preferences for how you want to teach your
course, and we've organized this book to enable you
to choose your teaching path. The chart on p. xxiii
illustrate the booK’s flexibility. By following the

arrows through the charts you can select the path that
best fits your preference for course structure. Whether
you want to teach a traditional course that blends the-
ory and policy, or one that takes a fast-track through
either theory or policy issues, Macroeconomics: Canada
in the Global Environment gives you the choice.

Instructor’s Supplemental Resources

The supplements for instructors are:

Test Bank

PowerPoint Resources

Instructor’s Manual

Solutions Manual

Test Bank The ninth edition Test Bank (Test
Item File), with more than 3,000 multiple-choice
questions, has been prepared by Jeannie Gillmore
of the University of Western Ontario. Jeannie
has reviewed and edited all existing questions to
ensure their clarity and consistency with the
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ninth edition and incorporated new questions. The
new questions follow the style and format of the end-
of-chapter text problems and provide the instructor
with a whole new set of testing opportunities and/or
homework assignments. Test Item File questions are
available in MyEconLab for instructors to use in a
test, quiz, or as homework.

Pearson’s Computerized Test Bank allows
instructors to filter and select questions to create
quizzes, tests, or homework. Instructors can revise
questions or add their own, and may be able to
choose print or online options. These questions are
also available in Microsoft Word® format.

PowerPoint Resources Our full-colour Microsoft
PowerPoint® Presentations for each chapter contain:

® Lecture notes with all the textbook figures animated,
tables from the textbook, and speaking notes from
the Instructor’s Manual

m Large-scale versions of all the textbook figures and
tables, animated for instructors to incorporate into
their own slide shows

m A set of lecture notes for students, which include
animated versions of the textbook figures

The presentations can be used electronically in the
classroom or printed to create hard-copy transparency
masters. A student version of the lecture notes is also
available on MyEconlab.

Instructor’s Manual Our Instructor’s Manual inte-
grates the teaching and learning resources and serves
as a guide to all the supplements. Each chapter con-
tains an overview, a list of what’s new in the ninth
edition, and ready-to-use lecture notes.

A new user can walk into a classroom armed to
deliver a polished lecture. The lecture notes provide
an outline of the chapter; concise statements of key
material; alternative tables and figures; key terms
and definitions; boxes that highlight key concepts,
provide an interesting anecdote, or suggest how to
handle a difficult idea; and additional discussion
questions. The PowerPoint® lecture notes incorporate
the chapter outlines and teaching suggestions.

Solutions Manual Our comprehensive Solutions
Manual provides instructors with solutions to the

Review Quizzes and the end-of-chapter Problems and
Applications.

Getting Your Instructor’s Resources
Instructors can download supplements from a secure,
instructor-only source via the Pearson Canada
Higher Education Instructor Resource Centre Web
page (www.pearsoncanada.ca/highered). Instructor
resources are also available on a DVD.

Instructor’s Resource Centre DVD (IRDVD) Fully com-
patible with Windows and Macintosh, this IRDVD
contains Adobe PDF files of the Test Item File, the
Solutions Manual, and the Instructor’s Manual;
PowerPoint resources; and the TestGen. Locate your
local Pearson Canada sales representative at

http://catalogue.pearsoned.ca/educator to request
a copy of the IRDVD.

Other Instructor Aids

CourseSmart CourseSmart goes beyond traditional
expectations—providing instant, online access to the
textbooks and course materials you need at a lower
cost for students. And even as students save money,
you can save time and hassle with a digital eTextbook
that allows you to search for the most relevant con-
tent at the very moment you need it. Whether it’s
evaluating textbooks or creating lecture notes to help
students with difficult concepts, CourseSmart can
make life a little easier. See how when you visit
www.coursesmart.com/instructors.

Learning Solutions Managers Pearson’s Learning
Solutions Managers work with faculty and campus
course designers to ensure that Pearson technology
products, assessment tools, and online course materi-
als are tailored to meet your specific needs.

This highly qualified team is dedicated to helping
schools take full advantage of a wide range of edu-
cational resources by assisting in the integration of a
variety of instructional materials and media formats.
Your local Pearson Canada sales representative can
provide you with more details on this service program.

Pearson Custom Library For enrollments of 25 stu-
dents or more, you can create your own textbook by
choosing the chapters of Parkin-Bade Macroeconomics
that best suit your own course needs. To begin building
your custom text, visit www.pearsoncustomlibrary.com.
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® MyEconLab

The Parkin-Bade MyEconLab has been designed and
refined with a single purpose in mind: to create those
moments of understanding that transform the dif-
ficult into the clear and obvious. With homework,
quiz, test, activity, and tutorial options, instruc-

tors can manage all their assessment needs in one
program.

m All of the Review Quiz questions and end-of-
chapter Problems and Applications were recreated
as assignable auto-graded exercises with targeted
feedback and related “Help Me Solve This” tools by
Robin Bade, Jeannie Gillmore of the University of
Western Ontario, and Sharmistha Nag of Fairleigh
Dickinson University, and were reviewed for accu-
racy by Trevor Collier of the University of Dayton.

m All of the Review Quiz questions and end-of chap-
ter Problems and Applications are assignable and
automatically graded in MyEconLab.

® The Review Quiz questions and end-of-chapter
Study Plan Problems and Applications are avail-
able for students to work in the adaptive Study
Plan.

® The end-of-chapter Additional Problems and
Applications are not available to students in
MyEconLab unless assigned by the instructor.

® Many of the problems and applications are algo-
rithmic, draw-graph, and numerical exercises.

m Problems and applications that use real-time data
continuously update.

m The Custom Exercise Builder enables instructors
to create their own problems for assignment.

® The Gradebook records each student’s perfor-
mance and time spent on the Tests and Study Plan
and generates reports by student or by chapter.

m Test Bank questions are also assignable for test,

quiz, or homework and auto-graded in
MyEconLab.

Enhanced Pearson eText and New
Interactive Features

New for the ninth edition is an enhanced Pearson
eText that integrates directly with MyEconLab’s
Study Plan, now powered by Knewton Adaptive
Learning, and with MyEconLab’s Gradebook.

The enhanced Pearson eText is available within
the online course materials and offline via an iPad app.
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The eText also allows instructors and students to
highlight, bookmark, and take notes. In addition,
instructors can create notes and push them out to
students.

The new eText includes videos, animations, and
problem-solving tools designed to aid comprehension
and bring those moments of discovery that stick in
the memory.

The features of the enhanced eText include:

= Embedded MyEconLab Study Plan and assessment
= Figure animations

= Interactive graph-drawing exercises

= More Economics in the News

= Worked problems

= Automatic real-time updating

= Key terms quizzes

Embedded MyEconLab Study Plan and

Assessment In the enhanced eText, every

Review Quiz question and Study Plan Problem

and Application exercise can be worked by the
student directly from the eText page on which it
occurs. These exercises are auto-graded and feed
into MyEconLab’s Adaptive Study Plan, where
students receive recommendations based upon their
performance. Study Plan links provide opportunities
for more practice with problems similar to those

in the text and give targeted feedback to guide the
student in answering the exercises.

Figure Animations Every textbook figure can be
worked through using a step-by-step animation, with
audio, to help students learn the intuition behind
reading and interpreting graphs. These animations
may be used for review or as an instructional aid in
the classroom.

More Economics in the News Each in-text Economics
in the News is reinforced through an extended
application of the same analysis. These Economics

in the News problems are auto-graded and feed into
MyEconLab’s Adaptive Study Plan.

Worked Problems Each chapter concludes with a
Worked Problem that consists of questions, solutions,
and key figures. These problems can be worked in the
enhanced eText directly from the Worked Problem
page. As the student works through each problem,
feedback and just-in-time learning aids help the
student develop proficiency with the concept.
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Interactive Draw-Graph Exercises For each major
figure, a graph-drawing exercise accompanies

the step-by-step animation. The student builds
and interprets the key graphs and develops
understanding by working a multiple-choice
question about the graph. Each graph-drawing
exercise is auto-graded and feeds into

MyEconLab’s Adaptive Study Plan.

FIGURE 1.7 Equilibrium
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Automatic Real-Time Updating Figures labelled
MyEconLab Real-Time Data update using the most
recent data available from the FRED database main-
tained by the Federal Reserve Bank of St. Louis.

Key Terms Quizzes Key Terms Quiz links provide
opportunities for students to check their knowledge
of the definitions and uses of the key terms.

Other MyEconLab Features

MyEconLab also includes the following features:

Adaptive Learning MyEconLab’s Study Plan is

now powered by a sophisticated adaptive learning
engine that tailors learning material to meet the
unique needs of each student. MyEconLab’s new
Adaptive Learning Study Plan monitors students’
performance on homework, quizzes, and tests and
continuously makes recommendations based on that
performance.

If a student is struggling with a concept such as
supply and demand, or having trouble calculating a
price elasticity of demand, the Study Plan provides
customized remediation activities—a pathway based
on personal proficiencies, the number of attempts, or
the difficulty of the questions—to get the student back
on track. Students will also receive recommendations

for additional practice in the form of rich multimedia
learning aids such as videos, an interactive eText, Help
Me Solve This tutorials, and graphing tools.

The Study Plan can extrapolate a student’s future
trouble spots and provide learning material and prac-
tice to avoid pitfalls. In addition, students who are
showing a high degree of success with the assessment
material are offered a chance to work on future topics
based on the professor’s course coverage preferences.
This personalized and adaptive feedback and support
ensures that your students are optimizing their current
and future course work and mastering the concepts,
rather than just memorizing and guessing answers.

You can learn more about adaptive learning at
htep://www.myeconlab.com/product-info/adaptive.

Real-Time Data Analysis Exercises (FRED) Easy to
assign and automatically graded, Real-Time Data
Analysis exercises communicate directly with the
Federal Reserve Bank of St. Louis’s FRED site, so
every time FRED posts new data, students can see
the most recent data. As a result, Real-Time Data
Analysis exercises offer a no-fuss solution for instruc-
tors who want to make the most recent data a central
part of their macro course.

End-of-chapter exercises accompanied by the
Real-Time Data Analysis icon @ include Real-Time
Data versions in MyEconLab.

Economics in the News Economics in the News is a
turnkey solution to bringing current news into the
classroom. Updated weekly during the academic
year, we upload two relevant articles (one micro, one
macro) and provide questions that may be assigned
for homework or for classroom discussion.

Current News Each week during the academic year,
we upload multi-part microeconomic and macroeco-
nomic exercises, with links to relevant articles, into
the MyEconLab assignment manager. These enable
instructors to bring current issues and events into the
course with easy to assign and auto-graded exercises.

Office Hours Students and instructors can con-
sult the authors using the “Office Hours” links in
MyEconLab. The link for students is in Chapter
Resources and for Instructors in Instructor
Resources/Instructor Tools.


http://www.myeconlab.com/product-info/adaptive

Experiments in MyEconLab Experiments are a fun
and engaging way to promote active learning and
mastery of important economic concepts. Pearson’s
Experiments program is flexible and easy for instruc-
tors to assign and students to use.

® Available experiments cover competitive market,
price floors, price ceilings, taxes, price controls,

and public goods.

m Single-player experiments, available to assign,
allow your students to play against virtual players
from anywhere at any time as long as they have an
Internet connection.

m  Multi-player experiments allow you to assign and
manage a real-time experiment with your class.

m Experiments can be assigned in MyEconLab as
homework integrated with pre-questions and
post-questions.

m Experiments are auto-graded using algorithms that
objectively evaluate a student’s economic gain and
performance during the experiment.

.
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Digital Interactives A Digital Interactive is a simula-
tion game that immerses the student in an activity
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that leads to the discovery of a fundamental eco-
nomic idea or principle. Digital Interactives are
designed for use in traditional, online, and hybrid
courses, and many incorporate real-time data as

well as data display and analysis tools. A Digital
Interactive can be presented in class as a visu-

ally stimulating, engaging lecture tool, and can be
assigned with assessment questions for gradinganaly-
sis tools.

Learning Catalytics Learning Catalytics is a web-
based system for managing the interactive classroom.
It is a “bring your own device” platform that supports
the peer-instruction teaching method and can also be
used to provide the instructor with real-time feedback
during class. Instructors can access 18 different ques-
tion types among which are multiple choice, numeri-
cal, sketching, ranking, and highlighting. For more

information, visit learningcatalytics.com.

Dynamic Study Modules Dynamic Study Modules,
which focus on key topic areas and are available
from within MyEconLab, are an additional way

for students to obtain tailored help. These modules
work by continuously assessing student performance
and activity on discrete topics and provide person-
alized content in real time to reinforce concepts

that target each student’s particular strengths and
weaknesses.

Each Dynamic Study Module, accessed by com-
puter, smartphone, or tablet, promotes fast learning
and long-term retention. Because MyEconLab and
Dynamic Study Modules help students stay on track
and achieve a higher level of subject-matter mastery,
more class time is available for interaction, discus-
sion, collaboration, and exploring applications to cur-
rent news and events.

Instructors can register, create, and access all of
their MyEconLab courses at www.myeconlab.com.
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After studying this chapter,
you will be able to:

¢ Define economics and distinguish between
microeconomics and macroeconomics

# Explain the two big questions of economics

¢ Explain the key ideas that define the economic
way of thinking

¢ Explain how economists go about their work as
social scientists and policy advisers

e 4

WHAT IS ECONOMICS?

4

Is economics about money: How people make it and
spend it2 Is it about business, government, and jobs?
Is it about why some people and some nations are
rich and others poor2 Economics is about all these
things. But its core is the study of choices and their
consequences.

Your life will be shaped by the choices that you make
and the challenges that you face. To face those challen-
ges and seize the opportunities they present, you must
understand the powerful forces at play. The economics
that you're about to learn will become your most reliable
guide. This chapter gets you started by describing the
questions that economists try to answer and looking at
how economists think as they search for the answers.
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® Definition of Economics

A fundamental fact dominates our lives: We want
more than we can get. Our inability to get everything
we want is called scarcity. Scarcity is universal. It con-
fronts all living things. Even parrots face scarcity!

Not only do | want a cracker—we all want a cracker!

© The New Yorker Collection 1985
Frank Modell from cartoonbank.com. All Rights Reserved.

Think about the things that yox want and the scar-
city that you face. You want to go to a good school,
college, or university. You want to live in a well-
equipped, spacious, and comfortable home. You want
the latest smartphone and the fastest Internet connec-
tion for your laptop or iPad. You want some sports
and recreational gear—perhaps some new running
shoes, or a new bike. You want much more time than
is available to go to class, do your homework, play
sports and games, read novels, go to the movies, lis-
ten to music, travel, and hang out with your friends.
And you want to live a long and healthy life.

What you can afford to buy is limited by your
income and by the prices you must pay. And your
time is limited by the fact that your day has 24 hours.

You want some other things that only govern-
ments provide. You want to live in a safe neighbour-
hood in a peaceful and secure world, and enjoy the
benefits of clean air, lakes, rivers, and oceans.

What governments can afford is limited by the
taxes they collect. Taxes lower people’s incomes and
compete with the other things they want to buy.

What everyone can get—what society can get—is
limited by the productive resources available. These
resources are the gifts of nature, human labour and
ingenuity, and all the previously produced tools and
equipment.

Because we can't get everything we want, we must
make choices. You can’t afford both a laptop and an
iPhone, so you must choose which one to buy. You
can’t spend tonight bozh studying for your next test
and going to the movies, so again, you must choose
which one to do. Governments can’t spend a tax dol-
lar on both national defence and environmental pro-
tection, so they must choose how to spend that dollar.

Your choices must somehow be made consistent
with the choices of ozhers. If you choose to buy a lap-
top, someone else must choose to sell it. Incentives
reconcile choices. An incentive is a reward that
encourages an action or a penalty that discourages
one. Prices act as incentives. If the price of a laptop
is too high, more will be offered for sale than people
want to buy. And if the price is too low, fewer will be
offered for sale than people want to buy. But there is
a price at which choices to buy and sell are consistent.

Economics is the social science that studies

the choices that individuals, businesses,
governments, and entire societies make as
they cope with scarcity and the incentives that
influence and reconcile those choices.

The subject has two parts:

Microeconomics

Macroeconomics

Microeconomics is the study of the choices that
individuals and businesses make, the way these
choices interact in markets, and the influence of gov-
ernments. Some examples of microeconomic ques-
tions are: Why are people downloading more movies?
How would a tax on e-commerce affect eBay?

Macroeconomics is the study of the performance of
the national economy and the global economy. Some
examples of macroeconomic questions are: Why does
the Canadian unemployment rate fluctuate? Can the
Bank of Canada make the unemployment rate fall by
keeping interest rates low?

1 List some examples of the scarcity that you face.
2 Find examples of scarcity in today’s headlines.

3 Find an example of the distinction between
microeconomics and macroeconomics in
today’s headlines.

Work these questions in Study Plan 1.1 and get instant
feedback. Do a Key Terms Quiz. MyEconLab



® Two Big Economic
Questions

Two big questions summarize the scope of economics:

= How do choices end up determining what, how,
and for whom goods and services are produced?

® Do choices made in the pursuit of self-interest also
promote the social interes?

What, How, and For Whom?

Goods and services are the objects that people value
and produce to satisfy wants. Goods are physical
objects such as cellphones and automobiles. Services
are tasks performed for people such as cellphone
service and auto-repair service.

What? What we produce varies across countries

and changes over time. In Canada today, agriculture
accounts for 2 percent of total production, manufac-
tured goods for 20 percent, and services (retail and
wholesale trade, healthcare, and education are the
biggest ones) for 78 percent. In contrast, in China
today, agriculture accounts for 10 percent of total
production, manufactured goods for 45 percent, and
services for 45 percent.

Figure 1.1 shows these numbers and also the
percentages for Brazil, which fall between those for
Canada and China.

What determines these patterns of production?
How do choices end up determining the quantities
of cellphones, automobiles, cellphone service, auto-
repair service, and the millions of other items that are
produced in Canada and around the world?

How? How we produce is described by the technolo-
gies and resources that we use. The resources used

to produce goods and services are called factors of
production, which are grouped into four categories:

Land
Labour
Capital

Entrepreneurship

Land The “gifts of nature” that we use to produce
goods and services are called land. In economics,
land is what in everyday language we call natural
resources. It includes land in the everyday sense
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FIGURE 1.1 What Three Countries Produce
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Agriculture and manufacturing are small percentages of pro-
duction in rich countries such as Canada and large percent-
ages of production in poorer countries such as China. Most
of what is produced in Canada is services.

Source of data: CIA Factbook 2014, Central Intelligence Agency.

MyEconLab Animation

together with minerals, oil, gas, coal, water, air,
forests, and fish.

Our land surface and water resources are renew-
able, and some of our mineral resources can be recy-
cled. But the resources that we use to create energy
are nonrenewable—they can be used only once.

Labour The work time and work effort that people
devote to producing goods and services is called
labour. Labour includes the physical and mental
efforts of all the people who work on farms and
construction sites and in factories, shops, and offices.

The guality of labour depends on human capital,
which is the knowledge and skill that people obtain
from education, on-the-job training, and work
experience. You are building your own human capital
right now as you work on your economics course,
and your human capital will continue to grow as you
gain work experience.

Human capital expands over time. Today, 93 per-
cent of the adult population of Canada have com-
pleted high school and 23 percent have a college or
university degree. Figure 1.2 shows these measures of
human capital in Canada and its growth over the past
38 years.
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FIGURE 1.2 A Measure of Human
Capital
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In 2013, 25.3 percent of the adult population had a univer-
sity degree. A further 39 percent had some post-secondary
education, and 93.6 percent had completed high school.

Source of data: Statistics Canada.
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Capital The tools, instruments, machines, buildings,
and other constructions that businesses use to pro-
duce goods and services are called capital.

In everyday language, we talk about money, stocks,
and bonds as being “capital.” These items are finan-
cial capital. Financial capital plays an important role
in enabling businesses to borrow the funds that they
use to buy physical capital. But financial capital is not
used to produce goods and services and it is not a fac-
tor of production.

Entrepreneurship The human resource that organizes
labour, land, and capital is called entrepreneurship.
Entrepreneurs are the drivers of economic progress.
They develop new ideas about what and how to pro-
duce, make business decisions, and bear the risks that
arise from these decisions.

What determines how the factors of production
are used to produce each good and service?

For Whom? Who consumes the goods and services
that are produced depends on the incomes that
people earn. People with large incomes can buy

a wide range of goods and services. People with
small incomes have fewer options and can afford a
smaller range of goods and services.

People earn their incomes by selling the services of
the factors of production they own:

m Land earns rent.

m Labour earns wages.

m Capital earns interest.

m Entrepreneurship earns profit.

Which factor of production earns the most
income? The answer is labour. Wages and fringe
benefits are around 70 percent of total income and
the incomes from land, capital, and entrepreneurship
share the rest. These shares have been remarkably
constant over time.

Knowing how income is shared among the factors
of production doesn’t tell us how it is shared among
individuals. And the distribution of income among
individuals is extremely unequal. You know of some
people who earn very large incomes: Dwayne “The
Rock” Johnson (Hercules) earned $46 million in
2013; and Canadian Shea Weber of the Nashville
Predators earns $14 million a year.

You know of even more people who earn very
small incomes. Servers at Tim Hortons average $9
an hour; checkout clerks, cleaners, and textile and
leather workers all earn less than $10 an hour.

You probably know about other persistent differ-
ences in incomes. Men, on average, earn more than
women; whites earn more than minorities; university
graduates earn more than high school graduates.

We can get a good sense of who consumes the
goods and services produced by looking at the per-
centages of total income earned by different groups
of people. The 20 percent of people with the lowest
incomes earn about 5 percent of total income, while
the richest 20 percent earn close to 50 percent of
total income. So on average, people in the richest
20 percent earn more than 10 times the incomes of
those in the poorest 20 percent. There is even huge
inequality within the richest 20 percent, and the top
1 percent earns almost 15 percent of total income.

Why is the distribution of income so unequal?

Economics provides some answers to all these
questions about what, how, and for whom goods and
services are produced and much of the rest of this
book will help you to understand those answers.

We're now going to look at the second big ques-
tion of economics: Do choices made in the pursuit of
self-interest also promote the social interest?



Do Choices Made in the Pursuit of Self-
Interest also Promote the Social Interest?

Every day, you and 35.4 million other Canadians,
along with 7.2 billion people in the rest of the world,
make economic choices that result in what, how, and
for whom goods and services are produced. These
choices are made by people who are pursuing their
self-interest.

Self-Interest You make a choice in your self-interest
if you think that choice is the best one available for
you. All the choices that people make about how to
use their time and other resources are made in the
pursuit of self-interest. When you allocate your time
or your budget, you do what makes the most sense
to you. You might think about how your choices
affect other people and take into account how you
feel about that, but it is how you feel that influences
your choice. You order a home-delivery pizza because
you're hungry, not because the delivery person needs
a job. And when the pizza delivery person shows up
at your door, he’s not doing you a favour. He’s pursu-
ing Ais self-interest and hoping for a tip and another
call next week.

The big question is: Is it possible that all the
choices that each one of us makes in the pursuit of
self-interest could end up achieving an outcome that
is best for everyone?

Social Interest An outcome is in the social interest if it
is best for society as a whole. It is easy to see how you
decide what is in your self-interest. But how do we
decide if something is in the social interest? To help
you answer this question, imagine a scene like that in
Economics in the News on the next page.

Ted, an entrepreneur, creates a new business.

He hires a thousand workers and pays them $20

an hour, $1 an hour more than they earned in their
old jobs. Ted’s business is extremely profitable

and his own earnings increase by $1 million

per week.

You can see that Ted’s decision to create the busi-
ness is in his self-interest—he gains $1 million a
week. You can also see that for Ted’s employees, their
decisions to work for Ted are in their self-interest—
they gain $1 an hour (say $40 a week). And the deci-
sions of Ted’s customers must be in their self-interest,
otherwise they wouldn’t buy from him. But is this
outcome in the social interest?

The economist’s answer is “Yes.” It is in the social
interest because it makes everyone better off. There
are no losers.
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Efficiency and the Social Interest Economists use the
everyday word “efficient” to describe a situation that
can’t be improved upon. Resource use is efficient if it
is not possible to make someone better off without
making someone else worse off. If it 75 possible to
make someone better off without making anyone
worse off, society can be made better off and the situ-
ation is not efficient.

In the Ted story everyone is better off, so it
improves efficiency and the outcome is in the social
interest. But notice that it would also have been effi-
cient if the workers and customers had gained noth-
ing and Ted had gained even more than $1 million
a week. But would that efficient outcome be in the
social interest?

Many people have trouble seeing the outcome in
which Ted is the only winner as being in the social
interest. They say that the social interest requires Ted
to share some of his gain either with his workers in
higher wages or with his customers in lower prices, or

with both groups.

Fair Shares and the Social Interest The idea that the
social interest requires “fair shares” is a deeply held
one. Think about what you regard as a fair share. To
help you, imagine the following game.

I put $100 on the table and tell someone you don’t
know and who doesnt know you to propose a share of
the money between the two of you. If you accept the
proposed share, you each get the agreed upon shares.
If you don’t accept the proposed share, you both get
nothing.

It would be efficient—ryou would both be better
off—if the proposer offered to take $99 and leave
you with $1 and you accepted that offer.

But would you accept the $1? If you are like most
people, the idea that the other person gets 99 times as
much as you is just too much to stomach. “No way,”
you say and the $100 disappears. That outcome is
inefficient. You have both given up something.

When the game I've just described is played in a
classroom experiment, about half of the players reject
offers of below $30.

So fair shares matter. But what is fzir? There isn't
a crisp definition of fairness to match that of effi-
ciency. Reasonable people have a variety of views
about it. Almost everyone agrees that too much
inequality is unfair. But how much is too much? And
inequality of what: income, wealth, or the oppor-
tunity to work, earn an income, and accumulate
wealth?

You will examine efficiency again in Chapter 2 and
efficiency and fairness in Chapter 5.



6 CHAPTER 1 What Is Economics?

Questions about the social interest are hard ones
to answer and they generate discussion, debate, and
disagreement. Four issues in today’s world put some
flesh on these questions. The issues are:

= Globalization

= Information-age monopolies
= Climate change

= Economic instability

Globalization The term globalization means the
expansion of international trade, borrowing and lend-
ing, and investment.
When Nike produces sports shoes, people
in Malaysia get work; and when China Airlines
buys new regional jets, Canadians who work at
Bombardier build them. While globalization brings
expanded production and job opportunities for some
workers, it destroys many Canadian jobs. Workers
across the manufacturing industries must learn new
skills or take service jobs, which are often lower-paid,
or retire earlier than previously planned.
Globalization is in the self-interest of those con-
sumers who buy low-cost goods and services produced

€ ECONOMICS IN THE NEWS

The Invisible Hand

From Brewer to Bio-Tech Entrepreneur

Kiran Mazumdar-Shaw trained to become a master
brewer and learned about enzymes, the stuff from
which bio-pharmaceuticals are made. Discovering it was
impossible for a woman in India to become a master
brewer, the 25-year-old Kiran decided to create a bio-
pharmaceutical business.

Kiran’s firm, Biocom, employed uneducated workers
who loved their jobs and the living conditions made
possible by their high wages. But when a labour union
entered the scene and unionized the workers, a furious
Kiran fired the workers, automated their jobs, and hired
a smaller number of educated workers. Biocom contin-
ued to grow and today, Kiran’s wealth exceeds $1 billion.

Kiran has become wealthy by developing and pro-
ducing bio-pharmaceuticals that improve people’s lives.
But Kiran is sharing her wealth in creative ways. She has
opened a cancer treatment centre to help thousands of
patients who are too poor to pay and created a health
insurance scheme.

Source: Ariel Levy, “Drug Test,”
The New Yorker, January 2, 2012.

in other countries; and it is in the self-interest of the
multinational firms that produce in low-cost regions
and sell in high-price regions. But is globalization in
the self-interest of the low-wage worker in Malaysia

who sews your new running shoes and the displaced
shoemaker in Toronto? Is it in the social interest?

THE QUESTIONS

® Whose decisions in the story were taken in self-
interest?

® Whose decisions turned out to be in the social interest?
= Did any of the decisions harm the social interest?

THE ANSWERS

m  All the decisions—Kiran’s, the workers’, the union’s,
and the firm’s customers'—are taken in the pursuit of
self-interest.

m Kiran’s decisions serve the social interest: She creates
jobs that benefit her workers and products that
benefit her customers. And her charitable work brings
yet further social benefits.

® The labour union’s decision might have harmed the
social interest because it destroyed the jobs of unedu-
cated workers.

KIRAN MAZUMDAR-SHAW,
FOUNDER AND CEO OF
Biocom

MyEconLab More Economics in the News



Information-Age Monopolies The technological
change of the past forty years has been called the
Information Revolution. Bill Gates, a co-founder of
Microsoft, held a privileged position in this revolu-
tion. For many years, Windows was the only available
operating system for the PC. The PC and Mac com-
peted, but the PC had a huge market share.

An absence of competition gave Microsoft the
power to sell Windows at prices far above the cost of
production. With lower prices, many more people
would have been able to afford and buy a computer.

The information revolution has clearly served your
self-interest: It has provided your cellphone, laptop,
loads of handy applications, and the Internet. It has
also served the self-interest of Bill Gates who has seen
his wealth soar.

But did the information revolution best serve the
social interest? Did Microsoft produce the best possi-
ble Windows operating system and sell it at a price
that was in the social interest? Or was the quality too
low and the price too high?

Climate Change Burning fossil fuels to generate
electricity and to power airplanes, automobiles, and
trucks pours a staggering 28 billion tonnes—4 tonnes
per person—of carbon dioxide into the atmosphere
each year. These carbon emissions, two-thirds of
which come from the United States, China, the
European Union, Russia, and India, bring global
warming and climate change.

Every day, when you make self-interested choices
to use electricity and gasoline, you leave your carbon
footprint. You can lessen this footprint by walking,
riding a bike, taking a cold shower, or planting a tree.

But can each one of us be relied upon to make
decisions that affect the Earth’s carbon-dioxide
concentration in the social interest? Must govern-
ments change the incentives we face so that our self-
interested choices are also in the social interest? How
can governments change incentives? How can we
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encourage the use of wind and solar power to replace
the burning of fossil fuels that brings climate change?

Economic Instability In 2008, U.S. banks were in
trouble. They had made loans that borrowers couldn’t
repay and they were holding securities the values of
which had crashed.

Banks’ choices to take deposits and make loans are
made in self-interest, but does this lending and bor-
rowing serve the social interest? Do banks lend too
much in the pursuit of profit?

When U.S. banks got into trouble in 2008, the
U.S. Federal Reserve (the Fed) bailed them out with
big loans backed by taxpayer dollars. Did the Fed’s
bailout of troubled banks serve the social interest?
Or might the Fed’s rescue action encourage banks to
repeat their dangerous lending in the future?

We've looked at four topics and asked many ques-
tions that illustrate the potential conflict between the
pursuit of self-interest and the social interest. We've
asked questions but not answered them because we've
not yet explained the economic principles needed to
do so. We answer these questions in future chapters.

1 Describe the broad facts about what, how, and
for whom goods and services are produced.

2 Use headlines from the recent news to illustrate
the potential for conflict between self-interest
and the social interest.

Work these questions in Study Plan 1.2 and get instant
feedback. Do a Key Terms Quiz. MyEconLab
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& AT ISSUE

The Protest Against Market Capitalism

Market capitalism is an economic system in which individuals own land and capital and are free to buy and sell
land, capital, and goods and services in markets. Markets for goods and services, along with markets for land
and capital, coordinate billions of self-interested choices, which determine what, how, and for whom goods
and services are produced. A few people earn enormous incomes, many times the average income. There is no
supreme planner guiding the use of scarce resources and the outcome is unintended and unforeseeable.
Centrally planned socialism is an economic system in which the government owns all the land and capital,
directs workers to jobs, and decides what, how, and for whom to produce. The Soviet Union, several Eastern
European countries, and China have used this system in the past but have now abandoned it. Only Cuba and
North Korea use this system today. A few bureaucrats in positions of great power receive huge incomes, many

times that of an average person.

Our economy today is a mixed economy, which is market capitalism with government regulation.

The protest against market capitalism takes many
forms. Historically, Karl Marx and other communist
and socialist thinkers wanted to replace it with social-
ism and central planning. Today, thousands of people
who feel let down by the economic system want less
market capitalism and more government regulation.
The Occupy Wall Street movement, with its focus on
the large incomes of the top 1 percent, is a visible
example of today’s protest. Protesters say:

® Big corporations (especially big banks) have too
much power and influence on governments.

® Democratically elected governments can do a
better job of allocating resources and distributing
income than uncoordinated markets.

B More regulation in the social interest is needed—
to serve “human need, not corporate greed.”

® In a market, for every winner, there is a loser.

m Big corporations are the winners. Workers and
unemployed people are the losers.

The Economist’s Response

Economists agree that market capitalism isn’t perfect.
Buct they argue that it is the best system available and
while some government intervention and regulation
can help, government attempts to serve the social
interest often end up harming it.

Adam Smith (see p. 53), who gave the first system-
atic account of how market capitalism works, says:

® The self-interest of big corporations is maximum
profit.

® But an inwvisible hand leads production decisions
made in pursuit of self-interest to unintentionally
promote the social interest.

® Politicians are ill-equipped to regulate corpora-
tions or to intervene in markets, and those who
think they can improve on the market outcome
are most likely wrong.

® In a market, buyers get what they want for less
than they would be willing to pay and sellers earn
a profit. Both buyers and sellers gain. A market
transaction is a “win-win” event.

“It is not from the benevo-
lence of the butcher, the
brewer, or the baker that
we expect our dinner, but
from their regard to their
own interest.”

The Wealth of Nations,

1776

-+
e

Adam Smith




® The Economic Way
of Thinking

The questions that economics tries to answer tell us
about the scope of economics, but they don't tell us
how economists #ink and go about seeking answers
to these questions. You're now going to see how econ-
omists go about their work.

We're going to look at six key ideas that define the
economic way of thinking. These ideas are:

= A choice is a tradeoff.

» People make rational choices by comparing benefits
and costs.

m Benefir is what you gain from something.

m  Cost is what you must give up to get something.

® Most choices are “how-much” choices made at the
margin.

» Choices respond to incentives.

A Choice Is a Tradeoff

Because we face scarcity, we must make choices. And
when we make a choice, we select from the available
alternatives. For example, you can spend Saturday
night studying for your next test or having fun with
your friends, but you can’t do both of these activities
at the same time. You must choose how much time
to devote to each. Whatever choice you make, you
could have chosen something else.

You can think about your choices as tradeoffs. A
tradeoff is an exchange—giving up one thing to get
something else. When you choose how to spend your
Saturday night, you face a tradeoff between studying
and hanging out with your friends.

Making a Rational Choice

Economists view the choices that people make as
rational. A rational choice is one that compares costs
and benefits and achieves the greatest benefit over
cost for the person making the choice.

Only the wants of the person making a choice are
relevant to determine its rationality. For example,
you might like your coffee black and strong but your
friend prefers his milky and sweet. So it is rational for
you to choose espresso and for your friend to choose
cappuccino.

The idea of rational choice provides an answer to
the first question: Whar goods and services will be
produced and in what quantities? The answer is those
that people rationally choose to buy!
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But how do people choose rationally? Why
do more people choose an iPhone rather than a
BlackBerry? Why don’t CN and CPR build high-
speed tracks so that VIA Rail can run Bombardier
super-fast trains like those used in Europe? The
answers turn on comparing benefits and costs.

Benefit: What You Gain

The benefit of something is the gain or pleasure that
it brings and is determined by preferences—by what
a person likes and dislikes and the intensity of those
feelings. If you get a huge kick out of “Leagues of
Legends,” that video game brings you a large benefit.
And if you have little interest in listening to Yo-Yo
Ma playing a Vivaldi cello concerto, that activity
brings you a small benefit.

Some benefits are large and easy to identify, such
as the benefit that you get from being in school. A
big piece of that benefit is the goods and services
that you will be able to enjoy with the boost to your
earning power when you graduate. Some benefits
are small, such as the benefit you get from a slice of
pizza.

Economists measure benefit as the most that a
person is willing to give up to get something. You
are willing to give up a lot to be in school. But you
would give up only an iTunes download for a slice of
pizza.

Cost: What You Must Give Up

The opportunity cost of something is the highest-
valued alternative that must be given up to get it.

To make the idea of opportunity cost concrete,
think about your opportunity cost of being in school.
It has two components: the things you can't afford to
buy and the things you can’t do with your time.

Start with the things you can’t afford to buy.
You've spent all your income on tuition, residence
fees, books, and a laptop. If you weren't in school,
you would have spent this money on tickets to ball
games and movies and all the other things that you
enjoy. But that’s only the start of your opportunity
cost.

You've also given up the opportunity to get a job
and earn an income. Suppose that the best job you
could get if you werent in school is working at CIBC
as a teller earning $25,000 a year. Another part of
your opportunity cost of being in school is all the
things that you could buy with the extra $25,000 you
would have.
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As you well know, being a student eats up many
hours in class time, doing homework assignments,
preparing for tests, and so on. To do all these school
activities, you must give up many hours of what would
otherwise be leisure time spent with your friends.

So the opportunity cost of being in school is all
the good things that you can't afford and don’t have
the spare time to enjoy. You might want to put a dol-
lar value on that cost or you might just list all the
items that make up the opportunity cost.

The examples of opportunity cost that we've just
considered are all-or-nothing costs—you're either
in school or not in school. Most situations are not
like this one. They involve choosing how much of an
activity to do.

How Much? Choosing at the Margin

You can allocate the next hour between studying and
chatting online with your friends, but the choice

is not all or nothing. You must decide how many
minutes to allocate to each activity. To make this
decision, you compare the benefit of a little bit more
study time with its cost—you make your choice at
the margin.

The benefit that arises from an increase in an
activity is called marginal benefit. For example, your
marginal benefit from one more night of study before
a test is the boost it gives to your grade. Your mar-
ginal benefit doesn’t include the grade you're already
achieving without that extra night of work.

The opportunity cost of an increase in an activity
is called marginal cost. For you, the marginal cost of
studying one more night is the cost of not spending
that night on your favourite leisure activity.

To make your decisions, you compare marginal
benefit and marginal cost. If the marginal benefit
from an extra night of study exceeds its marginal
cost, you study the extra night. If the marginal cost
exceeds the marginal benefit, you don’t study the
extra night.

Choices Respond to Incentives

Economists take human nature as given and view
people as acting in their self-interest. All people—
you, other consumers, producers, politicians, and
public servants—pursue their self-interest.

Self-interested actions are not necessarily se/fzsh
actions. You might decide to use your resources in
ways that bring pleasure to others as well as to your-
self. But a self-interested act gets the most benefit for
you based on your view about benefit.

The central idea of economics is that we can pre-
dict the self-interested choices that people make by
looking at the incentives they face. People undertake
those activities for which marginal benefit exceeds
marginal cost; and they reject options for which mar-
ginal cost exceeds marginal benefit.

For example, your economics instructor gives
you a problem set and tells you these problems will
be on the next test. Your marginal benefit from
working these problems is large, so you diligently
work them. In contrast, your math instructor gives
you a problem set on a topic that she says will never
be on a test. You get little marginal benefit from
working these problems, so you decide to skip most
of them.

Economists see incentives as the key to reconcil-
ing self-interest and social interest. When our choices
are not in the social interest, it is because of the
incentives we face. One of the challenges for econo-
mists is to figure out the incentives that result in self-
interested choices being in the social interest.

Economists emphasize the crucial role that
institutions play in influencing the incentives that
people face as they pursue their self-interest. Laws
that protect private property and markets that
enable voluntary exchange are the fundamental
institutions. You will learn as you progress with
your study of economics that where these institu-
tions exist, self-interest can indeed promote the
social interest.

1 Explain the idea of a tradeoff and think of three
tradeoffs that you have made today.

2 Explain what economists mean by rational
choice and think of three choices that you've
made today that are rational.

3 Explain why opportunity cost is the best for-
gone alternative and provide examples of some
opportunity costs that you have faced today.

4 Explain what it means to choose at the margin
and illustrate with three choices at the margin
that you have made today.

5 Explain why choices respond to incentives and
think of three incentives to which you have
responded today.

Work these questions in Study Plan 1.3 and get instant
feedback. Do a Key Terms Quiz. MyEconLab



® Economics as Social Science
and Policy Tool

Economics is both a social science and a toolkit for
advising on policy decisions.

Economist as Social Scientist

As social scientists, economists seek to discover how
the economic world works. In pursuit of this goal,
like all scientists, economists distinguish between
positive and normative statements.

Positive Statements A positive statement is about
what zs. It says what is currently believed about the
way the world operates. A positive statement might
be right or wrong, but we can test it by checking it
against the facts. “Our planet is warming because of
the amount of coal that we're burning” is a positive
statement. We can test whether it is right or wrong.

A central task of economists is to test positive
statements about how the economic world works and
to weed out those that are wrong. Economics first got
off the ground in the late 1700s, so it is a young sci-
ence compared with, for example, physics, and much
remains to be discovered.

Normative Statements A normative statement is
about what ought to be. It depends on values and can-
not be tested. Policy goals are normative statements.
For example, “We ought to cut our use of coal by

50 percent” is a normative policy statement. You
may agree or disagree with it, but you can't test it. It
doesn’t assert a fact that can be checked.

Unscrambling Cause and Effect Economists are
particularly interested in positive statements about
cause and effect. Are computers getting cheaper
because people are buying them in greater quanti-
ties? Or are people buying computers in greater
quantities because they are getting cheaper? Or is
some third factor causing both the price of a com-
puter to fall and the quantity of computers bought
to increase?

To answer such questions, economists create and
test economic models. An economic model is a descrip-
tion of some aspect of the economic world that
includes only those features that are needed for the
purpose at hand. For example, an economic model
of a cellphone network might include features such
as the prices of calls, the number of cellphone users,
and the volume of calls. But the model would ignore
cellphone colours and ringtones.

Economics as Social Science and Policy Tool 11

A model is tested by comparing its predictions
with the facts. But testing an economic model is
difficult because we observe the outcomes of the
simultaneous change of many factors. To cope
with this problem, economists look for natural
experiments (situations in the ordinary course of
economic life in which the one factor of interest is
different and other things are equal or similar); con-
duct statistical investigations to find correlations;
and perform economic experiments by putting
people in decision-making situations and varying
the influence of one factor at a time to discover how
they respond.

Economist as Policy Adviser

Economics is useful. It is a toolkit for advising gov-
ernments and businesses and for making personal
decisions. Some of the most famous economists work
partly as policy advisers.

Many leading Canadian economists have advised
governments and other organizations on a wide
range of economic policy issues. Among them are
David Laidler of the University of Western Ontario,
Christopher Ragan of McGill University, and Angela
Reddish of the University of British Columbia, all of
whom have spent time advising the Bank of Canada
and the Department of Finance.

All the policy questions on which economists
provide advice involve a blend of the positive and the
normative. Economics can’t help with the normative
part—the policy goal. But it can help to clarify the
goal. And for a given goal, economics provides the
tools for evaluating alternative solutions—comparing
marginal benefits and marginal costs and finding
the solution that makes the best use of the available
resources.

1 Distinguish between a positive statement and a
normative statement and provide examples.

2 What is a model? Can you think of a model
that you might use in your everyday life?

3 How do economists try to disentangle cause
and effect?

4 How is economics used as a policy tool?

Work these questions in Study Plan 1.4 and get instant
feedback. Do a Key Terms Quiz. MyEconLab
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€) ECONOMICS IN THE NEWS

The Internet for Everyone
Mark Zuckerberg’s Big Idea: The “Next 5 Billion”

Facebook founder Mark Zuckerberg wants to make it so
that anyone, anywhere, can get online. To achieve this
goal, he has created internet.org, “a global partnership
between technology leaders, nonprofits, local communi-
ties, and experts who are working together to bring the
Internet to the two-thirds of the world’s population that
don’t have it.”

Sources: CNN Money, August 21, 2013, and internet.org

THE DATA

® The figure shows that almost 80 percent of Americans
and Canadians have Internet access compared to only
16 percent of Africans and 28 percent of Asians.

Oceania/Australia _

Latin America/Caribbean _
Middle East [
Africa -

e e o o o o o o o
0O 10 20 30 40 50 60 70 80

Internet use
(percentage of population with access)

Internet Access by Region

m Of the 5 billion people who Mark Zuckerberg wants
to have Internet access, 1 billion live in Africa and 2.8
billion live in Asia.

m To figure out what it would take for everyone to have
Internet access, we must make an assumption about
how many people share resources.

m If four people shared, it would cost about $285 billion
for computers and $115 billion a year for Internet
access for everyone to get online.

® Satisfying Mark Zuckerberg’s want would cost the
equivalent of 400 years of Facebook’s 2012 profit, or
1,600 Boeing 787 Dreamliners, or 90 aircraft carriers,
or 87 billion Big Macs.

THE QUESTIONS

® What is the fundamental economic problem and
how does this news clip illustrate it?

®  What are some of the things that might be forgone
for more people to get online?

= Why don't more people make the tradeoffs needed
to get online?

®  Why might it be in Mark Zuckerberg’s self-interest
to get everyone online?

® Why might it not be in the social interest for every-
one to get online?

In Africa, 4 in 5 people lack Internet access.

THE ANSWERS

® The fundamental economic problem is scarcity—
the fact that wants exceed the resources available
to satisfy them. The news clip illustrates scarcity
because Mark Zuckerberg’s want for everyone to get
online exceeds the resources available to satisfy it.

® Some of the scarce resources that are used to pro-
duce airplanes, war ships, and Big Macs could be
reallocated and used to produce more computers
and Internet service.

® People don’t make the tradeoffs needed to get online
because for them the marginal cost of doing so
would exceed the marginal benefit.

= It might be in Mark Zuckerberg’s self-interest to
get everyone online because that would increase the
number of Facebook users and increase the firm’s
advertising revenues.

= It would not be in the social interest to get everyone
online if the marginal cost of an Internet connection
exceeded its marginal benefit.

MyEconLab More Economics in the News



Key Points

Definition of Economics (p. 2)

®  All economic questions arise from scarcity—f{rom
the fact that wants exceed the resources available
to satisfy them.

®m Economics is the social science that studies the
choices that people make as they cope with
scarcity.

® The subject divides into microeconomics and
macroeconomics.

Working Problem 1 will give you a better understanding
of the definition of economics.

Two Big Economic Questions (pp. 3-8)

= Two big questions summarize the scope of
economics:

1. How do choices end up determining what,
how, and for whom goods and services
are produced?

2. When do choices made in the pursuit of se/f
interest also promote the social interest?

Working Problems 2 and 3 will give you a better under-
standing of the two big questions of economics.

Summary 13

The Economic Way of Thinking (pp. 9-10)

= Every choice is a tradeoff—exchanging more of
something for less of something else.

m People make rational choices by comparing benefit
and cost.

»  Cost—opportunity cost—is what you must give up
to get something.

= Most choices are “how much” choices made at the
margin by comparing marginal benefit and mar-
ginal cost.

® Choices respond to incentives.

Working Problems 4 and 5 will give you a better under-
standing of the economic way of thinking.

Economics as Social Science and Policy Tool (. 11)

® Economists distinguish between positive state-
ments—what is—and normative statements—
what ought to be.

= To explain the economic world, economists create
and test economic models.

= Economics is a toolkit used to provide advice on
government, business, and personal economic
decisions.

Working Problem 6 will give you a better understanding
of economics as social science and policy tool.

Key Terms
Benefit, 9 Interest, 4 Profit, 4
Capital, 4 Labour, 3 Rational choice, 9
Economic model, 11 Land, 3 Rent, 4
Economics, 2 Macroeconomics, 2 Scarcity, 2

Efficient, 5
Entrepreneurship, 4

Margin, 10
Marginal benefit, 10
Marginal cost, 10

Self-interest, 5
Social interest, 5
Tradeoff, 9
Wages, 4

Factors of production, 3
Goods and services, 3
Human capital, 3
Incentive, 2

Microeconomics, 2
Opportunity cost, 9
Preferences, 9
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MyEconLab

Definition of Economics (Study Plan 1.1)

1. Apple Inc. decides to make iTunes freely avail-
able in unlimited quantities.
a. Does Apple’s decision change the incentives
that people face?

b. Is Apple’s decision an example of a microeco-
nomic or a macroeconomic issue?
Two Big Economic Questions (Study Plan 1.2)

2. Which of the following pairs does not match?
a. Labour and wages

b. Land and rent
c. Entrepreneurship and profit
d. Capital and profit

3. Explain how the following news headlines con-
cern self-interest and the social interest.
a. Starbucks Expands in China
b. McDonald’s Moves into Gourmet Coffee

c. Food Must Be Labelled with Nutrition Data

The Economic Way of Thinking (Study Plan 1.3)

4. The night before an economics test, you decide
to go to the movies instead of staying home and
working your MyEconLab Study Plan. You get

MyEconLab

Definition of Economics
7. Rapper Offers Free Tickets for Concert

Eminem will hit the road with Rihanna offering
an awesome deal—buy one and get one free!

Source: Mstars News, February 24, 2014

When Eminem gave away tickets, what was free
and what was scarce? Explain your answer.

Two Big Economic Questions

8. How does the creation of a successful movie
influence what, how, and for whom goods and
services are produced?

9. How does a successful movie illustrate self-inter-
ested choices that are also in the social interest?

The Economic Way of Thinking

10. When Costco opened a gas bar just off Highway
401, the neighbourhood was swamped with cars

You can work Problems 1 to 6 in MyEconLab Chapter 1 Study Plan and get instant feedback.

50 percent on your test compared with the
70 percent that you normally score.
a. Did you face a tradeoff?

b. What was the opportunity cost of your
evening at the movies?

5. Cost of Sochi Winter Olympics

The Russian government spent $6.7 billion on
Olympic facilities and $16.7 billion upgrading
Sochi area infrastructure. Sponsors spent $27.6
billion on hotels and facilities hoping to turn
Sochi into a year-round tourist magnet.

Source: The Washington Post, February 11, 2014
Was the opportunity cost of the Sochi Olympics
$6.7, $23.4, or $51 billion? Explain your answer.

Economics as Social Science and Policy Tool
(Study Plan 1.4)
6. Which of the following statements is positive,
which is normative, and which can be tested?
a. Canada should cut its imports.
b. China is Canada’s largest trading partner.

c. The federal government should increase the
production of biofuels.

You can work these problems in MyEconLab if assigned by your instructor.

as drivers lined up to get the discount of 10 cents

a litre.

a. What is the opportunity cost of a litre of gas?
Explain.

b. To control the crowd, Costco hires traffic
police. What is the tradeoff that Costco faces?

11. What might be an incentive for you to take a
class in summer school? List some of the benefits
and costs involved in your decision. Would your
choice be rational?

Economics as Social Science and Policy Tool

12. Look at today’s National Post. What is the lead-
ing economic news story? With which of the big
economic questions does it deal and what trad-
coffs does it discuss or imply?

13. Provide two microeconomic statements and two
macroeconomic statements. Classify your state-
ments as positive or normative. Explain why.



APPENDIX

Graphs in Economics

After studying this appendix,
you will be able to:

¢ Make and interpret a scatter diagram

# Identify linear and nonlinear relationships
and relationships that have a maximum and a
minimum

@ Define and calculate the slope of a line

¢ Graph relationships among more than two
variables

® Graphing Data

A graph represents a quantity as a distance on a line.
In Fig. A1.1, a distance on the horizontal line rep-
resents temperature, measured in degrees Celsius.

A movement from left to right shows an increase

in temperature. The point 0 represents zero degrees
Celsius. To the right of 0, the temperature is posi-
tive. To the left of 0, the temperature is negative (as
indicated by the minus sign). A distance on the ver-
tical line represents height, measured in thousands
of metres. The point 0 represents sea level. Points
above 0 represent metres above sea level. Points below
0 represent metres below sea level (indicated by a
minus sign).

In Fig. Al.1, the two scale lines are perpendicular
to each other and are called axes. The vertical line is
the y-axis, and the horizontal line is the x-axis. Each
axis has a zero point, which is shared by the two axes
and called the origin.

To make a two-variable graph, we need two pieces
of information: the value of the variable x and the
value of the variable y. For example, off the coast of
British Columbia, the temperature is 10 degrees—the
value of x. A fishing boat is located at 0 metres above
sea level—the value of y. These two bits of informa-
tion appear as point A in Fig. A1.1. A climber at
the top of Mount McKinley on a cold day is 6,194
metres above sea level in a zero-degree gale. These
two pieces of information appear as point B. On a
warmer day, a climber might be at the peak of
Mt. McKinley when the temperature is 10 degrees,
at point C.

We can draw two lines, called coordinates, from
point C. One, called the x-coordinate, runs from Cto
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FIGURE A1.1 Making a Graph
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Graphs have axes that measure quantities as distances.
Here, the horizontal axis (x-axis) measures temperature,
and the vertical axis (y-axis) measures height. Point A
represents a fishing boat at sea level (0 on the y-axis) on
a day when the temperature is 10°C. Point B represents a
climber at the top of M. McKinley, 6,194 metres above
sea level at a temperature of O°F. Point C represents a
climber at the top of Mt. McKinley, 6,194 metres above
sea level at a femperature of 10°C.

MyEconLab Animation

the vertical axis. This line is called “the x-coordinate”
because its length is the same as the value marked off
on the x-axis. The other, called the y-coordinate, runs
from C to the horizontal axis. This line is called “the
y-coordinate” because its length is the same as the
value marked off on the y-axis.

We describe a point on a graph by the values of
its x-coordinate and its y-coordinate. For example, at
point C, x is 10 degrees and y is 6,194 metres.

A graph like that in Fig. A1.1 can be made using
any quantitative data on two variables. The graph
can show just a few points, like Fig. A1.1, or many
points. Before we look at graphs with many points,
let’s reinforce what you've just learned by looking at
two graphs made with economic data.

Economists measure variables that describe what,
how, and for whom goods and services are produced.
These variables are quantities produced and prices.
Figure A1.2 shows two examples of economic graphs.
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FIGURE A1.2 Two Graphs of Economic Data
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Figure A1.2(a) is a graph about movie tickets in
2013. The x-axis measures the quantity of movie tick-
ets sold and the y-axis measures the average price of
a ticket. Point A tells us what the quantity and price
were. You can “read” this graph as telling you that in
2013, 1.3 billion movie tickets were sold at an aver-
age ticket price of $8.16.

Figure A1.2(b) is a graph about movie-going and
DVD buying. The x-axis measures the quantity of
movie tickets sold in 2013 and the y-axis measures
the quantity of DVDs sold in the same year. Point
B tells us what these quantities were. You can “read”
this graph as telling you that in 2013, 1.3 billion
movie tickets and 112 million DVDs were sold.

The three graphs that you've just seen tell you
how to make a graph and how to read a data point
on a graph, but they dont improve on the raw data.
Graphs become interesting and revealing when they
contain a number of data points because then you
can visualize the data.

Economists create graphs based on the principles
in Figs. Al.1 and A1.2 to reveal, describe, and visual-
ize the relationships among variables. We're now
going to look at some examples. These graphs are
called scatter diagrams.

Scatter Diagrams

A scatter diagram is a graph that plots the value of
one variable against the value of another variable for
a number of different values of each variable. Such a
graph reveals whether a relationship exists between
two variables and describes their relationship.

MyEconLab Animation

The table in Fig. A1.3 shows some data on two
variables: the number of tickets sold at the box office
and the number of DVDs sold for nine of the most
popular movies in 2013.

What is the relationship between these two vari-
ables? Does a big box office success generate a large
volume of DVD sales? Or does a box office success
mean that fewer DVDs are sold?

We can answer these questions by making a scat-
ter diagram. We do so by graphing the data in the
table. In the graph in Fig. A1.3, each point shows the
number of box office tickets sold (the x variable) and
the number of DVDs sold (the y variable) of one of
the movies. There are nine movies, so there are nine
points “scattered” within the graph.

The point labelled A tells us that Monsters
University sold 33 million tickets at the box office
and 2.3 million DVDs. The points in the graph don’t
form a distinct pattern. They suggest that large box
office sales do not directly bring large DVD sales. If
you want to predict a movie’s DVD sales in a given
year with any confidence, you need to know more
than the number of tickets sold at the box office in
that year.

Figure A1.4 shows two scatter diagrams of eco-
nomic variables. Part (a) shows the relationship
between income and expenditure, on average, from
2003 to 2013. Each point represents income and
expenditure in a given year. For example, point A
shows that in 2006, income was $35,000 and expen-
diture was $25,000. This graph shows that as income
increases, so does expenditure, and the relationship is
a close one.



FIGURE A1.3 A Scatter Diagram

Tickets ~ DVDs
Movie (millions)

Iron Man 3 50 1.1
The Hunger Games: 49 1.3
Catching Fire
Despicable Me 2 45 1.8
Man of Steel 36 1.2
Frozen 34 0
Monsters University 33 2.3
Gravity 31 0
Fast and Furious 6 29 0
Oz the Great and 29 1.4
Powerful

Figure A1.4(b) shows a scatter diagram of inflation
and unemployment in Canada from 2003 to 2013.
Here, the points show no relationship between the two
variables. For example, when unemployment was high,
the inflation rate was high in 2003 and low in 2013.

DVD:s sold (millions)
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The table lists the number of
tickets sold at the box office
and the number of DVDs sold
for nine popular movies.

The scatter diagram
reveals the relationship
between these two variables.
Each point shows the values
of the variables for a specific
movie. For example, point A
shows the point for Monsters
University, which sold 33
million tickets at the box
office and 2.3 million DVDs.

The pattern formed by
the points shows no tendency
for large box office sales to

304
23 ....................... .A
20 :
[ ]
[ ]
[ ]
10F
7/ 1 = = - =I 1 1
0 25 33 35 45

Box office tickets sold (millions)

FIGURE A1.4 Two Economic Scatter Diagrams
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(b) Unemployment and inflation

55  bring greater DVD sales. You
cannot predict how many
DVDs of a movie will sell in
a given year just by knowing
its box office sales in that
year.

MyEconLab Animation

You can see that a scatter diagram conveys a wealth
of information, and it does so in much less space
than we have used to describe only some of its fea-
tures. But you do have to “read” the graph to obtain
all this information.

The scatter diagram in part (a) shows
the relationship between income and
expenditure from 2003 to 2013. Point
A shows that in 2006, income was
$35,000 on the x-axis and expendi-
ture was $25,000 on the y-axis. This
graph shows that as income rises, so
does expenditure, and the relationship
is a close one.

The scatter diagram in part (b)
shows a weak relationship between
unemployment and inflation in Canada
during most of the years.

MyEconLab Animation
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Breaks in the Axes The graph in Fig. A1.4(a) has
breaks in its axes, as shown by the small gaps. The
breaks indicate that there are jumps from the origin,
0, to the first values recorded.

The breaks are used because the lowest value of
income is $30,000 and the lowest value of expendi-
ture exceeds $22,000. If we made this graph with no
breaks in its axes, there would be a lot of empty space,
the points would be crowded into the top right corner,
and it would be difficult to see whether a relationship
exists between these two variables. By breaking the
axes, we are able to bring the relationship into view.

Putting a break in one or both axes is like using a
zoom lens to bring the relationship into the centre of
the graph and magnify it so that the relationship fills
the graph.

Misleading Graphs Breaks can be used to highlight a
relationship, but they can also be used to mislead—to
make a graph that lies. The most common way of
making a graph lie is to put a break in the axis and
either to stretch or compress the scale. For example,
suppose that in Fig. A1.4(a), the y-axis that meas-
ures expenditure ran from zero to $28,000 while the
x-axis was the same as the one shown. The graph
would now create the impression that despite a huge
increase in income, expenditure had barely changed.

To avoid being misled, it is a good idea to get into
the habit of always looking closely at the values and
the labels on the axes of a graph before you start to
interpret it.

Correlation and Causation A scatter diagram that
shows a clear relationship between two variables, such
as Fig. A1.4(a), tells us that the two variables have a
high correlation. When a high correlation is present,
we can predict the value of one variable from the
value of the other variable. But correlation does not
imply causation.

Sometimes a high correlation does arise from a
causal relationship. It is likely that rising income
causes rising expenditure (Fig. Al.4a). But a high
correlation can mean that two variables have a com-
mon cause. For example, ice cream sales and pool
drownings are correlated not because one causes the
other, but because both are caused by hot weather.

You've now seen how we can use graphs in eco-
nomics to show economic data and to reveal rela-
tionships. Next, we'll learn how economists use
graphs to construct and display economic models.

® Graphs Used in
Economic Models

The graphs used in economics are not always
designed to show real-world data. Often they are used
to show general relationships among the variables in
an economic model.

An economic model is a stripped-down, simpli-
fied description of an economy or of a component
of an economy such as a business or a household.
It consists of statements about economic behaviour
that can be expressed as equations or as curves in
a graph. Economists use models to explore the
effects of different policies or other influences on
the economy in ways that are similar to the use of
model airplanes in wind tunnels and models of the
climate.

You will encounter many different kinds of graphs
in economic models, but there are some repeating
patterns. Once you've learned to recognize these
patterns, you will instantly understand the meaning
of a graph. Here, we'll look at the different types of
curves that are used in economic models, and we’ll
see some everyday examples of each type of curve.
The patterns to look for in graphs are the four cases
in which:

Variables move in the same direction.
Variables move in opposite directions.
Variables have a maximum or a minimum.

Variables are unrelated.

Let’s look at these four cases.

Variables That Move in the Same Direction

Figure A1.5 shows graphs of the relationships
between two variables that move up and down
together. A relationship between two variables that
move in the same direction is called a positive rela-
tionship or a direct relationship. A line that slopes
upward shows such a relationship.

Figure A1.5 shows three types of relationships: one
that has a straight line and two that have curved lines.
All the lines in these three graphs are called curves.
Any line on a graph—no matter whether it is straight
or curved—is called a curve.

A relationship shown by a straight line is called a
linear relationship. Figure A1.5(a) shows a linear rela-
tionship between the number of kilometres travelled
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FIGURE A1.5 Positive (Direct) Relationships
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MyEconLab Animation
in 5 hours and speed. For example, point A shows Variables That Move in Opposite Directions

that you will travel 200 kilometres in 5 hours if your
speed is 40 kilometres an hour. If you double your
speed to 80 kilometres an hour, you will travel

400 kilometres in 5 hours.

Figure A1.5(b) shows the relationship between
distance sprinted and recovery time (the time it takes
the heart rate to return to its normal resting rate).
This relationship is an upward-sloping one that starts
out quite flat but then becomes steeper as we move
along the curve away from the origin. The reason this
curve becomes steeper is that the additional recovery
time needed from sprinting an additional 100 metres
increases. It takes less than 5 minutes to recover from
sprinting 100 metres but more than 10 minutes to
recover from 200 metres.

Figure A1.5(c) shows the relationship between
the number of problems worked by a student and
the amount of study time. This relationship is an
upward-sloping one that starts out quite steep and
becomes flatter as we move along the curve away
from the origin. Study time becomes less productive
as the student spends more hours studying and
becomes more tired.

Figure A1.6 shows relationships between things that
move in opposite directions. A relationship between
variables that move in opposite directions is called a
negative relationship or an inverse relationship.

Figure A1.6(a) shows the relationship between the
hours spent playing squash and the hours spent play-
ing tennis when the total time available is 5 hours.
One extra hour spent playing tennis means one hour
less spent playing squash and vice versa. This rela-
tionship is negative and linear.

Figure A1.6(b) shows the relationship between
the cost per kilometre travelled and the length of a
journey. The longer the journey, the lower is the cost
per kilometre. But as the journey length increases,
even though the cost per kilometre decreases, the fall
in the cost per kilometre is smaller, the longer the
journey. This feature of the relationship is shown by
the fact that the curve slopes downward, starting out
steep at a short journey length and then becoming
flatter as the journey length increases. This relation-
ship arises because some of the costs are fixed, such as
auto insurance, and the fixed costs are spread over a
longer journey.
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FIGURE A1.6 Negative (Inverse) Relationships
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(a) Negative, linear relationship

Each part shows a negative (inverse) relationship between
two variables. Part (a) shows a linear negative relationship.
The total time spent playing tennis and squash is 5 hours.
As the time spent playing tennis increases, the time spent
playing squash decreases, and we move along a straight
line.

Figure A1.6(c) shows the relationship between
the amount of leisure time and the number of
problems worked by a student. Increasing leisure
time produces an increasingly large reduction in the
number of problems worked. This relationship is a
negative one that starts out with a gentle slope at a
small number of leisure hours and becomes steeper
as the number of leisure hours increases. This rela-
tionship is a different view of the idea shown in

Fig. A1.5(c).

Variables That Have a Maximum
or a Minimum

Many relationships in economic models have a maxi-
mum or a minimum. For example, firms try to make
the maximum possible profit and to produce at the
lowest possible cost. Figure A1.7 shows relationships
that have a maximum or a minimum.

Figure A1.7(a) shows the relationship between
rainfall and wheat yield. When there is no rainfall,
wheat will not grow, so the yield is zero. As the rain-
fall increases up to 10 days a month, the wheat yield
increases. With 10 rainy days each month, the wheat

(b) Negative, becoming less steep

Journey length (kilometres) Leisure time (hours)

(c) Negative, becoming steeper

Part (b) shows a negative relationship such that as the
journey length increases, the travel cost decreases as we
move along a curve that becomes less steep.

Part (c) shows a negative relationship such that as
leisure time increases, the number of problems worked
decreases as we move along a curve that becomes steeper.
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yield reaches its maximum at 2 tonnes per hectare
(point A). Rain in excess of 10 days a month starts
to lower the yield of wheat. If every day is rainy, the
wheat suffers from a lack of sunshine and the yield
decreases to zero. This relationship is one that starts
out sloping upward, reaches a maximum, and then
slopes downward.

Figure A1.7(b) shows the reverse case—a rela-
tionship that begins sloping downward, falls to a
minimum, and then slopes upward. Most economic
costs are like this relationship. An example is the
relationship between the cost per kilometre and the
speed of the car. At low speeds, the car is creeping
in a traffic snarl-up. The number of kilometres per
litre is low, so the gasoline cost per kilometre is
high. At high speeds, the car is travelling faster than
its efficient speed, using a large quantity of gaso-
line, and again the number of kilometres per litre is
low and the gasoline cost per kilometre is high. At
a speed of 100 kilometres an hour, the gasoline cost
per kilometre is at its minimum (point B). This
relationship is one that starts out sloping down-
ward, reaches a minimum, and then slopes
upward.
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FIGURE A1.7 Maximum and Minimum Points
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Variables That Are Unrelated

There are many situations in which no matter what
happens to the value of one variable, the other vari-
able remains constant. Sometimes we want to show
the independence between two variables in a graph,
and Fig. A1.8 shows two ways of achieving this.
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(b) Relationship with a minimum

Part (a) shows a relation-
ship that has a maximum
point, A. The curve slopes
upward as it rises o its
maximum point, is flat at its
maximum, and then slopes
downward.

Part (b) shows a rela-
tionship with a minimum
point, B. The curve slopes
downward as it falls to
its minimum, is flat at its
minimum, and then slopes
upward.

MyEconLab Animation

In describing the graphs in Fig. A1.5 through

ure the slope of a curve.

FIGURE A1.8 Variables That Are Unrelated
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Fig. A1.7, we have talked about curves that slope
upward or slope downward and curves that become
less steep or steeper. Let’s spend a little time discuss-
ing exactly what we mean by slope and how we meas-

This figure shows how we
can graph two variables
that are unrelated. In part
(a), a student’s grade in
economics is plotted at

75 percent on the y-axis
regardless of the price of
bananas on the x-axis. The
curve is horizontal.

In part (b), the output
of the vineyards of France
on the x-axis does not vary
with the rainfall in Ontario
on the y-axis. The curve is
vertical.
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® The Slope of a Relationship

We can measure the influence of one variable on
another by the slope of the relationship. The

slope of a relationship is the change in the value of
the variable measured on the y-axis divided by the
change in the value of the variable measured on
the x-axis. We use the Greek letter A (delta) to rep-
resent “change in.” Thus Ay means the change in
the value of the variable measured on the y-axis, and
Ax means the change in the value of the variable
measured on the x-axis. Therefore the slope of the
relationship is

Slope = A

FIGURE A1.9 The Slope of a Straight Line

(a) Positive slope

To calculate the slope of a straight line, we divide the
change in the value of the variable measured on the y-axis
(Ay) by the change in the value of the variable measured on
the x-axis (Ax) as we move along the line.

Part (a) shows the calculation of a positive slope.
When x increases from 2 to 6, Ax equals 4. That change in

If a large change in the variable measured on
the y-axis (Ay) is associated with a small change in
the variable measured on the x-axis (Ax), the slope
is large and the curve is steep. If a small change in
the variable measured on the y-axis (Ay) is associ-
ated with a large change in the variable measured
on the x-axis (Ax), the slope is small and the curve
is flat.

We can make the idea of slope clearer by doing
some calculations.

The Slope of a Straight Line

The slope of a straight line is the same regardless
of where on the line you calculate it. The slope of
a straight line is constant. Let’s calculate the slope
of the positive relationship in Fig. A1.9. In part (a),

(b) Negative slope

x brings about an increase in y from 3 to 6, so Ay equals 3.
The slope (Ay/Ax) equals 3/4.

Part (b) shows the calculation of a negative slope.
When x increases from 2 to 6, Ax equals 4. That increase
in x brings about a decrease in y from 6 to 3, so Ay equals
—3. The slope (Ay/Ax) equals —3/4.

MyEconLab Animation



when x increases from 2 to 6, y increases from 3 to 6.
The change in x is +4—that is, Ax is 4. The

change in y is +3—that is, Ay is 3. The slope of that
line is

Ay 3

Ax 4
In part (b), when x increases from 2 to 6, y
decreases from 6 to 3. The change in y is minus 3—

that is, Ay is —3. The change in x is plus 4—that is,
Ax is 4. The slope of the curve is

4 _ -3
Ax 4

Notice that the two slopes have the same magni-
tude (3/4), but the slope of the line in part (a) is posi-
tive (+3/+4 = 3/4) while that in part (b) is negative
(—3/+4 = —3/4). The slope of a positive relation-
ship is positive; the slope of a negative relationship is
negative.

The Slope of a Curved Line

The slope of a curved line is trickier. The slope of a
curved line is not constant, so the slope depends on
where on the curved line we calculate it. There are
two ways to calculate the slope of a curved line: You
can calculate the slope at a point, or you can calculate
the slope across an arc of the curve. Let’s look at the
two alternatives.

Slope at a Point To calculate the slope at a point on
a curve, you need to construct a straight line that has
the same slope as the curve at the point in question.
Figure A1.10 shows how this is done. Suppose you
want to calculate the slope of the curve at point A.
Place a ruler on the graph so that the ruler touches
point A and no other point on the curve, then draw a
straight line along the edge of the ruler. The straight
red line is this line, and it is the tangent to the curve
at point A. If the ruler touches the curve only at
point A, then the slope of the curve at point A must
be the same as the slope of the edge of the ruler. If
the curve and the ruler do not have the same slope,
the line along the edge of the ruler will cut the curve
instead of just touching it.

Now that you have found a straight line with the
same slope as the curve at point 4, you can calcu-
late the slope of the curve at point A4 by calculating
the slope of the straight line. Along the straight
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FIGURE A1.10 Slope at a Point

To calculate the slope of the curve at point A, draw the red
line that just touches the curve at A—the tangent. The slope
of this straight line is calculated by dividing the change in y
by the change in x along the red line. When x increases from
0 to 4, Ax equals 4. That change in x is associated with an
increase in y from 2 to 5, so Ay equals 3. The slope of the
red line is 3/4, so the slope of the curve at point A is 3/4.
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line, as x increases from 0 to 4 (Ax is 4) y increases
from 2 to 5 (Ay is 3). Therefore the slope of the

straight line is

Ax 4

Ay 3

So the slope of the curve at point A4 is 3/4.

Slope Across an Arc An arc of a curve is a piece

of a curve. Figure A1.11 shows the same curve as in
Fig. A1.10, but instead of calculating the slope at
point A, we are now going to calculate the slope across
the arc from point B to point C. You can see that the
slope of the curve at point B is greater than at point C.
When we calculate the slope across an arc, we are cal-
culating the average slope between two points. As we
move along the arc from B to C, x increases from 3 to
5 and y increases from 4.0 to 5.5. The change in x is 2
(Ax is 2), and the change in y is 1.5 (Ayis 1.5).
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FIGURE A1.11  Slope Across an Arc
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To calculate the average slope of the curve along the arc
BC, draw a straight line from point B to point C. The slope
of the line BC is calculated by dividing the change in y by
the change in x. In moving from B to C, the increase in x is
2 (Ax equals 2) and the change in y is 1.5 (Ay equals 1.5).
The slope of the line BC is 1.5 divided by 2, or 3/4. So the
slope of the curve across the arc BC is 3/4.
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Therefore the slope is
Y _15_3
Ax 2 4

So the slope of the curve across the arc BC'is 3/4.
This calculation gives us the slope of the curve
between points B and C. The actual slope calculated

is the slope of the straight line from B to C. This
slope approximates the average slope of the curve
along the arc BC. In this particular example, the
slope across the arc BC is identical to the slope of the
curve at point A, but the calculation of the slope of a
curve does not always work out so neatly. You might
have fun constructing some more examples and a few
counter examples.

You now know how to make and interpret a
graph. So far, we've limited our attention to graphs of
two variables. We're now going to learn how to graph
more than two variables.

® Graphing Relationships Among
More Than Two Variables

We have seen that we can graph the relationship
between two variables as a point formed by the x-
and y-coordinates in a two-dimensional graph. You
might be thinking that although a two-dimensional
graph is informative, most of the things in which
you are likely to be interested involve relationships
among many variables, not just two. For example,
the amount of ice cream consumed depends on the
price of ice cream and the temperature. If ice cream
is expensive and the temperature is low, people eat
much less ice cream than when ice cream is inex-
pensive and the temperature is high. For any given
price of ice cream, the quantity consumed varies
with the temperature; and for any given tempera-
ture, the quantity of ice cream consumed varies with
its price.

Figure A1.12 shows a relationship among three
variables. The table shows the number of litres of ice
cream consumed each day at two different tempera-
tures and at a number of different prices of ice cream.
How can we graph these numbers?

To graph a relationship that involves more than
two variables, we use the ceteris paribus assumption.

Ceferis Paribus

Ceferis paribus (often shortened to cet par) means “if
all other relevant things remain the same.” To isolate
the relationship of interest in a laboratory experi-
ment, a scientist holds everything constant except for
the variable whose effect is being studied. Economists
use the same method to graph a relationship that has
more than two variables.

Figure A1.12 shows an example. There, you can
see what happens to the quantity of ice cream con-
sumed when the price of ice cream varies but the
temperature is held constant.

The curve labelled 21°C shows the relationship
between ice cream consumption and the price of ice
cream if the temperature remains at 21°C. The num-
bers used to plot that curve are those in the first two
columns of the table. For example, if the temperature
is 21°C, 10 litres of ice cream are consumed when
the price is $2.75 a scoop and 18 litres are consumed
when the price is $2.25 a scoop.

The curve labelled 32°C shows the relationship
between ice cream consumption and the price of
ice cream if the temperature remains at 32°C. The
numbers used to plot that curve are those in the first



FIGURE A1.12

Ice cream consumption
(litres per day)

Price
(dollars per scoop) 21°C 32°C
2.00 25 50
2.25 18 36
2.50 13 26
2.75 10 20
3.00 7 14
3.25 5 10
3.50 3 6

Ice cream consumption depends on its price and the tem-
perature. The table tells us how many litres of ice cream are
consumed each day at different prices and two different tem-
peratures. For example, if the price is $2.75 a scoop and the
temperature is 21°C, 10 litres of ice cream are consumed.
But if the temperature is 32°C, 20 litres are consumed.

To graph a relationship among three variables, the
value of one variable is held constant. The graph shows
the relationship between price and consumption when

and third columns of the table. For example, if the
temperature is 32°C, 20 litres are consumed when
the price is $2.75 a scoop and 36 litres are consumed
when the price is $2.25 a scoop.

When the price of ice cream changes but the
temperature is constant, you can think of what hap-
pens in the graph as a movement along one of the
curves. At 21°C there is a movement along the blue
curve, and at 32°C there is a movement along the
red curve.

When Other Things Change

The temperature is held constant along each of the
curves in Fig. A1.12, but in reality the temperature
changes. When that event occurs, you can think of

Price (dollars per scoop)
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Graphing a Relationship Among Three Variables
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the temperature is held constant. One curve holds the
temperature at 21°C and the other holds it at 32°C.

A change in the price of ice cream brings a
movement along one of the curves—along the blue
curve at 21°C and along the red curve at 32°C.

When the temperature rises from 21°C to 32°C,
the curve that shows the relationship between con-
sumption and the price shifts rightward from the blue
curve to the red curve.
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what happens in the graph as a shift of the curve.
When the temperature rises from 21°C to 32°C, the
curve that shows the relationship between ice cream
consumption and the price of ice cream shifts right-
ward from the blue curve to the red curve.

You will encounter these ideas of movements along
and shifts of curves at many points in your study of
economics. Think carefully about what you've just
learned and make up some examples (with assumed
numbers) about other relationships.

With what you have learned about graphs, you
can move forward with your study of economics.
There are no graphs in this book that are more com-
plicated than those that have been explained in this
appendix.
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MATHEMATICAL NOTE

Equations of Straight Lines

If a straight line in a graph describes the relationship
between two variables, we call it a linear relation-
ship. Figure 1 shows the linear relationship between a
person’s expenditure and income. This person spends
$100 a week (by borrowing or spending previous
savings) when income is zero. Out of each dollar
earned, this person spends 50 cents (and saves

50 cents).

All linear relationships are described by the same
general equation. We call the quantity that is mea-
sured on the horizontal axis (or x-axis) x, and we call
the quantity that is measured on the vertical axis (or
y-axis) 7. In the case of Fig. 1, x is income and y is
expenditure.

A Linear Equation

The equation that describes a straight-line relation-
ship between x and y is

y=a+ bx

In this equation, # and & are fixed numbers and
they are called constants. The values of x and y vary, so
these numbers are called variables. Because the equa-
tion describes a straight line, the equation is called a
linear equation.

The equation tells us that when the value of x is
zero, the value of y is 2. We call the constant a the
y-axis intercept. The reason is that on the graph

y=a+ bx

400
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Figure 1 Linear Relationship

the straight line hits the y-axis at a value equal to 4.
Figure 1 illustrates the y-axis intercept.

For positive values of x, the value of y exceeds
a. The constant & tells us by how much y increases
above z as x increases. The constant & is the slope of
the line.

Slope of the Line

As we explain in the chapter, the slope of a relation-
ship is the change in the value of y divided by the
change in the value of x. We use the Greek letter A
(delta) to represent “change in.” So Ay means the
change in the value of the variable measured on the
y-axis, and Ax means the change in the value of the
variable measured on the x-axis. Therefore the slope
of the relationship is

A
Slope = ri

To see why the slope is 4, suppose that initially the
value of x is x1, or $200 in Fig. 2. The corresponding
value of y is y, also $200 in Fig. 2. The equation of
the line tells us that

y1=a+ bx;. (1)

Now the value of x increases by Ax to x; + Ax (or
$400 in Fig. 2). And the value of y increases by Ay to
y1 + Ay (or $300 in Fig. 2).

The equation of the line now tells us that

y1tAy=a+ b(x; + Ax). (2)
Xz
8
3
g
o 400 |
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dL) 300 ..........................................
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Figure 2 Calculating Slope



To calculate the slope of the line, subtract equation
(1) from equation (2) to obtain

Ay = bAx 3)
and now divide equation (3) by Ax to obtain
Ay/Ax = b.

So the slope of the line is .

Position of the Line

The y-axis intercept determines the position of the
line on the graph. Figure 3 illustrates the relationship
between the y-axis intercept and the position of the
line. In this graph, the y-axis measures saving and the
x-axis measures income.

When the y-axis intercept, 4, is positive, the line
hits the y-axis at a positive value of y—as the blue
line does. Its y-axis intercept is 100. When the y-axis
intercept, 4, is zero, the line hits the y-axis at the
origin—as the purple line does. Its y-axis intercept is
0. When the y-axis intercept, 4, is negative, the line
hits the y-axis at a negative value of y—as the red line
does. Its y-axis intercept is —100.

As the equations of the three lines show, the value
of the y-axis intercept does not influence the slope of
the line. All three lines have a slope equal to 0.5.

Positive Relationships

Figure 1 shows a positive relationship—the two vari-
ables x and y move in the same direction. All posi-
tive relationships have a slope that is positive. In the
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Figure 3 The y-Axis Intercept
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equation of the line, the constant 4 is positive. In this
example, the y-axis intercept, 4, is 100. The slope &
equals Ay/Ax, which in Fig. 2 is 100/200 or 0.5. The
equation of the line is

y =100 + 0.5x.

Negative Relationships

Figure 4 shows a negative relationship—the two vari-
ables x and y move in the opposite direction. All neg-
ative relationships have a slope that is negative. In the
equation of the line, the constant & is negative. In the
example in Fig. 4, the y-axis intercept, , is 30. The
slope, &, equals Ay/Ax, which is —20/2 or —10. The
equation of the line is

y =30+ (—10)x
or

y =130 — 10x.

Example

A straight line has a y-axis intercept of 50 and a slope
of 2. What is the equation of this line?
The equation of a straight line is

y=a+ bx

where 4 is the y-axis intercept and & is the slope.
So the equation is

y =50+ 2x.

y

40 - | Positive y-axis
intercept, a = 30
30
20
] O ....................................
y=30-10x
L X
0 1 2

Figure 4 Negative Relationship
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1 Explain how we “read” the three graphs in Figs.
Al.1 and A1.2.

2 Explain what scatter diagrams show and why
we use them.

3 Explain how we “read” the three scatter dia-
grams in Figs. A1.3 and Al.4.

4 Draw a graph to show the relationship between
two variables that move in the same direction.

5 Draw a graph to show the relationship between
two variables that move in opposite directions.

6 Draw a graph of two variables whose relation-
ship shows (i) a maximum and (ii) 2 minimum.

Key Points

Graphing Data (pp. 15-18)

= A graph is made by plotting the values of two vari-
ables x and y at a point that corresponds to their
values measured along the x-axis and the y-axis.

m A scatter diagram is a graph that plots the values of
two variables for a number of different values
of each.

m A scatter diagram shows the relationship between
the two variables. It shows whether they are posi-
tively related, negatively related, or unrelated.

Graphs Used in Economic Models (pp. 18-21)

m Graphs are used to show relationships among vari-
ables in economic models.

= Relationships can be positive (an upward-sloping
curve), negative (a downward-sloping curve), posi-
tive and then negative (have a maximum point),
negative and then positive (have a minimum
point), or unrelated (a horizontal or vertical curve).

Key Terms

Ceteris paribus, 24
Direct relationship, 18
Inverse relationship, 19

Linear relationship, 18
Negative relationship, 19

7 Which of the relationships in Questions 4 and
5 is a positive relationship and which is a nega-
tive relationship?

8 What are the two ways of calculating the slope
of a curved line?

9 How do we graph a relationship among more
than two variables?

10 Explain what change will bring a movement
along a curve.

11 Explain what change will bring a shiff of a

curve.

Work these questions in Study Plan 1.A and get instant
feedback. Do a Key Terms Quiz. MyEconlLab

The Slope of a Relationship (pp. 22-24)

= The slope of a relationship is calculated as the
change in the value of the variable measured on
the y-axis divided by the change in the value of the
variable measured on the x-axis—that is, Ay/Ax.

® A straight line has a constant slope.

® A curved line has a varying slope. To calculate the
slope of a curved line, we calculate the slope at a
point or across an arc.

Graphing Relationships Among More Than Two
Variables (pp. 24-25)
= To graph a relationship among more than two

variables, we hold constant the values of all the
variables except two.

® We then plot the value of one of the variables
against the value of another.

m A cet par change in the value of a variable on an
axis of a graph brings a movement along the curve.

= A change in the value of a variable held constant
along the curve brings a shift of the curve.

MyEconLab Key Terms Quiz

Scatter diagram, 16
Slope, 22

Positive relationship, 18
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Use the following spreadsheet to work Problems 1
to 3. The spreadsheet provides the economic data:
Column A is the year, column B is the inflation
rate, column C is the interest rate, column D is the
growth rate, and column E is the unemployment
rate.

T a [ 8 [ ¢ | o | & |
1 2003 16 1.0 2.8 6.0
|2 2004 2.3 1.4 3.8 55
'3 2005 27 3.2 3.4 5.1
4 2006 3.4 49 27 4.6
‘5 2007 3.2 45 1.8 4.6
‘6 2008 2.9 1.4 0.3 5.8
7 2009 3.8 0.2 28 9.3
'8 2010 203 0.1 25 9.6
L9 201 1.6 0.1 1.8 8.9
10 2012 3.1 0.1 2.8 8.1
‘1 2013 2.1 0.1 19 7.4

1. Draw a scatter diagram of the inflation rate and
the interest rate. Describe the relationship.

2. Draw a scatter diagram of the growth rate and
the unemployment rate. Describe the relation-
ship.

3. Draw a scatter diagram of the interest rate and
the unemployment rate. Describe the relation-

ship.
Use the following news clip to work Problems 4 to 6.

LEGO Tops the Box Office

Revenue

Theatres (dollars
Movie (number) per theatre)
The LEGO Movie 3,775 $16,551
About Last Night 2,253 $12,356
RoboCop 3,372 $7,432

The Monuments Men 3,083 $5,811

Source: boxofficemojo.com,

Data for weekend of February 14-17, 2014

4. Draw a graph of the relationship between the rev-
enue per theatre on the y-axis and the number of
theatres on the x-axis. Describe the relationship.

5. Calculate the slope of the relationship in Problem
4 between 3,775 and 2,253 theatres.

6. Calculate the slope of the relationship in Problem
4 between 2,253 and 3,372 theatres.
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You can work Problems 1 to 11 in Chapter 1A Study Plan and get instant feedback.

7. Calculate the slope of the following relationship.

1 1 X

0 4.0 8.0 12.0

Use the following relationship to work Problems 8
and 9.

10.0

8.0

6.0

4.0

8. Calculate the slope of the relationship at point 4
and at point B.

9. Calculate the slope across the arc AB.
Use the following table to work Problems 10 and 11.

The table gives the price of a balloon ride, the tem-
perature, and the number of rides a day.

Balloon rides
(number per day)
Price N . -
(dollars per ride) 10°C 20°C 30°C
5 32 40 50
10 27 32 40
15 18 27 32

10. Draw a graph to show the relationship between
the price and the number of rides when the tem-
perature is 20°C. Describe this relationship.

11. What happens in the graph in Problem 10 if the

temperature rises to 30°C?
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MyEconLab

Use the following spreadsheet to work Problems 12
to 14. The spreadsheet provides data on oil and gaso-
line: Column A is the year, column B is the price of
oil (dollars per barrel), column C is the price of gaso-
line (cents per litre), column D is oil production, and
column E is the quantity of gasoline refined (both in
millions of barrels per day).

A s [ e | o | e |
1 2003 31 42 57 8.9
|2 2004 42 50 5.4 9.1
'3 2005 57 61 5.2 9.2
4 2006 66 69 5.1 9.3
5 2007 72 75 5.1 9.3
6 2008 100 87 5.0 9.0
L7 2009 62 64 5.4 9.0
'8 2010 79 75 55 9.0
L9 2011 95 94 57 9.1
10 2012 94 9% 6.5 9.0
‘1 2013 98 93 7.5 9.1

12. Draw a scatter diagram of the price of oil and
the quantity of oil produced. Describe the
relationship.

13. Draw a scatter diagram of the price of gasoline
and the quantity of gasoline refined. Describe the
relationship.

14. Draw a scatter diagram of the quantity of oil
produced and the quantity of gasoline refined.
Describe the relationship.

Use the following data to work Problems 15 to 17.

Draw a graph that shows the relationship between the
two variables x and y:

x 0 1 2 3 4 5
y 25 24 22 18 12 0

15. a. Is the relationship positive or negative?
b. Does the slope of the relationship become
steeper or flatter as the value of x increases?
c. Think of some economic relationships that
might be similar to this one.
16. Calculate the slope of the relationship between x
and y when x equals 3.
17. Calculate the slope of the relationship across the
arc as x increases from 4 to 5.
18. Calculate the slope of the curve in the figure in
the next column at point A.

You can work these problems in MyEconLab if assigned by your instructor.

0 4 9

Use the following relationship to work Problems
19 and 20.

19. Calculate the slope at point 4 and at point B.
20. Calculate the slope across the arc AB.
Use the following table to work Problems 21 to 23.

The table gives data about umbrellas: price, the num-
ber purchased, and rainfall in millimetres (mm).

Umbrellas
Price (number purchased per day)
(dollars per umbrella) 0 mm 200 mm 400 mm
20 4 7 8
30 2 4 7
40 1 2 4

21. Draw a graph to show the relationship between
the price and the number of umbrellas purchased,
holding the amount of rainfall constant at
200 mm. Describe this relationship.

22. What happens in the graph in Problem 21 if the

price rises and rainfall is constant?

23. What happens in the graph in Problem 21 if the

rainfall increases from 200 mm to 400 mm?



After studying this chapter,
you will be able to:

# Define the production possibilities frontier and use
it to calculate opportunity cost

# Distinguish between production possibilities and
preferences and describe an efficient allocation of
resources

¢ Explain how current production choices expand
future production possibilities

¢ Explain how specialization and trade expand
production possibilities

¢ Describe the economic institutions that coordinate
decisions

THE ECONOMIC
PROBLEM

¢

Canada has vast oil and natural gas resources and
we produce much more energy than we consume. We
are an energy-exporting nation. Should we produce
and export even more oil and gas? How do we know
when we are using our energy and other resources
efficiently?

In this chapter, you study an economic model that
answers questions about the efficiency of production
and frade.

At the end of the chapter, in Economics in the
News, we'll apply what you learn to explain why it
is smart to export some of our oil and gas, but why it
might not be smart to increase our energy production.

31
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® Production Possibilities
and Opportunity Cost

Every working day, in mines, factories, shops, and
offices and on farms and construction sites across
Canada, 18 million people produce a vast variety

of goods and services valued at $60 billion. But the
quantities of goods and services that we can produce
are limited by our available resources and by technol-
ogy. And if we want to increase our production of
one good, we must decrease our production of some-
thing else—we face a tradeoff. You are now going to
study the limits to production.

The production possibilities frontier (PPF) is the
boundary between those combinations of goods and
services that can be produced and those that cannot.
To illustrate the PPF, we look at a model economy in
which the quantities produced of only two goods
change, while the quantities produced of all the other
goods and services remain the same.

Let’s look at the production possibilities frontier
for cola and pizza, which represent any pair of goods
or services.

Production Possibilities Frontier

The production possibilities frontier for cola and

pizza shows the limits to the production of these

two goods, given the total resources and technol-

ogy available to produce them. Figure 2.1 shows this
production possibilities frontier. The table lists com-
binations of the quantities of pizza and cola that can
be produced in a month and the figure graphs these
combinations. The x-axis shows the quantity of pizzas
produced, and the y-axis shows the quantity of cola
produced.

The PPF illustrates scarcity because the points
outside the frontier are unattainable. These points
describe wants that can’t be satisfied.

We can produce at any point inside the PPF or on
the PPF. These points are attainable. For example, we
can produce 4 million pizzas and 5 million cans of
cola. Figure 2.1 shows this combination as point £ in
the graph and as possibility £ in the table.

Moving along the PPF from point E to point D
(possibility D in the table) we produce more cola and
less pizza: 9 million cans of cola and 3 million pizzas.
Or moving in the opposite direction from point £ to
point F (possibility Fin the table), we produce more
pizza and less cola: 5 million pizzas and no cola.

FIGURE 2.1 Production Possibilities
Frontier
g
s A
o 15
8
E Unattainable
o
[e]
@)
10
Attainable
S OO SR
1 1 .
0 1 2 3 4 5
Pizzas (millions)
Pizzas Cola
Possibility (millions) (millions of cans)
A 0 and 15
B 1 and 14
C 2 and 12
D 3 and 9
E 4 and 5
F 5 and 0

The table lists six production possibilities for cola and
pizzas. Row A fells us that if we produce no pizzas, the
maximum quantity of cola we can produce is 15 million
cans. Points A, B, C, D, E, and F in the figure represent the
rows of the table. The curve passing through these points is
the production possibilities frontier (PPF).

The PPF separates the attainable from the unattainable.

Production is possible at any point inside the orange area

or on the frontier. Points outside the frontier are unattain-

able. Points inside the frontier, such as point Z, are inef-

ficient because resources are wasted or misallocated. At

such points, it is possible to use the available resources to

produce more of either or both goods.

MyEconlLab Animation and Draw Graph



Production Efficiency

We achieve production efficiency if we produce goods
and services at the lowest possible cost. This outcome
occurs at all the points oz the PPE At points inside
the PPF, production is inefficient because we are giv-
ing up more than necessary of one good to produce a
given quantity of the other good.

For example, at point Z in Fig. 2.1, we produce
3 million pizzas and 5 million cans of cola, but we
have enough resources to produce 3 million pizzas
and 9 million cans of cola. Our pizzas cost more cola
than necessary. We can get them for a lower cost.
Only when we produce o7 the PPF do we incur the
lowest possible cost of production.

Production inside the PPF is inefficient because
resources are either unused or misallocated or both.

Resources are unused when they are idle but could
be working. For example, we might leave some of the
factories idle or some workers unemployed.

Resources are misallocated when they are assigned
to tasks for which they are not the best match. For
example, we might assign skilled pizza chefs to work
in a cola factory and skilled cola workers to cook
pizza in a pizzeria. We could get more pizzas and
more cola if we reassigned these workers to the tasks
that more closely match their skills.

Tradeoff Along the PPF

A choice along the PPF involves a tradeoff- Tradeoffs
like that between cola and pizza arise in every imag-
inable real-world situation in which a choice must
be made. At any given time, we have a fixed amount
of labour, land, capital, and entrepreneurship and
a given state of technology. We can employ these
resources and technology to produce goods and ser-
vices, but we are limited in what we can produce.

When doctors want to spend more on AIDS
and cancer research, they face a tradeoff: more
medical research for less of some other things. When
Parliament wants to spend more on education and
healthcare, it faces a tradeoff: more education and
healthcare for less national defence. When an envi-
ronmental group argues for less logging, it is suggest-
ing a tradeoff: greater conservation of endangered
wildlife for less paper. When you want a higher grade
on your next test, you face a tradeoff: spend more
time studying and less leisure or sleep time.

All the tradeoffs you've just considered involve a
cost—an opportunity cost.

Production Possibilities and Opportunity Cost 33

Opportunity Cost

The opportunity cost of an action is the highest-valued
alternative forgone. The PPF makes this idea precise
and enables us to calculate opportunity cost. Along
the PPF, there are only two goods, so there is only
one alternative forgone: some quantity of the other
good. To produce more pizzas we must produce less
cola. The opportunity cost of producing an addi-
tional pizza is the cola we must forgo. Similarly, the
opportunity cost of producing an additional can of
cola is the quantity of pizza we must forgo.

In Fig. 2.1, if we move from point C to point D, we
produce an additional 1 million pizzas but 3 million
fewer cans of cola. The additional 1 million pizzas cost
3 million cans of cola. Or 1 pizza costs 3 cans of cola.
Similarly, if we move from D to C, we produce an
additional 3 million cans of cola but 1 million fewer
pizzas. The additional 3 million cans of cola cosz
1 million pizzas. Or 1 can of cola costs 1/3 of a pizza.

Opportunity Cost Is a Ratio Opportunity cost is a
ratio. It is the decrease in the quantity produced of
one good divided by the increase in the quantity pro-
duced of another good as we move along the produc-
tion possibilities frontier.

Because opportunity cost is a ratio, the opportunity
cost of producing an additional can of cola is equal
to the inverse of the opportunity cost of producing an
additional pizza. Check this proposition by returning
to the calculations we've just done. In the move from C
to D, the opportunity cost of a pizza is 3 cans of cola.
And in the move from D to C, the opportunity cost of
a can of cola is 1/3 of a pizza. So the opportunity cost
of pizza is the inverse of the opportunity cost of cola.

Increasing Opportunity Cost The opportunity cost
of a pizza increases as the quantity of pizzas produced
increases. The outward-bowed shape of the PPF
reflects increasing opportunity cost. When we produce
a large quantity of cola and a small quantity of pizza—
between points A and B in Fig. 2.1—the frontier has a
gentle slope. An increase in the quantity of pizzas costs
a small decrease in the quantity of cola—the opportu-
nity cost of a pizza is a small quantity of cola.

When we produce a large quantity of pizzas and
a small quantity of cola—between points £and Fin
Fig. 2.1—the frontier is steep. A given increase in the
quantity of pizzas coszs a large decrease in the quantity
of cola, so the opportunity cost of a pizza is a large
quantity of cola.
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€ ECONOMICS IN THE NEWS

Opportunity Cost of Cocoa

World’s Sweet Tooth Heats Up Cocoa
Chocolate consumption is soaring as people in develop-
ing countries are getting wealthier. Cocoa farmers are
ramping up production to keep the chocolate flowing,
but the price of cocoa keeps rising.

Source: The Wall Street Journal, February 13, 2014

THE QUESTIONS

®m How does the PPF illustrate (1) the limits to cocoa
production; (2) the tradeoff we must make to increase
cocoa production; and (3) the effect of increased choc-
olate consumption on the cost of producing cocoa?

THE ANSWERS

® The figure shows the global PPF for cocoa and other
goods and services. Point A on the PPF tells us that
if 4 million tonnes of cocoa are produced, a maxi-
mum of 96 units of other goods and services can be

produced.

® The movement along the PPF from A to B shows the
tradeoff we must make to increase cocoa production.

® The slope of the PPF measures the opportunity cost
of cocoa. If cocoa production increases from zero to
4 million tonnes, the production of other goods and
services decreases from 100 units to 96 units. The
opportunity cost of 1 tonne of cocoa is 1 unit of other
goods and services.

The PPF is bowed outward because resources are
not all equally productive in all activities. People with
many years of experience working for PepsiCo are good
at producing cola but not very good at making pizzas.
So if we move some of these people from PepsiCo to
Domino’s, we get a small increase in the quantity of
pizzas but a large decrease in the quantity of cola.

Similarly, people who have spent years working at
Domino’s are good at producing pizzas, but they have
no idea how to produce cola. So if we move some peo-
ple from Domino’s to PepsiCo, we get a small increase
in the quantity of cola but a large decrease in the quan-
tity of pizzas. The more we produce of either good, the
less productive are the additional resources we use and
the larger is the opportunity cost of a unit of that good.

How do we choose among the points on the PPF?
How do we know which point is the best?

® But if cocoa production increases from 4 million
tonnes to 8 million tonnes, the production of other
goods and services decreases from 96 units to 80 units.
The opportunity cost of 1 tonne of cocoa is now
4 units of other goods and services.

® As resources are moved into producing cocoa, labour,
land, and capital less suited to the task of cocoa pro-
duction are used and the cost of the additional cocoa
produced increases.

Increased production of
100 A cocoa brings movement
06 |rerererereeii along the PPF and a rise in
the opportunity cost of cocoa
80

o
o

Other goods and services (units)

40

20

: : I
0 4 8 12 16
Cocoa (millions of tonnes per year)

PPF for Cocoa and Other Goods and Services

MyEconLab More Economics in the News

1 How does the production possibilities frontier
illustrate scarcity?

2 How does the production possibilities frontier
illustrate production efficiency?

3 How does the production possibilities frontier
show that every choice involves a tradeoff?

4 How does the production possibilities frontier
illustrate opportunity cost?

5 Why is opportunity cost a ratio?

6 Why does the PPF bow outward and what
does that imply about the relationship between
opportunity cost and the quantity produced?

Work these questions in Study Plan 2.1 and get instant
feedback. Do a Key Terms Quiz. MyEconLab



® Using Resources Efficiently

We achieve production efficiency at every point on the
PPF, but which of these points is best? The answer is
the point on the PPF at which goods and services are
produced in the quantities that provide the greatest
possible benefit. When goods and services are pro-
duced at the lowest possible cost and in the quantities
that provide the greatest possible benefit, we have
achieved allocative efficiency.

The questions that we raised when we reviewed
the four big issues in Chapter 1 are questions about
allocative efficiency. To answer such questions, we
must measure and compare costs and benefits.

The PPF and Marginal Cost

The marginal cost of a good is the opportunity cost of
producing one more unit of it. We calculate marginal
cost from the slope of the PPF. As the quantity of
pizzas produced increases, the PPF gets steeper and
the marginal cost of a pizza increases. Figure 2.2 illus-
trates the calculation of the marginal cost of a pizza.

Begin by finding the opportunity cost of pizza in
blocks of 1 million pizzas. The cost of the first mil-
lion pizzas is 1 million cans of cola; the cost of the
second million pizzas is 2 million cans of cola; the
cost of the third million pizzas is 3 million cans of
cola, and so on. The bars in part (a) illustrate these
calculations.

The bars in part (b) show the cost of an average
pizza in each of the 1 million pizza blocks. Focus on
the third million pizzas—the move from C'to D in
part (a). Over this range, because 1 million pizzas cost
3 million cans of cola, one of these pizzas, on average,
costs 3 cans of cola—the height of the bar in part (b).

Next, find the opportunity cost of each additional
pizza—the marginal cost of a pizza. The marginal
cost of a pizza increases as the quantity of pizzas pro-
duced increases. The marginal cost at point C'is less
than it is at point D. On average over the range from
C to D, the marginal cost of a pizza is 3 cans of cola.
But it exactly equals 3 cans of cola only in the middle
of the range between Cand D.

The red dot in part (b) indicates that the marginal
cost of a pizza is 3 cans of cola when 2.5 million
pizzas are produced. Each black dot in part (b) is
interpreted in the same way. The red curve that passes
through these dots, labelled MC, is the marginal cost
curve. It shows the marginal cost of a pizza at each
quantity of pizzas as we move along the PPF.
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FIGURE 2.2 The PPF and Marginal Cost
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(b) Marginal cost

Marginal cost is calculated from the slope of the PPF. As the
quantity of pizzas produced increases, the PPF gets steeper
and the marginal cost of a pizza increases. The bars in part
(a) show the opportunity cost of pizza in blocks of 1 million
pizzas. The bars in part (b) show the cost of an average
pizza in each of these 1 million blocks. The red curve, MC,
shows the marginal cost of a pizza at each point along the
PPF. This curve passes through the centre of each of the
bars in part (b).

MyEconLab Animation
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Preferences and Marginal Benefit

The marginal benefit from a good or service is the
benefit received from consuming one more unit of
it. This benefit is subjective. It depends on people’s
preferences—people’s likes and dislikes and the inten-
sity of those feelings.

Marginal benefit and preferences stand in sharp
contrast to marginal cost and production possibilities.
Preferences describe what people like and want and
the production possibilities describe the limits or
constraints on what is feasible.

We need a concrete way of illustrating preferences
that parallels the way we illustrate the limits to pro-
duction using the PPF.

The device that we use to illustrate preferences is
the marginal benefit curve, which is a curve that shows
the relationship between the marginal benefit from a
good and the quantity consumed of that good. Note
that the marginal benefit curve is unrelated to the PPF
and cannot be derived from it.

We measure the marginal benefit from a good or
service by the most that people are willing to pay for
an additional unit of it. The idea is that you are will-
ing to pay less for a good than it is worth to you but
you are not willing to pay more: The most you are
willing to pay for something is its marginal benefit.

It is a general principle that the more we have of
any good or service, the smaller is its marginal benefit
and the less we are willing to pay for an additional
unit of it. This tendency is so widespread and strong
that we call it a principle—the principle of decreasing
marginal benefit.

The basic reason why marginal benefit decreases
is that we like variety. The more we consume of any
one good or service, the more we tire of it and would
prefer to switch to something else.

Think about your willingness to pay for a pizza. If
pizza is hard to come by and you can buy only a few
slices a year, you might be willing to pay a high price
to get an additional slice. But if pizza is all you've
eaten for the past few days, you are willing to pay
almost nothing for another slice.

You've learned to think about cost as opportu-
nity cost, not as a dollar cost. You can think about
marginal benefit and willingness to pay in the same
way. The marginal benefit, measured by what you
are willing to pay for something, is the quantity of
other goods and services that you are willing to forgo.
Let’s continue with the example of cola and pizza and
illustrate preferences this way.

FIGURE 2.3 Preferences and the Marginal
Benefit Curve
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Pizzas Willingness to pay
Possibility (millions) (cans of cola per pizza)
A 0.5 5
B 1.5 4
C 2.5 3
D 3.5 2
E 4.5 1

The smaller the quantity of pizzas available, the more cola
people are willing to give up for an additional pizza. With
0.5 million pizzas available, people are willing to pay

5 cans of cola per pizza. But with 4.5 million pizzas, people
are willing to pay only 1 can of cola per pizza. Willingness
to pay measures marginal benefit. A universal feature of
people’s preferences is that marginal benefit decreases.

MyEconLab Animation

Figure 2.3 illustrates preferences as the willing-
ness to pay for pizza in terms of cola. In row A4, with
0.5 million pizzas available, people are willing to pay
5 cans of cola per pizza. As the quantity of pizzas
increases, the amount that people are willing to pay
for a pizza falls. With 4.5 million pizzas available,
people are willing to pay only 1 can of cola per pizza.

Let’s now use the concepts of marginal cost and
marginal benefit to describe allocative efficiency.



FIGURE 2.4 Efficient Use of Resources
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(b) Marginal benefit equals marginal cost

The greater the quantity of pizzas produced, the smaller is
the marginal benefit (MB) from pizza—the less cola people
are willing to give up to get an additional pizza. But the
greater the quantity of pizzas produced, the greater is the
marginal cost (MC) of a pizza—the more cola people must
give up to get an additional pizza. When marginal benefit
equals marginal cost, resources are being used efficiently.

MyEconLab Animation
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Allocative Efficiency

At any point on the PPF, we cannot produce more
of one good without giving up some other good. At
the best point on the PPE we cannot produce more
of one good without giving up some other good that
provides greater benefit. We are producing at the
point of allocative efficiency—the point on the PPF
that we prefer above all other points.

Suppose in Fig. 2.4 we produce 1.5 million pizzas.
In part (b), the marginal cost of a pizza is 2 cans of
cola and the marginal benefit from a pizza is 4 cans
of cola. Because someone values an additional pizza
more highly than it costs to produce, we can get
more value from our resources by moving some of
them out of producing cola and into producing pizza.

Now suppose we produce 3.5 million pizzas. The
marginal cost of a pizza is now 4 cans of cola, but the
marginal benefit from a pizza is only 2 cans of cola.
Because the additional pizza costs more to produce
than anyone thinks it is worth, we can get more value
from our resources by moving some of them away
from producing pizza and into producing cola.

Suppose we produce 2.5 million pizzas. Marginal
cost and marginal benefit are now equal at 3 cans of
cola. This allocation of resources between pizzas and
cola is efficient. If more pizzas are produced, the for-
gone cola is worth more than the additional pizzas.
If fewer pizzas are produced, the forgone pizzas are
worth more than the additional cola.

1 What is marginal cost? How is it measured?
2 What is marginal benefit? How is it measured?

3 How does the marginal benefit from a good
change as the quantity produced of that good

increases?

4 What is allocative efficiency and how does it
relate to the production possibilities frontier?

5 What conditions must be satisfied if resources
are used efficiently?

Work these questions in Study Plan 2.2 and get instant
feedback. Do a Key Terms Quiz. MyEconLab

You now understand the limits to production and
the conditions under which resources are used effi-
ciently. Your next task is to study the expansion of
production possibilities.
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® Economic Growth

During the past 30 years, production per person in
Canada has doubled. The expansion of production
possibilities is called economic growth. Economic
growth increases our standard of living, but it doesn’t
overcome scarcity and avoid opportunity cost. To
make our economy grow, we face a tradeoff—the
faster we make production grow, the greater is the
opportunity cost of economic growth.

The Cost of Economic Growth

Economic growth comes from technological change
and capital accumulation. Technological change is the
development of new goods and of better ways of pro-
ducing goods and services. Capital accumulation is the
growth of capital resources, including human capital.

Technological change and capital accumulation
have vastly expanded our production possibilities. We
can produce automobiles that provide us with more
transportation than was available when we had only
horses and carriages. We can produce satellites that
provide global communications on a much larger
scale than that available with the earlier cable tech-
nology. But if we use our resources to develop new
technologies and produce capital, we must decrease
our production of consumption goods and services.
New technologies and new capital have an opportu-
nity cost. Let’s look at this opportunity cost.

Instead of studying the PPF of pizzas and cola,
we'll hold the quantity of cola produced constant
and examine the PPF for pizzas and pizza ovens.
Figure 2.5 shows this PPF as the blue curve PPF,. If
we devote no resources to producing pizza ovens, we
produce at point A. If we produce 3 million pizzas,
we can produce 6 pizza ovens at point B. If we pro-
duce no pizza, we can produce 10 ovens at point C.

The amount by which our production possibili-
ties expand depends on the resources we devote to
technological change and capital accumulation. If
we devote no resources to this activity (point 4),
our PPF remains the blue curve PPF in Fig. 2.5.
If we cut the current pizza production and produce
6 ovens (point B), then in the future, we’ll have
more capital and our PPF will rotate outward to
the position shown by the red curve PPF;. The
fewer resources we use for producing pizza and the
more resources we use for producing ovens, the
greater is the expansion of our future production
possibilities.

FIGURE 2.5 Economic Growth

Pizza ovens

Pizzas (millions)

PPFo shows the limits to the production of pizzas and pizza
ovens, with the production of all other goods and services
remaining the same. If we devote no resources to producing
pizza ovens and produce 5 million pizzas, our production
possibilities will remain the same at PPFy. But if we decrease
pizza production to 3 million and produce é ovens, at point
B, our production possibilities expand. After one period, the
PPF rotates outward to PPF; and we can produce at point
B', a point outside the original PPFy. We can rotate the PPF
outward, but we cannot avoid opportunity cost. The oppor-
tunity cost of producing more pizzas in the future is fewer
pizzas today.
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Economic growth brings enormous benefits in
the form of increased consumption in the future, but
economic growth is not free and it doesn’t abolish
scarcity.

In Fig. 2.5, to make economic growth happen
we must use some resources to produce new ovens,
which leaves fewer resources to produce pizzas. To
move to B' in the future, we must move from A to
B today. The opportunity cost of more pizzas in the
future is fewer pizzas today. Also, on the new PPF, we
still face a tradeoff and opportunity cost.

The ideas about economic growth that we have
explored in the setting of the pizza industry also
apply to nations. Hong Kong and Canada provide a
striking case study.



Economics in Action
Hong Kong Overtakes Canada

In 1963, the production possibilities per person in
Canada were more than three times those in Hong
Kong (see the figure). Canada devotes one-fifth of

its resources to accumulating capital, and in 1963,
Canada was at point 4 on its PPF. Hong Kong devotes
one-third of its resources to accumulating capital, and
in 1963, Hong Kong was at point A on its PPF.

Since 1963, both economies have experienced
economic growth, but because Hong Kong devotes a
bigger fraction of its resources to accumulating capi-
tal, its production possibilities have expanded more
quickly.

By 2013, production possibilities per person
in Hong Kong had overtaken those in Canada. If
Hong Kong continues to devote more resources to
accumulating capital (at point B on its 2013 PPF)
than Canada does, Hong Kong will continue to
grow more rapidly than Canada. But if Hong Kong
decreases its capital accumulation (moving to point
D on its 2013 PPF), then its rate of economic growth
will slow.

Hong Kong is typical of the fast-growing Asian
economies, which include Taiwan, Thailand, South
Korea, China, and India. Production possibilities

A Nation’s Economic Growth

The experiences of Canada and Hong Kong make a
striking example of the effects of our choices about
consumption and capital accumulation on the rate of
economic growth.

If an economy devotes all its factors of produc-
tion to producing consumption goods and services
and none to advancing technology and accumulating
capital, its production possibilities in the future will
be the same as they are today.

To expand production possibilities in the future,

a nation or an economy must devote fewer resources
to producing current consumption goods and ser-
vices and some resources to accumulating capital and
developing new technologies. As production possibil-
ities expand, consumption in the future can increase.
The decrease in today’s consumption is the opportu-
nity cost of tomorrow’s increase in consumption.
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Economic Growth in Canada and Hong Kong

expand in these countries by between 5 percent and
almost 10 percent a year.

If such high economic growth rates are main-
tained, these other Asian countries will continue to
catch up with and eventually overtake Canada, as

Hong Kong has done.

What generates economic growth?

2 How does economic growth influence the pro-
duction possibilities frontier?

3 What is the opportunity cost of economic growth?

4 Explain why Hong Kong has experienced faster
economic growth than Canada.

5 Does economic growth overcome scarcity?

Work these questions in Study Plan 2.3 and get instant
feedback. Do a Key Terms Quiz. MyEconLab

Next, we're going to study another way in which
we expand our production possibilities—the amazing
fact that both buyers and sellers gain from specializa-
tion and trade.
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® Gains from Trade

People can produce for themselves all the goods and
services that they consume, or they can produce

one good or a few goods and trade with others.
Producing only one good or a few goods is called spe-
cialization. We are going to learn how people gain by
specializing in the production of the good in which
they have a comparative advantage and trading with
others.

Comparative Advantage and Absolute
Advantage

A person has a comparative advantage in an activ-

ity if that person can perform the activity at a lower
opportunity cost than anyone else. Differences in
opportunity costs arise from differences in individual
abilities and from differences in the characteristics of
other resources.

No one excels at everything. One person is an
outstanding pitcher but a poor catcher; another per-
son is a brilliant lawyer but a poor teacher. In almost
all human endeavours, what one person does easily,
someone else finds difficult. The same applies to land
and capital. One plot of land is fertile but has no
mineral deposits; another plot of land has outstand-
ing views but is infertile. One machine has great pre-
cision but is difficult to operate; another is fast but
often breaks down.

Although no one excels at everything, some people
excel and can outperform others in a large number
of activities—perhaps even in all activities. A person
who is more productive than others has an absolute
advantage.

Absolute advantage involves comparing produc-
tivities—production per hour—whereas comparative
advantage involves comparing opportunity costs.

A person who has an absolute advantage does not
have a comparative advantage in every activity. John
Grisham is a better lawyer and a better author of fast-
paced thrillers than most people. He has an absolute
advantage in these two activities. But compared to
others, he is a better writer than lawyer, so his com-
parative advantage is in writing.

Because ability and resources vary from one per-
son to another, people have different opportunity
costs of producing various goods. These differences
in opportunity cost are the source of comparative
advantage.

Let’s explore the idea of comparative advantage by
looking at two smoothie bars: one operated by Liz
and the other operated by Joe.

Joe’s Smoothie Bar Joe produces smoothies and sal-
ads in a small, low-tech bar. He has only one blender,
and it’s a slow, old machine that keeps stopping.
Even if Joe uses all his resources to produce smooth-
ies, he can produce only 6 an hour—see Table 2.1.
But Joe is good at making salads, and if he uses all
his resources in this activity, he can produce 30 salads
an hour.

Joe’s ability to make smoothies and salads is the
same regardless of how he splits an hour between
the two tasks. He can make a salad in 2 minutes
or a smoothie in 10 minutes. For each additional
smoothie Joe produces, he must decrease his produc-
tion of salads by 5. And for each additional salad
he produces, he must decrease his production of
smoothies by 1/5 of a smoothie. So

Joe's opportunity cost of producing 1 smoothie is
5 salads,

and

Joe's opportunity cost of producing 1 salad is 1/5
of a smoothie.

Joe’s customers buy smoothies and salads in equal
quantities. So Joe spends 50 minutes of each hour
making smoothies and 10 minutes of each hour mak-
ing salads. With this division of his time, Joe pro-
duces 5 smoothies and 5 salads an hour.

Figure 2.6(a) illustrates the production possibilities
at Joe’s smoothie bar—Joe’s PPF.

Joe’s PPF is linear (not outward bowed) because
his ability to produce salads and smoothies is the
same no matter how he divides his time between the
two activities. Joe’s opportunity cost of a smoothie is
constant—it is the same at all quantities of smoothies

produced.

TABLE 2.1 Joe's Production Possibilities

Minutes to Quantity
ltem produce 1 per hour
Smoothies 10 6
Salads 2 30




Liz's Smoothie Bar Liz also produces smoothies and
salads but in a high-tech bar that is much more pro-
ductive than Joe’s. Liz can turn out either a smoothie
or a salad every 2 minutes—see Table 2.2.

If Liz spends all her time making smoothies, she
can produce 30 an hour. And if she spends all her
time making salads, she can also produce 30 an hour.
Liz’s ability to make smoothies and salads, like
Joe’s, is the same regardless of how she divides her
time between the two tasks. She can make a salad in
2 minutes or a smoothie in 2 minutes. For each addi-
tional smoothie Liz produces, she must decrease her
production of salads by 1. And for each additional
salad she produces, she must decrease her production
of smoothies by 1. So

Liz's opportunity cost of producing 1 smoothie is
1 salad,

and

Liz's opportunity cost of producing 1 salad is
1 smoothie.

FIGURE 2.6 The Production Possibilities Frontiers
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Joe can produce 30 salads per hour, 1 every two minutes, if he
produces no smoothies. Or, he can produce 6 smoothies per
hour, 1 every 10 minutes, if he produces no salads. Joe's cus-
tomers buy equal quantities of salads and smoothies, so Joe pro-
duces 5 of each. His opportunity cost of a smoothie is 5 salads.
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TABLE 2.2 Liz's Production Possibilities

Minutes to Quantity
ltem produce 1 per hour
Smoothies 2 30
Salads 2 30

Liz’s customers buy smoothies and salads in equal
quantities, so she splits her time equally between the
two items and produces 15 smoothies and 15 salads
an hour.

Figure 2.6(b) illustrates the production possibili-
ties at Liz’s smoothie bar—Liz’s PPF.

Like Joe’s, Lizs PPF is linear because her ability to
produce salads and smoothies is the same no matter
how she divides her time between the two activities.
Liz’s opportunity cost of a smoothie is 1 salad at all
quantities of smoothies produced.
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Liz can produce 30 salads or 30 smoothies per hour, 1
of either item every two minutes. Liz's customers buy equal
quantities of salads and smoothies, so she produces 15 of
each. Liz's opportunity cost of a smoothie is 1 salad.

MyEconLab Animation
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Joe’s Comparative Advantage In which of the two
activities does Joe have a comparative advantage?
To answer this question, first recall the definition
of comparative advantage. A person has a compara-
tive advantage when that person’s opportunity cost
of producing a good is lower than another person’s
opportunity cost of producing that same good.

Joe’s opportunity cost of producing a salad is only
1/5 of a smoothie, while Liz’s opportunity cost of
producing a salad is 1 smoothie. So Joe has a com-
parative advantage in producing salads.

Liz’'s Comparative Advantage If Joe has a compara-
tive advantage in producing salads, Liz must have

a comparative advantage in producing smoothies.
Check the numbers. For Joe, a smoothie costs

5 salads, and for Liz, a smoothie costs only 1 salad.
So Liz has a comparative advantage in making
smoothies.

Achieving the Gains from Trade

Liz and Joe run into each other one evening in a
singles bar. After a few minutes of getting acquainted,
Liz tells Joe about her amazing smoothie business.
Her only problem, she tells Joe, is that she would like
to produce more because potential customers leave
when her lines get too long.

Joe doesn’t want to risk spoiling a blooming rela-
tionship by telling Liz about his own struggling busi-
ness, but he takes the risk. Joe explains to Liz that he
spends 50 minutes of every hour making 5 smooth-
ies and 10 minutes making 5 salads. Liz’s eyes pop.
“Have I got a deal for you!” she exclaims.

Liz's Proposal Here’s the deal that Liz sketches on

a paper napkin. Joe stops making smoothies and
allocates all his time to producing salads; Liz stops
making salads and allocates all her time to producing
smoothies. That is, they both specialize in producing
the good in which they have a comparative advan-
tage. Together they produce 30 smoothies and

30 salads—see Table 2.3(b).

They then trade. Liz suggests trading at a price
of 2 salads per smoothie. For her, that is a good deal
because she can produce a smoothie at a cost of
1 salad and sell it to Joe for 2 salads. It is also a good
deal for Joe because he can produce a salad at a cost
of 1/5th of a smoothie and sell it to Liz for 1/2 a
smoothie.

Liz explains that any price above 1 salad per
smoothie is good for her and any price below 5 salads
per smoothie is good for Joe, so a price of 2 salads per
smoothie lets them both gain, as she now describes.

TABLE 2.3 Liz and Joe Gain from Trade

(a) Before trade Liz Joe
Smoothies 15 5
Salads 15 5

(b) Specialization Liz Joe
Smoothies 30 0
Salads 0 30

(c) Trade Liz Joe
Smoothies sell 10 buy 10
Salads buy 20 sell 20

(d) After trade Liz Joe
Smoothies 20 10
Salads 20 10

(e) Gains from trade Liz Joe
Smoothies +5 +5
Salads +5 +5

At the proposed price, Liz offers to sell Joe
10 smoothies in exchange for 20 salads. Equivalently,
Joe sells Liz 20 salads in exchange for 10 smoothies.—
see Table 2.3(c).

After this trade, Joe has 10 salads—the 30 he pro-
duces minus the 20 he sells to Liz. He also has the
10 smoothies that he buys from Liz. So Joe now has
increased the quantities of smoothies and salads that
he can sell to his customers—see Table 2.3(d).

Liz has 20 smoothies—the 30 she produces minus
the 10 she sells to Joe. She also has the 20 salads
that she buys from Joe. Liz has increased the quanti-
ties of smoothies and salads that she can sell to her
customers—see Table 2.3(d). Both Liz and Joe gain
5 smoothies and 5 salads an hour—see Table 2.3(e).

lllustrating Liz’s Idea To illustrate her idea, Liz grabs
a fresh napkin and draws the graphs in Fig. 2.7.
First, she sketches Joe’s PPF in part (a) and shows
the point at which he is producing before they meet.



FIGURE 2.7 The Gains from Trade
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Initially, Joe produces at point A on his PPF in part (a), and
Liz produces at point A on her PPF in part (b). Joe's opportu-
nity cost of producing a salad is less than Liz's, so Joe has a
comparative advantage in producing salads. Liz's opportu-
nity cost of producing a smoothie is less than Joe's, so Liz
has a comparative advantage in producing smoothies.

If Joe specializes in making salads, he produces 30 sal-
ads and no smoothies at point B on his PPF. If Liz specializes

Recall that he is producing 5 smoothies and 5 salads
an hour at point 4.

She then sketches her own PPF in part (b), and
marks the point A at which she is producing 15
smoothies and 15 salads an hour.

She then shows what happens when they each
specialize in producing the good in which they have
a comparative advantage. Joe specializes in produc-
ing salads and produces 30 salads and no smoothies
at point B on his PPF. Liz specializes in producing
smoothies and produces 30 smoothies and no salads
at point B on her PPE

They then trade smoothies and salads at a price
of 2 salads per smoothie or 1/2 a smoothie per salad.
The red “Trade line” that Liz draws on each part of
the figure illustrates the tradeoff that each faces at the
proposed price.

Liz now shows Joe the amazing outcome of her
idea. After specializing and trading, Joe gets 10
smoothies and 10 salads at point C—a gain of 5
smoothies and 5 salads. He moves to a point outside
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in making smoothies, she produces 30 smoothies and no
salads at point B on her PPF. They exchange salads for
smoothies along the red “Trade line.” Liz buys salads from
Joe for less than her opportunity cost of producing them. Joe
buys smoothies from Liz for less than his opportunity cost of
producing them. Each goes to point C—a point outside his
or her PPF. With specialization and trade, Joe and Liz gain
5 smoothies and 5 salads each with no extra resources.
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his PPF. And Liz gets 20 smoothies and 20 salads at
point C—also a gain of 5 smoothies and 5 salads—
and moves to a point ousside her PPE

Despite Liz being more productive than Joe,
both gain from specializing at producing the good
in which they have a comparative advantage and
trading.

1 What gives a person a comparative advantage?

2 Distinguish between comparative advantage and
absolute advantage.

3 Why do people specialize and trade?
4 What are the gains from specialization and trade?
5 What is the source of the gains from trade?

Work these questions in Study Plan 2.4 and get instant
feedback. Do a Key Terms Quiz. MyEconLab
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® Economic Coordination

For 7 billion people to specialize and produce mil-
lions of different goods and services, individual
choices must somehow be coordinated. Two compet-
ing coordination systems have been used: central eco-
nomic planning and markets (see Az Issue, p. 8).
Central economic planning works badly because
economic planners don’t know people’s production
possibilities and preferences, so production ends up
inside the PPF and the wrong things are produced.
Decentralized coordination works best, but to do
so it needs four complementary social institutions.

They are:

® Firms

® Markets

= Property rights
= Money

Firms

A firm is an economic unit that hires factors of pro-
duction and organizes them to produce and sell
goods and services.

Firms coordinate a huge amount of economic
activity. For example, Loblaws buys or rents large
buildings, equips them with storage shelves and
checkout lanes, and hires labour. Loblaws directs the
labour and decides what goods to buy and sell.

But Galen Weston would not have become one of
the wealthiest people in Canada if Loblaws produced
everything that it sells. He became rich by specializ-
ing in providing retail services and buying from other
firms that specialize in producing goods (just as Liz

and Joe did). This trade needs markets.

Markets

In ordinary speech, the word marketr means a place
where people buy and sell goods such as fish, meat,
fruits, and vegetables.

In economics, a market is any arrangement that
enables buyers and sellers to get information and to
do business with each other. An example is the world
oil market, which is not a place but a network of pro-
ducers, consumers, wholesalers, and brokers who buy
and sell oil. In the world oil market, decision mak-
ers make deals by using the Internet. Enterprising
individuals and firms, each pursuing their own
self-interest, have profited by making markets—by

standing ready to buy or sell items in which they
specialize. But markets can work only when property
rights exist.

Property Rights

The social arrangements that govern the ownership,
use, and disposal of anything that people value are
called property rights. Real property includes land and
buildings—the things we call property in ordinary
speech—and durable goods such as plant and equip-
ment. Financial property includes stocks and bonds
and money in the bank. /ntellectual property is the
intangible product of creative effort. This type of
property includes books, music, computer programs,
and inventions of all kinds and is protected by copy-
rights and patents.

Where property rights are enforced, people have
the incentive to specialize and produce the goods and
services in which they have a comparative advantage.
Where people can steal the production of others,
resources are devoted not to production but to pro-
tecting possessions.

Money

Money is any commodity or token that is gener-
ally acceptable as a means of payment. Liz and

Joe don’t need money. They can exchange salads
and smoothies. In principle, trade in markets can
exchange any item for any other item. But you can
perhaps imagine how complicated life would be if
we exchanged goods for other goods. The “inven-
tion” of money makes trading in markets much
more efficient.

Circular Flows Through Markets

Trading in markets for goods and services and factors
of production creates a circular flow of expenditures
and incomes. Figure 2.8 shows the circular flows.
Households specialize and choose the quantities of
labour, land, capital, and entrepreneurial services to
sell or rent to firms. Firms choose the quantities of
factors of production to hire. These (red) flows go
through the factor markets. Households choose the
quantities of goods and services to buy, and firms
choose the quantities to produce. These (red) flows
go through the goods markets. Households receive
incomes and make expenditures on goods and ser-
vices (the green flows).

How do markets coordinate all these decisions?



FIGURE 2.8 Circular Flows in the Market Economy
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Coordinating Decisions

Markets coordinate decisions through price adjust-
ments. Suppose that some people who want to buy
hamburgers are not able to do so. To make buying
and selling plans the same, either more hamburgers
must be offered for sale or buyers must scale down
their appetites (or both). A rise in the price of a
hamburger produces this outcome. It encourages
producers to offer more hamburgers for sale and

encourages some people to change their lunch plans.

When the price is right, buying plans and selling
plans match.

Alternatively, suppose that more hamburgers are
available than people want to buy. In this case, more
hamburgers must be bought or fewer hamburgers
must be offered for sale (or both). A fall in the price
of a hamburger achieves this outcome. It encourages
people to buy more hamburgers and it encourages
firms to produce a smaller quantity of hamburgers.

Goods and
services Households choose the quantities of

Expenditure
interest, on goods and
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Households and firms make economic
choices and markets coordinate these
choices.

labour, land, capital, and entrepreneurial
services fo sell or rent to firms in exchange
for wages, rent, interest, and profits.
Households also choose how to spend their
incomes on the various types of goods and
services available.

Firms choose the quantities of factors
of production fo hire and the quantities of
goods and services to produce.

Goods markets and factor markets
coordinate these choices of households and
firms.

The counterclockwise red flows are
real flows—the flow of factors of produc-

tion from households to firms and the
flow of goods and services from firms to
households.

The clockwise green flows are the pay-
ments for the red flows. They are the flow of
incomes from firms to households and the
flow of expenditure on goods and services
from households to firms.
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1 Why are social institutions such as firms, mar-
kets, property rights, and money necessary?

2 What are the main functions of markets?

3 What are the flows in the market economy that
go from firms to households and the flows from
households to firms?

Work these questions in Study Plan 2.5 and get instant
feedback. Do a Key Terms Quiz. MyEconLab

@ You have now begun to see how economists
approach economic questions. You can see all
around you the lessons you've learned in this chapter.
Economics in the News on pp. 46—47 provides an
opportunity to apply the PPF model to deepen your
understanding of why Canada produces more energy
than it consumes and exports the rest.



4) ECONOMICS IN THE NEWS

Expanding Production
Possibilities

Husky Energy Inc Eyes Atlantic Canada LNG Project to

Export to Europe, Indonesia
Financial Post
April 3, 2014

Husky Energy Inc. is mulling a liquefied natural gas (LNG) project in Canada’s Atlantic
Coast amid interest from European countries looking to diversify their natural gas sup-
plies away from Russia.

“We are constantly looking at ways to monetize some of our gas discoveries,” Malcolm
Maclean, Husky’s senior vice-president for the Atlantic region, said in an interview on
the sidelines of a conference in Toronto. “We are looking at a world-class LNG project
exporting to Europe or even Indonesia. We are in very early [stages]. We are looking at
preliminary studies and need to further appraise some of the discoveries to date. In the
Atlantic region, the focus has been very much on oil, not really gas.” ...

Natural gas production from the Atlantic may present a new growth avenue for Husky,
which has seen its oil production decline from Atlantic fields, despite significant new dis-
coveries. Husky’s production from the Atlantic fell to 40,800 barrels per day in the fourth
quarter, from 45,700 [barrels a day] during the same period in 2012, partly due to the
maturing White Rose fields.

Last year, the company made major discoveries at Bay

du Nord and Harpoon in the Atlantic region along

with its Norwegian partner Statoil SA. ESSENCE OF THE STORY

® Husky Energy Inc. is thinking about producing

The companies are accelerating appraisal of the two liquefied natural gas (LNG) on the Atlantic

discoveries, along with the Mizzen field discovery, Coast for export to Europe and Indonesia.
which is expected to contain as much as 200 million - . . .

' ] m The firm’s production of oil from its existing
barrels of oil. The Bay du Nord alone may contain Atlantic field is shrinking, but it expects both
400 million barrels of crude oil, according to a com- natural gas and oil production to expand.
pany presentation. ... ® Husky and a partner say they have discovered
Written by Yadullah Hussain. Material reprinted with the express permission of new Atlantic reserves fheY believe contain up
National Post, a division of Postmedia Network Inc. to 600 mi||ion borrels Of crude Oll

MyEconLab More Economics in the News
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m Husky Energy Inc. is Canada’s third-largest producer of
oil and gas.

The discovery of new
reserves expands
production possibilities

40

® Canada has hundreds of oil and gas producers, and
in 2013 the industry’s output was the equivalent of
7 million barrels per day.

Other goods and services (units per day)

30
® Canada consumed 5 million barrels per day and
exported 2 million barrels.
20
B We can explain Canada’s oil and gas production, con-
sumption, and exports using the ideas you have learned
in this chapter. ok
m Figure 1 shows how the discovery of new oil and gas
reserves changes Canada’s production possibilities. o PPFaoia.
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m The blue curve PPFy shows what our production possibili- ‘ 4
ties would be without the discovery of new reserves. Oil and gas (millions of barrels per day)
® The discovery of new reserves exponds production pos- Figure 1 Oil and Gas Production Possibilities Expand
sibilities and the PPF becomes the red PPFyq13. At each
quantity of other goods and services (measured on the
y-axis), Canada can produce more oil and gas (mea-

sured on the x-axis).
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m Figure 2 shows the point on PPFyg13 at which Canada
produced in 2013. It produced 7 million barrels (equiva-
lent) of oil and gas and 30 units of other goods and
services a day at point A.

Production
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m The slope of the PPF at point A measures the opportunity
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cost of oil and gas—the units of other goods and ser- 20}
vices that must be forgone to get another million barrels
er day. Exports | :

® Canada can sell oil and gas to other countries and the Trade line

terms on which that trade occurs is shown by the red _
“Trade line.” This line is like that for frade between Joe ! P S S

1 1
and Liz in Fig. 2.7. 0 1 2 3 45 6 7 8 9 1011 12
Oil and gas (millions of barrels per day)

PPF2013
1 1

® |n 2013, Canada consumed 5 million barrels of oil
and gas a day at point B, a point outside its PPF, and Figure 2 Production, Exports, and Consumption
exported 2 million barrels a day, as shown by the blue of Oil and Gas in 2013

arrow.
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Key Points

Production Possibilities and Opportunity Cost
(pp- 32-34)

The production possibilities frontier is the bound-
ary between production levels that are attainable
and those that are not attainable when all the
available resources are used to their limits.
Production efficiency occurs at points on the pro-
duction possibilities frontier.

Along the production possibilities frontier, the
opportunity cost of producing more of one good

is the amount of the other good that must be

given up.

The opportunity cost of all goods increases as the
production of the good increases.

Working Problems 1 to 3 will give you a better under-
standing of production possibilities and opportunity cost.

Using Resources Efficiently (pp. 35-37)

Allocative efficiency occurs when goods and ser-
vices are produced at the least possible cost and
in the quantities that bring the greatest possible
benefit.

The marginal cost of a good is the opportunity
cost of producing one more unit of it.

The marginal benefit from a good is the benefit
received from consuming one more unit of it and
is measured by the willingness to pay for it.

The marginal benefit of a good decreases as the
amount of the good available increases.
Resources are used efficiently when the marginal
cost of each good is equal to its marginal benefit.

Working Problems 4 to 6 will give you a better under-
standing of the efficient use of resources.

Key Terms

Absolute advantage, 40
Allocative efficiency, 35
Capital accumulation, 38
Comparative advantage, 40

Economic growth, 38
Firm, 44

Market, 44
Money, 44

Marginal benefit, 36
Marginal benefit curve, 36
Marginal cost, 35

Economic Growth (pp. 38-39)

= Economic growth, which is the expansion of pro-
duction possibilities, results from capital accumu-
lation and technological change.

® The opportunity cost of economic growth is for-
gone current consumption.

® The benefit of economic growth is increased
future consumption.

Working Problem 7 will give you a better understanding
of economic growth.

Gains from Trade (pp. 40-43)

® A person has a comparative advantage in pro-
ducing a good if that person can produce the
good at a lower opportunity cost than everyone
else.

= People gain by specializing in the activity in which
they have a comparative advantage and trading
with others.

Working Problems 8 and 9 will give you a better under-
standing of the gains from trade.

Economic Coordination (pp. 44-45)

= Firms coordinate a large amount of economic
activity, but there is a limit to the efficient size of a
firm.

® Markets coordinate the economic choices of peo-
ple and firms.

® Markets can work efficiently only when property
rights exist.

= Money makes trading in markets more efficient.

Working Problem 10 will give you a better understanding
of economic coordination.

MyEconLab Key Terms Quiz

Preferences, 36

Production efficiency, 33
Production possibilities frontier, 32
Property rights, 44

Technological change, 38

Opportunity cost, 33
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Leisure Island has 50 hours of labour a day that it can
use to produce entertainment and good food. The
table shows the maximum quantity of each good that
it can produce with different quantities of labour.

Labour Entertainment Good food
(hours) (shows per week) (meals per week)
0 0 or 0
10 2 or 5
20 4 or 9
30 6 or 12
40 8 or 14
50 10 or 15
Questions

1. Can Leisure Island produce 4 shows and 14 meals
a week?

2. If Leisure Island produces 4 shows and 9 meals a
week, is production efficient?

3. If Leisure Island produces 8 shows and 5 meals a
week, do the people of Leisure Island face a tradeoff?

4. Suppose that Leisure Island produces 4 shows and
12 meals a week. Calculate the opportunity cost of
producing 2 additional shows a week.

Solutions

1. To produce 4 shows it would use 20 hours and to
produce 14 meals it would use 40 hours, so to pro-
duce 4 shows and 14 meals a week, Leisure Island
would use 60 hours of labour. Leisure Island has
only 50 hours of labour available, so it cannot pro-
duce 4 shows and 14 meals a week.

Key Point: Production is unattainable if it uses more
resources than are available.

2. When Leisure Island produces 4 shows it uses
20 hours of labour and when it produces 9 meals
it uses 20 hours. In total, it uses 40 hours, which
is less than the 50 hours of labour available. So
Leisure Island’s production is not efficient.

Key Point: Production is efficient only if the economy
uses all its resources.

3. When Leisure Island produces 8 shows and
5 meals, it uses 50 hours of labour. Leisure Island
is using all its resources, so to produce more of
either good, it would face a tradeoff.

Key Point: An economy faces a tradeoff only when it
uses all the available resources.

4. When Leisure Island produces 4 shows and
12 meals a week, it uses 50 hours of labour. To

Worked Problem 49

You can work this problem in Chapter 2 Study Plan.

produce 2 additional shows a week, Leisure Island
faces a tradeoff and incurs an opportunity cost.

To produce 2 additional shows a week, Leisure
Island moves 10 hours of labour from good food
production, which decreases the quantity of meals
from 12 to 9 a week—a decrease of 3 meals. That is,
to get 2 additional shows a week Leisure Island mzust
give up 3 meals a week. The opportunity cost of the
2 additional shows is 3 meals a week.

Key Point: When an economy is using all its resources
and it decides to increase production of one good, it
incurs an opportunity cost equal to the quantity of
the good that it must forgo.

Key Figure

Each row of the following table sets out the combi-
nation of shows and meals that Leisure Island can
produce in a week when it uses 50 hours of labour.
Good food

(meals per week)

Entertainment
(shows per week)

A 0 and 15
B 2 and 14
C 4 and 12
D 6 and 9
E 8 and 5
F 10 and 0

Points A through F plot these combinations of shows
and meals. The blue curve through these points is
Leisure Island’s PPF. Point X (4 shows and 14 meals
in Question 1) is unattainable; Point ¥ (4 shows

and 9 meals in Question 2) is inefficient. Point F (8
shows and 5 meals in Question 3) is on the PPF and
the arrow illustrates the tradeoff and the calculation
of opportunity cost of 2 additional shows a week.

Unattainable

Good food (meals per week)

0 2 4 6 8 10

Entertainment (shows per week)

MyEconLab Interactive Animation
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MyEcon Lab  You can work Problems 1 to 10 in Chapter 2 Study Plan and get instant feedback.

Production Possibilities and Opportunity Cost Economic Growth (Study Plan 2.3)

(Study Plan 2.1) 7. A farm grows wheat and produces pork. The

Use the following information to work Problems 1 to marginal cost of producing each of these products
3. Brazil produces ethanol from sugar, and the land increases as more of it is produced.

used to grow sugar can'b’e used to grow fof’d' crops. a. Make a graph that illustrates the farm’s PPF.
The table sets out Brazil’s production possibilities for b. The farm adopts a new technology that allows

ethanol and food crops: it to use fewer resources to fatten pigs. On your

Ethanol Food crops graph sketch the impact of the new technology
(barrels per day) (tonnes per day) on the farm’s PPF.
70 and 0 c. With the farm using the new technology
64 and 1 described in part (b), has the opportunity
54 and 2 cost of producing a tonne of wheat increased,
40 and 3 decreased, or remained the same? Explain and
22 and 4 illustrate your answer.
0 and 5 d. Is the farm more efficient with the new tech-
1. a. Draw a graph of Brazil's PPF and explain how nology than it was with the old one? Why?
your graph illustrates scarcity. Gains from Trade (Study Plan 2.4)

b. If Brazil produces 40 barrels of ethanol a day,
how much food must it produce to achieve pro-
duction efficiency?

c. Why does Brazil face a tradeoff on its PPF?

2. a. If Brazil increases ethanol production from
40 barrels per day to 54 barrels a day, what
is the opportunity cost of the additional
ethanol?

8. In an hour, Sue can produce 40 caps or 4 jackets
and Tessa can produce 80 caps or 4 jackets.

a. Calculate Sue’s opportunity cost of producing a cap.

b. Calculate Tessa’s opportunity cost of producing
a cap.

c. Who has a comparative advantage in producing
caps?

d. If Sue and Tessa specialize in producing the
good in which they have a comparative advan-

tage and then trade 1 jacket for 15 caps, who
gains from the specialization and trade?

b. If Brazil increases food production from
2 tonnes per day to 3 tonnes per day, what is
the opportunity cost of the additional food?

c. What is the relationship between your answers 9

to parts (a) and (b)? . Suppose that Tessa buys a new machine that

enables her to make 20 jackets an hour. (She can
3. Does Brazil face an increasing opportunity cost of still make only 80 caps per hour.)

ethanol? What feature of Brazil’s PPF illustrates

) . . 5 a. Who now has a comparative advantage in pro-
increasing opportunity cost?

ducing jackets?

Using Resources Efficiently (Study Plan 2.2) b. Can Sue and Tessa still gain from trade?
c. Would Sue and Tessa still be willing to trade

Use the table above to work Problems 4 and 5. I jacket for 15 caps? Explain your answer.

4. Define marginal cost and calculate Brazil’s mar-
ginal cost of producing a tonne of food when the Economic Coordination (Study Plan 2.5)

quantity produced is 2.5 tonnes per day. 10. For 50 years, Cuba has had a centrally planned

5. Define marginal benefit. Explain how it is mea- economy in which the government makes the big
sured and why the data in the table does not decisions on how resources will be allocated.
enable you to calculate Brazil’s marginal benefit a. Why would you expect Cuba’s production
from food. possibilities (per person) to be smaller than

6. Distinguish between production efficiency and those of Canada?
allocative efficiency. Explain why many production b. What are the social institutions that Cuba
possibilities achieve production efficiency but only might lack that help Canada to achieve alloca-

one achieves allocative efficiency. tive efficiency?
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Production Possibilities and Opportunity Cost

Use the following table to work Problems 11 and 12.
Suppose that Yucatan’s production possibilities are:

Food Sunscreen
(kilograms per month) (litres per month)
300 and 0
200 and 50
100 and 100
0 and 150

11. a. Draw a graph of Yucatan’s PPF and explain
how your graph illustrates a tradeoff.

b. If Yucatan produces 150 kilograms of food per
month, how much sunscreen must it produce
if it achieves production efficiency?

c. What is Yucatan’s opportunity cost of produc-
ing (i) 1 kilogram of food and (ii) 1 litre of
sunscreen?

d. What is the relationship between your answers
to part (¢)?

12. What feature of a PPF illustrates increasing
opportunity cost? Explain why Yucatan’s oppor-
tunity cost does or does not increase.

Using Resources Efficiently

13. In Problem 11, what is the marginal cost of
1 kilogram of food in Yucatan when the quantity
produced is 150 kilograms per day? What is spe-
cial about the marginal cost of food in Yucatan?
14. The table describes the preferences in Yucatan.

Sunscreen Willingness to pay
(litres per month) (kilograms of food per litre)
25 3
75 2
125 1

a. What is the marginal benefit from sunscreen
and how is it measured?
b. Use the table in Problem 11. What does
Yucatan produce to achieve allocative efficiency?
15. Downtown Music Stores Squeezed out of
Business
Music retailing is changing: Sony Music and
Amazon are selling online, discount stores are
selling at low prices, and downtown music
retailers are all struggling.
Source: The Economist, January 20, 2007
a. Draw the PPF curves for downtown music

retailers and online music retailers before and
after the Internet became available.

Additional Problems and Applications 51

You can work these problems in MyEconLab if assigned by your instructor.

b. Draw the marginal cost and marginal ben-
efit curves for downtown music retailers and
online music retailers before and after the
Internet became available.

c. Explain how changes in production possibili-
ties, preferences, or both have changed the way
in which recorded music is retailed.

Use the following news clip to work Problems 16
and 17.

Malaria Eradication Back on the Table

In response to the Gates Malaria Forum in October
2007, countries are debating the pros and cons of
eradication. Dr. Arata Kochi of the World Health
Organization believes that with enough money
malaria cases could be cut by 90 percent, but it
would be very expensive to eliminate the remaining
10 percent of cases, so countries should not strive to
eradicate malaria.

Source: The New York Times, March 4, 2008

16. Is Dr. Kochi talking about production efficiency or
allocative efficiency or both?

17. Make a graph with the percentage of malaria
cases eliminated on the x-axis and the marginal
cost and marginal benefit of driving down
malaria cases on the y-axis. On your graph:

(i) Draw a marginal cost curve and marginal
benefit curve that are consistent with Dr.
Kochi’s opinion.

(ii) Identify the quantity of malaria eradicated
that achieves allocative efficiency.

Economic Growth

18. Capital accumulation and technological change
bring economic growth: Production that was
unattainable yesterday becomes attainable
today; production that is unattainable today
will become attainable tomorrow. Why doesn’t
economic growth bring an end to scarcity one
day?

19. Toyota Plans to Build a Better Company
Toyota will continue to produce 3 million cars
per year and will use the balance of its resources to
upgrade its workers’ skills and create new technology.
In three years’ time, Toyota plans to produce better
cars and be more productive.

Source: Financial Post, April 7, 2014
a. What is the opportunuity cost of Toyoto
upgrading its workers’ skills and creating new
technology?
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b.

CHAPTER 2 The Economic Problem

Sketch Toyota’s PPF and mark its produc-
tion point in 2014. Now show on your graph
Toyota’s PPF in 2018.

Gains from Trade

Use the following data to work Problems 20 and 21.

Kim can produce 40 pies or 400 cakes an hour. Liam
can produce 100 pies or 200 cakes an hour.

20. a.

b.

21. a.

C.

d.

Calculate Kim’s opportunity cost of a pie and
Liam’s opportunity cost of a pie.

If each spends 30 minutes of each hour pro-
ducing pies and 30 minutes producing cakes,
how many pies and cakes does each produce?

. Who has a comparative advantage in produc-

ing (i) pies and (ii) cakes?

Draw a graph of Kim’s PPF and Liam’s PPF
and show the point at which each produces
when they spend 30 minutes of each hour
producing pies and 30 minutes producing
cakes.

. On your graph, show what Kim produces and

what Liam produces when they specialize.
When they specialize and trade, what are the
total gains from trade?

If Kim and Liam share the total gains equally,
what trade takes place between them?

22. Tony and Patty produce skis and snowboards.
The tables show their production possibilities.
Tony produces 5 snowboards and 40 skis a
week; Patty produces 10 snowboards and 5 skis

a week.
Tony’s Production Possibilities
Snowboards Skis
(units per week) (units per week)
25 and 0
20 and 10
15 and 20
10 and 30
5 and 40
0 and 50
Patty’s Production Possibilities
Snowboards Skis
(units per week) (units per week)
20 and 0
10 and 5
0 and 10
a. Who has a comparative advantage in produc-

b.

ing (i) snowboards and (ii) skis?
If Tony and Patty specialize and trade 1 snow-
board for 1 ski, what are the gains from trade?

Economic Coordination

23. On a graph of the circular flows in the market
economy indicate the real and money flows in
which the following items belong:

a. You buy an iPad from the Apple Store.

b. Apple Inc. pays the designers of the iPad.

c. Apple Inc. decides to expand and rents an

adjacent building.

d. You buy a new e-book from Amazon.
e. Apple Inc. hires a student as an intern during

the summer.

Economics in the News

24. After you have studied Economics in the News on
pp. 4647, answer the following questions.

25.

a.

b.

d.

How does the discovery of new oil and gas
reserves change Canada’s PPF?
How do technological advances in the pro-

duction of other goods and services change
Canada’s PPF?

. How are Husky’s discoveries changing

Canada’s opportunity cost of producing oil
and gas?

When technological advances in the produc-
tion of other goods and services occur, how
does the opportunity cost of producing oil and
gas change? Does it increase or decrease?

Lots of Little Screens

Inexpensive broadband access has created a gen-
eration of television producers for whom the
Internet is their native medium. As they redirect
the focus from TV to computers, cellphones, and
iPods, the video market is developing into an
open digital network.

Source: The New York Times,
December 2, 2007

. How has inexpensive broadband changed the

production possibilities of video entertainment
and other goods and services?

. Sketch a PPF for video entertainment and

other goods and services before broadband.

. Show how the arrival of inexpensive broad-

band has changed the PPF.

. Sketch a marginal benefit curve for video

entertainment.

. Show how the new generation of TV pro-

ducers for whom the Internet is their native
medium might have changed the marginal

benefit from video entertainment.

Explain how the efficient quantity of video
entertainment has changed.



Your Economic
Revolution

Three periods in human history stand out as ones of eco-
nomic revolution. The first, the Agricultural Revolution,
occurred 10,000 years ago. In what is today Iraq, people
learned to domesticate animals and plant crops. People
stopped roaming in search of food and settled in villages,
towns, and cities where they specialized in the activities in which they had a compara-
tive advantage and developed markets in which to exchange their products. Wealth
increased enormously.

Economics was born during the /ndustrial Revolution, which began in England dur-
ing the 1760s. For the first time, people began to apply science and create new tech-
nologies for the manufacture of textiles and iron, to create steam engines, and to boost
the output of farms.

You are studying economics at a time that future historians will call the Information
Revolution. Over the entire world, people are embracing new information technologies
and prospering on an unprecedented scale.

During all three economic revolutions, many have prospered but others have been
left behind. It is the range of human progress that poses the greatest question for eco-
nomics and the one that Adam Smith addressed in the first work of economic science:
What causes the differences in wealth among nations?

PART ONE

UNDERSTANDING THE
SCOPE OF ECONOMICS

Many people had written about economics before Adam
Smith, but he made economics a science. Born in 1723
in Kirkcaldy, a small fishing town near Edinburgh,
Scotland, Smith was the only child of the town’s customs
officer. Lured from his professorship (he was a full profes-
sor at 28) by a wealthy Scottish duke who gave him a
pension of £300 a year—10 times the average income at
that time—Smith devoted 10 years to writing his mas-
terpiece: An Inquiry into the Nature and Causes of
the Wealth of Nations, published in 1776.

Why, Adam Smith asked, are some nations wealthy
while others are poor? He was pondering these ques-
tions at the height of the Industrial Revolution, and he
answered by emphasizing the power of the division of
labour and free markets in raising labour productivity.

Every individual who
intends only his own gain
is led by an invisible hand
fo promote an end (the

public good) which was no
part of his intention.

ADAM SMITH
The Wealth of Nations

the wire, another straightens it,
a third cuts it, a fourth points it,
a fifth grinds it. Three specialists .

10 illustrate his argument, Adam Smith described rwo make the head, and a fourth
pin factories. In the first, one person, using the hand tools attaches it. Finally, the pin is
available in the 1770s, could make 20 pins a day. In the polished and packaged.

But a large market is needed
to support the division of

other, by using those same hand tools but breaking the pro-
cess into a number of individually small operations in which

people specialize—=by the division of labour—10 people
could make a staggering 48,000 pins a day. One draws out

labour: One factory employing 10 workers would need to
sell more than 15 million pins a year to stay in business!
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Q TALKING WITH i

Professor Duflo, what’s the story about how you
became an economist and in particular the architect
of experiments designed to understand the economic
choices of the very poor?

When I was a kid, I was exposed to many stories
and images of poor children: through my mothers’
engagement as a doctor in a small NGO dealing
with child victims of war and through books and
stories about children living all around the world.
I remember asking myself how
I could justify my luck of being
born where I was. I had a very
exaggerated idea of what it was
to be poor, but this idea caused
sufficient discomfort that I knew
I had to do something about it, if I could.

Quite by accident, I discovered that economics was
the way in which I could actually be useful: While
spending a year in Russia teaching French and
studying history, I realized that academic economists
have the ability to intervene in the world while
keeping enough sanity to analyze it. I thought this
would be ideal for me and I have never regretted it.

I have the best job in the world.

*Read the full interview with Esther Duflo in MyEconLab.

54

... imagine living on under a dollar

a day after your rent is paid in
Seattle or Denver. Not easy!

ESTHER DUFLO is the Abdul Latif Jameel Professor of
Poverty Alleviation and Development Economics at the
Massachusetts Institute of Technology. Among her many
honours are the 2010 John Bates Clark Medal for the
best economist under 40 and the Financial Times and
Goldman Sachs Business Book of the Year Award in
2011 for her book (with Abhijit Banerjee) Poor Econom-
ics: A Radical Rethinking of the Way to Fight Global
Poverty. Professor Duflo’s research seeks to advance our
understanding of the economic choices of the extremely
poor by conducting massive real-world experiments.

Professor Duflo was an undergraduate student of
history and economics at Ecole Normale Supérieure
and completed a master’s degree at DELTA in Paris
before moving to the United States. She earned her
Ph.D. in economics at MIT in 1999.

Michael Parkin and Robin Bade talked with her
about her work, which advances our understanding of
the economic choices and condition of the very poor.

The very poor who you study are people who live on
31 adayor$2aday. ... Is $1 a day a true measure
that includes everything these poor people consume?

For defining the poverty line, we dont include the
cost of housing. The poor also get free goods, some-
times of bad quality (education, healthcare) and the
value of those is also not included. Other than that,
yes, it is everything.

Moreover, you have to realize this is everything,
taking into account the fact that
life is much cheaper in many
poor countries because salaries
are lower, so anything that is
made and consumed locally
(e.g., a haircut) is cheaper.

For example, in India, the purchasing power
of a dollar (in terms of the real goods you can buy)
is about 3 times what it is in the United States. So
the poverty line we use for India is 33 cents per day,
not a dollar.

All told, you really have to imagine living on
under a dollar a day after your rent is paid in Seattle
or Denver. Not easy!



After studying this chapter,
you will be able to:

@ Describe a competitive market and think about a
price as an opportunity cost

¢ Explain the influences on demand
# Explain the influences on supply

¢ Explain how demand and supply determine prices
and quantities bought and sold

¢ Use the demand and supply model to make
predictions about changes in prices and
quantities

" GREATPRICE |
PART TWO HOW MARKETS WORK

DEMAND AND SUPPLY

4

A disease that kills banana trees is jumping continents
and left unchecked will bring a big drop in banana
production. What will happen to the price of bananas
if the disease isn't contained? The demand and supply
model answers this question.

This model that you're about to study is the main
tool of economics. It explains how prices are deter-
mined and how they guide the use of resources to
influence What, How, and For Whom goods and
services are produced.

Economics in the News at the end of the chapter
answers the question about the price of bananas.
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56 CHAPTER 3 Demand and Supply

®» Markets and Prices

When you need a new pair of running shoes, want
a bagel and a latte, plan to upgrade your cellphone,
or need to fly home for Thanksgiving, you must
find a place where people sell those items or offer
those services. The place in which you find them is
a market. You learned in Chapter 2 (p. 44) that a
market is any arrangement that enables buyers and
sellers to get information and to do business with
each other.

A market has two sides: buyers and sellers. There
are markets for goods such as apples and hiking boots,
for services such as haircuts and tennis lessons, for fac-
tors of production such as computer programmers and
earthmovers, and for other manufactured inpuss such
as memory chips and auto parts. There are also mar-
kets for money such as Japanese yen and for financial
securities such as Yahoo! stock. Only our imagination
limits what can be traded in markets.

Some markets are physical places where buyers
and sellers meet and where an auctioneer or a broker
helps to determine the prices. Examples of this type
of market are live car and house auctions and the
wholesale fish, meat, and produce markets.

Some markets are groups of people spread around
the world who never meet and know little about each
other but are connected through the Internet or by
telephone and fax. Examples are the e-commerce
markets and the currency markets.

But most markets are unorganized collections
of buyers and sellers. You do most of your trading
in this type of market. An example is the market
for basketball shoes. The buyers in this $3 billion-
a-year market are the 45 million Canadians and
Americans who play basketball (or who want to
make a fashion statement). The sellers are the tens
of thousands of retail sports equipment and foot-
wear stores. Each buyer can visit several different
stores, and each seller knows that the buyer has a
choice of stores.

Markets vary in the intensity of competition that
buyers and sellers face. In this chapter, we're going to
study a competitive market—a market that has many
buyers and many sellers, so no single buyer or seller
can influence the price.

Producers offer items for sale only if the price is
high enough to cover their opportunity cost. And
consumers respond to changing opportunity cost
by seeking cheaper alternatives to expensive items.

We are going to study how people respond to
prices and the forces that determine prices. But

to pursue these tasks, we need to understand the
relationship between a price and an opportunity cost.

In everyday life, the price of an object is the num-
ber of dollars that must be given up in exchange for
it. Economists refer to this price as the money price.

The opportunity cost of an action is the highest-
valued alternative forgone. If, when you buy a cup
of coffee, the highest-valued thing you forgo is some
gum, then the opportunity cost of the coffee is the
quantity of gum forgone. We can calculate the quan-
tity of gum forgone from the money prices of the
coffee and the gum.

If the money price of coffee is $1 a cup and the
money price of gum is 50¢ a pack, then the opportu-
nity cost of one cup of coffee is two packs of gum. To
calculate this opportunity cost, we divide the price of
a cup of coffee by the price of a pack of gum and find
the ratio of one price to the other. The ratio of one
price to another is called a relative price, and a relative
price is an opportunity cost.

We can express the relative price of coffee in
terms of gum or any other good. The normal way of
expressing a relative price is in terms of a “basket” of
all goods and services. To calculate this relative price,
we divide the money price of a good by the money
price of a “basket” of all goods (called a price index).
The resulting relative price tells us the opportunity
cost of the good in terms of how much of the “bas-
ket” we must give up to buy it.

The demand and supply model that we are about
to study determines relative prices, and the word
“price” means relative price. When we predict that a
price will fall, we do not mean that its money price
will fall—although it might. We mean that its relative
price will fall. That is, its price will fall relative to the
average price of other goods and services.

1 What is the distinction between a money price
and a relative price?

2 Explain why a relative price is an opportunity
cost.

3 Think of examples of goods whose relative price
has risen or fallen by a large amount.

Work these questions in Study Plan 3.1 and get instant
feedback. Do a Key Terms Quiz. MyEconLab

Let’s begin our study of demand and supply, start-
ing with demand.



® Demand

If you demand something, then you:

1. Want it.
2. Can afford it.
3. Plan to buy it.

Wants are the unlimited desires or wishes that
people have for goods and services. How many
times have you thought that you would like
something “if only you could afford it” or “if it
weren’t so expensive”? Scarcity guarantees that
many—perhaps most—of our wants will never be
satisfied. Demand reflects a decision about which
wants to satisfy.

The quantity demanded of a good or service is
the amount that consumers plan to buy during a
given time period at a particular price. The quan-
tity demanded is not necessarily the same as the
quantity actually bought. Sometimes the quantity
demanded exceeds the amount of goods available,
so the quantity bought is less than the quantity
demanded.

The quantity demanded is measured as an amount
per unit of time. For example, suppose that you buy
one cup of coffee a day. The quantity of coffee that
you demand can be expressed as 1 cup per day, 7
cups per week, or 365 cups per year.

Many factors influence buying plans, and one of
them is the price. We look first at the relationship
between the quantity demanded of a good and its
price. To study this relationship, we keep all other
influences on buying plans the same and we ask:
How, other things remaining the same, does the
quantity demanded of a good change as its price
changes?

The law of demand provides the answer.

The Law of Demand

The law of demand states:
Other things remaining the same, the higher
the price of a good, the smaller is the quantity

demanded; and the lower the price of a good,
the greater is the quantity demanded.

Why does a higher price reduce the quantity
demanded? For two reasons:

m Substitution effect
® Income effect
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Substitution Effect When the price of a good rises,
other things remaining the same, its relative price—
its opportunity cost—rises. Although each good is
unique, it has substitutes—other goods that can be
used in its place. As the opportunity cost of a good
rises, the incentive to economize on its use and
switch to a substitute becomes stronger.

Income Effect When a price rises, other things
remaining the same, the price rises relative to income.
Faced with a higher price and an unchanged income,
people cannot afford to buy all the things they
previously bought. They must decrease the quanti-
ties demanded of at least some goods and services.
Normally, the good whose price has increased will be
one of the goods that people buy less of.

To see the substitution effect and the income
effect at work, think about the effects of a change
in the price of an energy bar. Several different goods
are substitutes for an energy bar. For example, an
energy drink could be consumed instead of an
energy bar.

Suppose that an energy bar initially sells for $3
and then its price falls to $1.50. People now sub-
stitute energy bars for energy drinks—the substitu-
tion effect. And with a budget that now has some
slack from the lower price of an energy bar, people
buy even more energy bars—the income effect. The
quantity of energy bars demanded increases for these
two reasons.

Now suppose that an energy bar initially sells for
$3 and then the price doubles to $6. People now buy
fewer energy bars and more energy drinks—the sub-
stitution effect. And faced with a tighter budget, peo-
ple buy even fewer energy bars—the income effect.
The quantity of energy bars demanded decreases for
these two reasons.

Demand Curve and Demand Schedule

You are now about to study one of the two most used
curves in economics: the demand curve. You are also
going to encounter one of the most critical distinc-
tions: the distinction between demand and quantity
demanded.

The term demand refers to the entire relation-
ship between the price of a good and the quantity
demanded of that good. Demand is illustrated
by the demand curve and the demand schedule.
The term quantity demanded refers to a point on
a demand curve—the quantity demanded at a
particular price.
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Figure 3.1 shows the demand curve for energy
bars. A demand curve shows the relationship between
the quantity demanded of a good and its price when
all other influences on consumers’ planned purchases
remain the same.

The table in Fig. 3.1 is the demand schedule for
energy bars. A demand schedule lists the quantities
demanded at each price when all the other influences
on consumers planned purchases remain the same.
For example, if the price of a bar is 50¢, the quantity
demanded is 22 million a week. If the price is $2.50,
the quantity demanded is 5 million a week. The
other rows of the table show the quantities demanded
at prices of $1.00, $1.50, and $2.00.

We graph the demand schedule as a demand curve
with the quantity demanded on the x-axis and the
price on the y-axis. The points on the demand curve
labelled A through £ correspond to the rows of the
demand schedule. For example, point 4 on the graph
shows a quantity demanded of 22 million energy bars
a week at a price of 50¢ a bar.

Willingness and Ability to Pay Another way of
looking at the demand curve is as a willingness-and-
ability-to-pay curve. The willingness and ability to
pay is a measure of marginal benefit.

If a small quantity is available, the highest price
that someone is willing and able to pay for one more
unit is high. But as the quantity available increases,
the marginal benefit of each additional unit falls and
the highest price that someone is willing and able to
pay also falls along the demand curve.

In Fig. 3.1, if only 5 million energy bars are avail-
able each week, the highest price that someone is
willing to pay for the 5 millionth bar is $2.50. But if
22 million energy bars are available each week, some-
one is willing to pay 50¢ for the last bar bought.

A Change in Demand

When any factor that influences buying plans changes,
other than the price of the good, there is a change in
demand. Figure 3.2 illustrates an increase in demand.
When demand increases, the demand curve shifts right-
ward and the quantity demanded at each price is greater.
For example, at $2.50 a bar, the quantity demanded on
the original (blue) demand curve is 5 million energy
bars a week. On the new (red) demand curve, at $2.50
a bar, the quantity demanded is 15 million bars a week.
Look closely at the numbers in the table and check that
the quantity demanded at each price is greater.

FIGURE 3.1 The Demand Curve
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Price (millions of bars
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A 0.50 22
B 1.00 15
C 1.50 10
D 2.00
E 2.50 5

The table shows a demand schedule for energy bars. At a
price of 50¢ a bar, 22 million bars a week are demanded;
at a price of $1.50 a bar, 10 million bars a week are
demanded. The demand curve shows the relationship
between quantity demanded and price, other things remain-
ing the same. The demand curve slopes downward: As the
price falls, the quantity demanded increases.

The demand curve can be read in two ways. For a
given price, the demand curve fells us the quantity that
people plan to buy. For example, at a price of $1.50 a bar,
people plan to buy 10 million bars a week. For a given
quantity, the demand curve tells us the maximum price that
consumers are willing and able to pay for the last bar avail-
able. For example, the maximum price that consumers will
pay for the 15 millionth bar is $1.00.

MyEconLab Animation



FIGURE 3.2 An Increase in Demand
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Quantity demanded (millions of bars per week)
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Original income New higher income

Quantity Quantity
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Price (millions Price (millions
(dollars of bars (dollars of bars
per bar) per week) per bar) per week)
A 0.50 22 A 0.50 32
B 1.00 15 B' 1.00 25
C 1.50 10 C' 1.50 20
D 2.00 7 D' 2.00 17
E 2.50 5 E' 2.50 15

A change in any influence on buying plans other than the
price of the good itself results in a new demand schedule
and a shift of the demand curve. A change in income
changes the demand for energy bars. At a price of $1.50
a bar, 10 million bars a week are demanded at the original
income (row C of the table) and 20 million bars a week
are demanded at the new higher income (row C'). A rise in
income increases the demand for energy bars. The demand
curve shifts rightward, as shown by the shift arrow and the
resulting red curve.
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Six main factors bring changes in demand. They
are changes in:

= The prices of related goods

Expected future prices
Income

Expected future income and credit

Population
m Preferences

Prices of Related Goods The quantity of energy bars
that consumers plan to buy depends in part on the
prices of substitutes for energy bars. A substitute is a
good that can be used in place of another good. For
example, a bus ride is a substitute for a train ride;

a hamburger is a substitute for a hot dog; and an
energy drink is a substitute for an energy bar. If the
price of a substitute for an energy bar rises, people
buy less of the substitute and more energy bars. For
example, if the price of an energy drink rises, people
buy fewer energy drinks and more energy bars. The
demand for energy bars increases.

The quantity of energy bars that people plan to
buy also depends on the prices of complements with
energy bars. A complement is a good that is used in
conjunction with another good. Hamburgers and
fries are complements, and so are energy bars and
exercise. If the price of an hour at the gym falls, peo-
ple buy more gym time and more energy bars.

Expected Future Prices If the expected future price
of a good rises and if the good can be stored, the
opportunity cost of obtaining the good for future
use is lower today than it will be in the future when
people expect the price to be higher. So people retime
their purchases—they substitute over time. They buy
more of the good now before its price is expected to
rise (and less afterward), so the demand for the good
today increases.

For example, suppose that a Florida frost dam-
ages the season’s orange crop. You expect the price
of orange juice to rise, so you fill your freezer with
enough frozen juice to get you through the next six
months. Your current demand for frozen orange juice
has increased, and your future demand has decreased.

Similarly, if the expected future price of a good
falls, the opportunity cost of buying the good today
is high relative to what it is expected to be in the
future. So again, people retime their purchases. They
buy less of the good now before its price is expected
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to fall, so the demand for the good decreases today
and increases in the future.

Computer prices are constantly falling, and this
fact poses a dilemma. Will you buy a new computer
now, in time for the start of the school year, or
will you wait until the price has fallen some more?
Because people expect computer prices to keep fall-
ing, the current demand for computers is less (and
the future demand is greater) than it otherwise
would be.

Income Consumers income influences demand.
When income increases, consumers buy more of
most goods; and when income decreases, consum-
ers buy less of most goods. Although an increase in
income leads to an increase in the demand for most
goods, it does not lead to an increase in the demand
for all goods. A normal good is one for which demand
increases as income increases. An inferior good is one
for which demand decreases as income increases. As
incomes increase, the demand for air travel (a normal
good) increases and the demand for long-distance bus
trips (an inferior good) decreases.

Expected Future Income and Credit When expected
future income increases or credit becomes easier to
get, demand for a good might increase now. For
example, a salesperson gets the news that she will
receive a big bonus at the end of the year, so she goes
into debt and buys a new car right now, rather than
waiting until she receives the bonus.

Population Demand also depends on the size and the
age structure of the population. The larger the popu-
lation, the greater is the demand for all goods and
services; the smaller the population, the smaller is the
demand for all goods and services.

For example, the demand for parking spaces, run-
ning shoes, movies, or just about anything that you
can imagine is much greater in the Greater Toronto
Area (population 6 million) than it is in Thunder
Bay, Ontario (population 146,000).

Also, the larger the proportion of the population
in an age group, the greater is the demand for the
goods and services used by that group. For example,
in 2010, there were 2.3 million 20-to-24-year-olds
in Canada compared with 2.1 million in 2000. As
a result, the demand for university places in 2010
was greater than in 2000. During this period, the
number of Canadians aged 90 years more than
doubled and the demand for nursing home services
increased.

TABLE 3.1 The Demand for Energy Bars

The Law of Demand

The quantity of energy bars demanded

Decreases if:

= The price of an energy
bar rises

Increases if:

® The price of an energy
bar falls

Changes in Demand

The demand for energy bars

Decreases if:

u The price of a
substitute falls

u The price of a
complement rises

= The expected future
price of an energy bar
falls

® Income falls*

u Expected future
income falls or credit
becomes harder to get*

= The population
decreases

*An energy bar is a normal good.

Increases if:

u The price of a
substitute rises

® The price of a
complement falls

u The expected future
price of an energy bar
rises

® |ncome rises*

m Expected future
income rises or credit
becomes easier to get*

u The population
increases

Preferences Demand depends on preferences.
Preferences determine the value that people place on
each good and service. Preferences depend on such
things as the weather, information, and fashion. For
example, greater health and fitness awareness has
shifted preferences in favour of energy bars, so the
demand for energy bars has increased.

Table 3.1 summarizes the influences on demand
and the direction of those influences.

A Change in the Quantity Demanded
Versus a Change in Demand

Changes in the influences on buying plans bring
either a change in the quantity demanded or a
change in demand. Equivalently, they bring either a
movement along the demand curve or a shift of the
demand curve. The distinction between a change in



the quantity demanded and a change in demand is the
same as that between a movement along the demand
curve and a shift of the demand curve.

A point on the demand curve shows the quan-
tity demanded at a given price, so a movement
along the demand curve shows a change in the
quantity demanded. The entire demand curve shows
demand, so a shift of the demand curve shows
a change in demand. Figure 3.3 illustrates these
distinctions.

Movement Along the Demand Curve If the price of
the good changes but no other influence on buying
plans changes, we illustrate the effect as a movement
along the demand curve.

A fall in the price of a good increases the quantity
demanded of it. In Fig. 3.3, we illustrate the effect of
a fall in price as a movement down along the demand
curve D,

A rise in the price of a good decreases the quantity
demanded of it. In Fig. 3.3, we illustrate the effect of
a rise in price as a movement up along the demand
curve D,

A Shift of the Demand Curve If the price of a good
remains constant but some other influence on buying
plans changes, there is a change in demand for that
good. We illustrate a change in demand as a shift of
the demand curve. For example, if more people work
out at the gym, consumers buy more energy bars
regardless of the price of a bar. That is what a right-
ward shift of the demand curve shows—more energy
bars are demanded at each price.

In Fig. 3.3, there is a change in demand and the
demand curve shifts when any influence on buy-
ing plans changes, other than the price of the good.
Demand increases and the demand curve shifis
rightward (to the red demand curve D) if the price
of a substitute rises, the price of a complement
falls, the expected future price of the good rises,
income increases (for a normal good), expected
future income or credit increases, or the popula-
tion increases. Demand decreases and the demand
curve shifis leftward (to the red demand curve D,) if
the price of a substitute falls, the price of a comple-
ment rises, the expected future price of the good
falls, income decreases (for a normal good), expected
future income or credit decreases, or the popula-
tion decreases. (For an inferior good, the effects of
changes in income are in the opposite direction to
those described above.)
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FIGURE 3.3 A Change in the Quantity
Demanded Versus a Change

in Demand
ke
&
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quantity
demanded
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demand demand
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demanded !
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D,
0 Quantity

When the price of the good changes, there is a movement
along the demand curve and a change in the quantity
demanded, shown by the blue arrows on demand curve Dy.
When any other influence on buying plans changes, there
is a shift of the demand curve and a change in demand. An
increase in demand shifts the demand curve rightward (from
Dg to Dy). A decrease in demand shifts the demand curve
leftward (from Dg to D5).
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Define the quantity demanded of a good or service.

2 What is the law of demand and how do we
illustrate it?

3 What does the demand curve tell us about the
price that consumers are willing to pay?

4 List all the influences on buying plans that
change demand, and for each influence, say
whether it increases or decreases demand.

5 Why does demand not change when the price
of a good changes with no change in the other
influences on buying plans?

Work these questions in Study Plan 3.2 and get instant
feedback. Do a Key Terms Quiz. MyEconLab
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® Supply
If a firm supplies a good or service, the firm:

1. Has the resources and technology to produce it.
2. Can profit from producing it.
3. Plans to produce it and sell it.

A supply is more than just having the resources
and the rechnology to produce something. Resources
and technology are the constraints that limit what is
possible.

Many useful things can be produced, but they are
not produced unless it is profitable to do so. Supply
reflects a decision about which technologically feasi-
ble items to produce.

The quantity supplied of a good or service is the
amount that producers plan to sell during a given
time period at a particular price. The quantity sup-
plied is not necessarily the same amount as the quan-
tity actually sold. Sometimes the quantity supplied is
greater than the quantity demanded, so the quantity
sold is less than the quantity supplied.

Like the quantity demanded, the quantity sup-
plied is measured as an amount per unit of time.
For example, suppose that GM produces 1,000
cars a day. The quantity of cars supplied by GM
can be expressed as 1,000 a day, 7,000 a week, or
365,000 a year. Without the time dimension, we
cannot tell whether a particular quantity is large or
small.

Many factors influence selling plans, and again
one of them is the price of the good. We look first
at the relationship between the quantity supplied
of a good and its price. Just as we did when we
studied demand, to isolate the relationship between
the quantity supplied of a good and its price, we
keep all other influences on selling plans the same
and ask: How does the quantity supplied of a good
change as its price changes when other things
remain the same?

The law of supply provides the answer.

The Law of Supply
The law of supply states:

Other things remaining the same, the higher

the price of a good, the greater is the quantity
supplied; and the lower the price of a good, the
smaller is the quantity supplied.

Why does a higher price increase the quantity
supplied? It is because marginal cost increases. As
the quantity produced of any good increases, the
marginal cost of producing the good increases. (See
Chapter 2, p. 35 to review marginal cost.)

It is never worth producing a good if the price
received for the good does not at least cover the mar-
ginal cost of producing it. When the price of a good
rises, other things remaining the same, producers
are willing to incur a higher marginal cost, so they
increase production. The higher price brings forth an
increase in the quantity supplied.

Let’s now illustrate the law of supply with a supply
curve and a supply schedule.

Supply Curve and Supply Schedule

You are now going to study the second of the two
most used curves in economics: the supply curve.
You're also going to learn about the critical distinc-
tion between supply and quantity supplied.

The term supply refers to the entire relationship
between the price of a good and the quantity sup-
plied of it. Supply is illustrated by the supply curve
and the supply schedule. The term quantity supplied
refers to a point on a supply curve—the quantity
supplied at a particular price.

Figure 3.4 shows the supply curve of energy bars.
A supply curve shows the relationship between the
quantity supplied of a good and its price when all
other influences on producers’ planned sales remain
the same. The supply curve is a graph of a supply
schedule.

The table in Fig. 3.4 sets out the supply schedule
for energy bars. A supply schedule lists the quantities
supplied at each price when all the other influences
on producers planned sales remain the same. For
example, if the price of an energy bar is 50¢, the
quantity supplied is zero—in row A of the table. If
the price of an energy bar is $1.00, the quantity sup-
plied is 6 million energy bars a week—in row B. The
other rows of the table show the quantities supplied
at prices of $1.50, $2.00, and $2.50.

To make a supply curve, we graph the quantity
supplied on the x-axis and the price on the y-axis.
The points on the supply curve labelled 4 through £
correspond to the rows of the supply schedule. For
example, point A on the graph shows a quantity sup-
plied of zero at a price of 50¢ an energy bar. Point £
shows a quantity supplied of 15 million bars at $2.50
an energy bar.



FIGURE 3.4 The Supply Curve
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The table shows the supply schedule of energy bars. For
example, at a price of $1.00, 6 million bars a week are
supplied; at a price of $2.50, 15 million bars a week are
supplied. The supply curve shows the relationship between
the quantity supplied and the price, other things remaining
the same. The supply curve slopes upward: As the price of
a good increases, the quantity supplied increases.

A supply curve can be read in two ways. For a given
price, the supply curve tells us the quantity that producers
plan to sell at that price. For example, at a price of $1.50 a
bar, producers are planning to sell 10 million bars a week.
For a given quantity, the supply curve tells us the minimum
price at which producers are willing to sell one more bar.
For example, if 15 million bars are produced each week,
the lowest price at which a producer is willing to sell the
15 millionth bar is $2.50.
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Minimum Supply Price The supply curve can be
interpreted as a minimum-supply-price curve—a
curve that shows the lowest price at which someone is
willing to sell. This lowest price is the marginal cost.

If a small quantity is produced, the lowest price at
which someone is willing to sell one more unit is low.
But as the quantity produced increases, the marginal
cost of each additional unit rises, so the lowest price
at which someone is willing to sell an additional unit
rises along the supply curve.

In Fig. 3.4, if 15 million bars are produced each
week, the lowest price at which someone is willing to
sell the 15 millionth bar is $2.50. But if 10 million
bars are produced each week, someone is willing to

accept $1.50 for the last bar produced.

A Change in Supply

When any factor that influences selling plans other
than the price of the good changes, there is a change
in supply. Six main factors bring changes in supply.
They are changes in:

= The prices of factors of production

» The prices of related goods produced
= Expected future prices

® The number of suppliers
= Technology

m The state of nature

Prices of Factors of Production The prices of the
factors of production used to produce a good influ-
ence its supply. To see this influence, think about
the supply curve as a minimum-supply-price curve.
If the price of a factor of production rises, the low-
est price that a producer is willing to accept for that
good rises, so supply decreases. For example, during
2008, as the price of jet fuel increased, the supply of
air travel decreased. Similarly, a rise in the minimum
wage decreases the supply of hamburgers.

Prices of Related Goods Produced The prices of
related goods that firms produce influence supply. For
example, if the price of an energy drink rises, firms
switch production from bars to drinks. The supply of
energy bars decreases. Energy bars and energy drinks
are substitutes in production—goods that can be pro-
duced by using the same resources. If the price of beef
rises, the supply of cowhide increases. Beef and cow-
hide are complements in production—goods that must

be produced together.
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Expected Future Prices If the expected future price of
a good rises, the return from selling the good in the
future increases and is higher than it is today. So sup-
ply decreases today and increases in the future.

The Number of Suppliers The larger the number of
firms that produce a good, the greater is the supply of
the good. As new firms enter an industry, the supply
in that industry increases. As firms leave an industry,
the supply in that industry decreases.

Technology The term “technology” is used broadly
to mean the way that factors of production are used
to produce a good. A technology change occurs when
a new method is discovered that lowers the cost of
producing a good. For example, new methods used
in the factories that produce computer chips have
lowered the cost and increased the supply of chips.

The State of Nature The state of nature includes

all the natural forces that influence production. It
includes the state of the weather and, more broadly,
the natural environment. Good weather can increase
the supply of many agricultural products and bad
weather can decrease their supply. Extreme natural
events such as earthquakes, tornadoes, and hurricanes
can also influence supply.

Figure 3.5 illustrates an increase in supply. When
supply increases, the supply curve shifts rightward
and the quantity supplied at each price is larger. For
example, at $1.00 per bar, on the original (blue)
supply curve, the quantity supplied is 6 million
bars a week. On the new (red) supply curve, the
quantity supplied is 15 million bars a week. Look
closely at the numbers in the table in Fig. 3.5 and
check that the quantity supplied is larger at each
price.

Table 3.2 summarizes the influences on supply
and the directions of those influences.

A Change in the Quantity Supplied
Versus a Change in Supply

Changes in the influences on selling plans bring
either a change in the quantity supplied or a change
in supply. Equivalently, they bring either a move-
ment along the supply curve or a shift of the supply
curve.

A point on the supply curve shows the quantity
supplied at a given price. A movement along the sup-
ply curve shows a change in the quantity supplied. The
entire supply curve shows supply. A shift of the sup-
ply curve shows a change in supply.

FIGURE 3.5
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A change in any influence on selling plans other than the

price of the g
and a shift of

ood itself results in a new supply schedule
the supply curve. For example, a new, cost-

saving technology for producing energy bars changes the
supply of energy bars. At a price of $1.50 a bar, 10 mil-
lion bars a week are supplied when producers use the old
technology (row C of the table) and 20 million energy bars
a week are supplied when producers use the new technol-

ogy (row C').

ply of energy
shown by the

An advance in technology increases the sup-
bars. The supply curve shifts rightward, as
shift arrow and the resulting red curve.
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Figure 3.6 illustrates and summarizes these dis-
tinctions. If the price of the good changes and other
things remain the same, there is a change in the
quantity supplied of that good. If the price of the
good falls, the quantity supplied decreases and there
is a movement down along the supply curve Sy. If
the price of the good rises, the quantity supplied
increases and there is a movement up along the sup-
ply curve Sy. When any other influence on selling
plans changes, the supply curve shifts and there is a
change in supply. If supply increases, the supply curve
shifts rightward to Sy. If supply decreases, the supply
curve shifts leftward to S,.

TABLE 3.2 The Supply of Energy Bars

The Law of Supply

The quantity of energy bars supplied

Decreases if:

u The price of an energy

bar falls

Increases if:

u The price of an energy
bar rises

Changes in Supply
The supply of energy bars
Decreases if:

u The price of a factor of
production used to
produce energy bars
rises

u The price of a substitute
in production rises

u The price of a
complement in
production falls

u The expected future
price of an energy bar
rises

u The number of suppliers
of bars decreases

m A technology change
decreases energy bar
production

= A natural event
decreases energy bar
production

Increases if:

u The price of a factor of
production used to
produce energy bars
falls

u The price of a substitute
in production falls

u The price of a
complement in
production rises

u The expected future
price of an energy bar
falls

u The number of suppliers
of bars increases

= A technology change
increases energy bar
production

= A natural event
increases energy bar
production
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FIGURE 3.6 A Change in the Quantity
Supplied Versus a Change

in Supply
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When the price of the good changes, there is a move-
ment along the supply curve and a change in the quan-
tity supplied, shown by the blue arrows on supply curve
So- When any other influence on selling plans changes,
there is a shift of the supply curve and a change in sup-
ply. An increase in supply shifts the supply curve right-
ward (from Sy to S3), and a decrease in supply shifts the
supply curve leftward (from Sp to Sy).
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1 Define the quantity supplied of a good or service.

2 What is the law of supply and how do we illus-
trate it?

3 What does the supply curve tell us about the
producer’s minimum supply price?

4 List all the influences on selling plans, and for
each influence, say whether it changes supply.

5 What happens to the quantity of cellphones
supplied and the supply of cellphones if the
price of a cellphone falls?

Work these questions in Study Plan 3.3 and get instant
feedback. Do a Key Terms Quiz. MyEconLab

Now we're going to combine demand and supply
and see how prices and quantities are determined.
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® Market Equilibrium

We have seen that when the price of a good rises, the
quantity demanded decreases and the quantity sup-
plied increases. We are now going to see how the price
adjusts to coordinate buying plans and selling plans
and achieve an equilibrium in the market.

An equilibrium is a situation in which opposing
forces balance each other. Equilibrium in a market
occurs when the price balances buying plans and sell-
ing plans. The equilibrium price is the price at which
the quantity demanded equals the quantity supplied.
The equilibrium quantity is the quantity bought and
sold at the equilibrium price. A market moves toward
its equilibrium because

® Price regulates buying and selling plans.
m Price adjusts when plans don’t match.

Price as a Regulator

The price of a good regulates the quantities
demanded and supplied. If the price is too high, the
quantity supplied exceeds the quantity demanded. If
the price is too low, the quantity demanded exceeds
the quantity supplied. There is one price at which
the quantity demanded equals the quantity supplied.
Let’s work out what that price is.

Figure 3.7 shows the market for energy bars.

The table shows the demand schedule (from Fig.
3.1) and the supply schedule (from Fig. 3.4). If the
price is 50¢ a bar, the quantity demanded is 22 mil-
lion bars a week but no bars are supplied. There is a
shortage of 22 million bars a week. The final column
of the table shows this shortage. At a price of $1.00
a bar, there is still a shortage but only of 9 million
bars a week.

If the price is $2.50 a bar, the quantity supplied is
15 million bars a week but the quantity demanded is
only 5 million. There is a surplus of 10 million bars
a week.

The one price at which there is neither a shortage
nor a surplus is $1.50 a bar. At that price, the quantity
demanded equals the quantity supplied: 10 million
bars a week. The equilibrium price is $1.50 a bar, and
the equilibrium quantity is 10 million bars a week.

Figure 3.7 shows that the demand curve and the
supply curve intersect at the equilibrium price of $1.50
a bar. At each price above $1.50 a bar, there is a surplus
of bars. For example, at $2.00 a bar, the surplus is

FIGURE 3.7 Equilibrium

i
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» Surr:fll{s of Supply of
% 6 million bars energy bars
el at $2.00 a bar
o 250
2.00
'l 50 ........................... _ EqUIIIanm
1.00 - Demand for
energy bars
0.50 Shortage of
i |9 million bars
i |at $1.00 a bar
1 ' 1 1 1
0 5 10 15 20 25
Quantity (millions of bars per week)
. Quantity Quantity Shortage (-)
Price demanded supplied or surplus (+)
(dollars
per bar) (millions of bars per week)
0.50 22 0 -22
1.00 15 o) -9
1.50 10 10 0
2.00 7 13 +6
2.50 5 15 +10

The table lists the quantity demanded and the quantity sup-
plied as well as the shortage or surplus of bars at each
price. If the price is $1.00 a bar, 15 million bars a week
are demanded and 6 million bars are supplied. There is a
shortage of 9 million bars a week, and the price rises.

If the price is $2.00 a bar, 7 million bars a week are
demanded and 13 million bars are supplied. There is a sur-
plus of 6 million bars a week, and the price falls.

If the price is $1.50 a bar, 10 million bars a week
are demanded and 10 million bars are supplied. There is
neither a shortage nor a surplus, and the price does not
change. The price at which the quantity demanded equals
the quantity supplied is the equilibrium price, and 10 million
bars a week is the equilibrium quantity.

MyEconLab Animation and Draw Graph



6 million bars a week, as shown by the blue arrow. At
each price below $1.50 a bar, there is a shortage of bars.
For example, at $1.00 a bar, the shortage is 9 million
bars a week, as shown by the red arrow.

Price Adjustments

You've seen that if the price is below equilibrium
there is a shortage, and that if the price is above equi-
librium there is a surplus. But can we count on the
price to change and eliminate a shortage or a surplus?
We can, because such price changes are beneficial

to both buyers and sellers. Let’s see why the price
changes when there is a shortage or a surplus.

A Shortage Forces the Price Up Suppose the price
of an energy bar is $1. Consumers plan to buy 15
million bars a week, and producers plan to sell 6
million bars a week. Consumers can’t force produc-
ers to sell more than they plan, so the quantity that
is actually offered for sale is 6 million bars a week.
In this situation, powerful forces operate to increase
the price and move it toward the equilibrium price.
Some producers, noticing lines of unsatisfied con-
sumers, raise the price. Some producers increase
their output. As producers push the price up, the
price rises toward its equilibrium. The rising price
reduces the shortage because it decreases the quan-
tity demanded and increases the quantity supplied.
When the price has increased to the point at which
there is no longer a shortage, the forces moving the
price stop operating and the price comes to rest at its
equilibrium.

A Surplus Forces the Price Down Suppose the price
of a bar is $2. Producers plan to sell 13 million bars
a week, and consumers plan to buy 7 million bars

a week. Producers cannot force consumers to buy
more than they plan, so the quantity that is actually
bought is 7 million bars a week. In this situation,
powerful forces operate to lower the price and move
it toward the equilibrium price. Some producers,
unable to sell the quantities of energy bars they
planned to sell, cut their prices. In addition, some
producers scale back production. As producers cut
the price, the price falls toward its equilibrium. The
falling price decreases the surplus because it increases
the quantity demanded and decreases the quantity
supplied. When the price has fallen to the point at
which there is no longer a surplus, the forces moving
the price stop operating and the price comes to rest
at its equilibrium.

Market Equilibrium 67

The Best Deal Available for Buyers and Sellers

When the price is below equilibrium, it is forced
upward. Why don’t buyers resist the increase and
refuse to buy at the higher price? The answer is because
they value the good more highly than its current price
and they can't satisfy their demand at the current price.
In some markets—for example, the markets that oper-
ate on eBay—the buyers might even be the ones who
force the price up by offering to pay a higher price.

When the price is above equilibrium, it is bid
downward. Why don’t sellers resist this decrease and
refuse to sell at the lower price? The answer is because
their minimum supply price is below the current
price and they cannot sell all they would like to at the
current price. Sellers willingly lower the price to gain
market share.

At the price at which the quantity demanded and
the quantity supplied are equal, neither buyers nor
sellers can do business at a better price. Buyers pay
the highest price they are willing to pay for the last
unit bought, and sellers receive the lowest price at
which they are willing to supply the last unit sold.

When people freely make offers to buy and sell
and when demanders try to buy at the lowest pos-
sible price and suppliers try to sell at the highest pos-
sible price, the price at which trade takes place is the
equilibrium price—the price at which the quantity
demanded equals the quantity supplied. The price
coordinates the plans of buyers and sellers, and no
one has an incentive to change it.

1 What is the equilibrium price of a good or
service?

2 Over what range of prices does a shortage arise?
What happens to the price when there is a
shortage?

3 Over what range of prices does a surplus arise?
What happens to the price when there is a
surplus?

4 Why is the price at which the quantity
demanded equals the quantity supplied the
equilibrium price?

5 Why is the equilibrium price the best deal avail-
able for both buyers and sellers?

Work these questions in Study Plan 3.4 and get instant
feedback. Do a Key Terms Quiz. MyEconLab
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® Predicting Changes in Price
and Quantity

The demand and supply model that we have just
studied provides us with a powerful way of analyzing
influences on prices and the quantities bought and
sold. According to the model, a change in price stems
from a change in demand, a change in supply, or a
change in both demand and supply. Let’s look first at
the effects of a change in demand.

An Increase in Demand

If more people join health clubs, the demand for
energy bars increases. The table in Fig. 3.8 shows the
original and new demand schedules for energy bars as
well as the supply schedule of energy bars.

The increase in demand creates a shortage at the
original price, and to eliminate the shortage the price
must rise.

Figure 3.8 shows what happens. The figure
shows the original demand for and supply of
energy bars. The original equilibrium price is
$1.50 an energy bar, and the equilibrium quantity
is 10 million energy bars a week. When demand
increases, the demand curve shifts rightward. The
equilibrium price rises to $2.50 an energy bar,
and the quantity supplied increases to 15 million
energy bars a week, as highlighted in the figure.
There is an increase in the quantity supplied but no
change in supply—a movement along, but no shift
of, the supply curve.

A Decrease in Demand

We can reverse this change in demand. Start at a
price of $2.50 a bar with 15 million energy bars a
week being bought and sold, and then work out
what happens if demand decreases to its original
level. Such a decrease in demand might arise if peo-
ple switch to energy drinks (a substitute for energy
bars). The decrease in demand shifts the demand
curve leftward. The equilibrium price falls to $1.50
a bar, the quantity supplied decreases, and the equi-
librium quantity decreases to 10 million bars
a week.

We can now make our first two predictions:

1. When demand increases, the price rises and the
quantity increases.

2. When demand decreases, the price falls and the
quantity decreases.

FIGURE 3.8 The Effects of a Change

in Demand
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Quantity demanded Quantity
Price (millions of bars per week) supplied
(dollars (millions of
per bar) Original New bars per week)
0.50 22 32 0
1.00 15 25 6
1.50 10 20 10
2.00 7 17 13
2.50 5 15 15

Initially, the demand for energy bars is the blue demand
curve. The equilibrium price is $1.50 a bar, and the equilib-
rium quantity is 10 million bars a week. When more health-
conscious people do more exercise, the demand for energy
bars increases and the demand curve shifts rightward to
become the red curve.

At $1.50 a bar, there is now a shortage of 10 million
bars a week. The price of a bar rises to a new equilibrium
of $2.50. As the price rises to $2.50, the quantity supplied
increases—shown by the blue arrow on the supply curve—
to the new equilibrium quantity of 15 million bars a week.
Following an increase in demand, the quantity supplied
increases but supply does not change—the supply curve
does not shift.
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€ ECONOMICS IN THE NEWS

The Markets for Chocolate and Cocoa

World’s Sweet Tooth Heats Up Cocoa

With rising incomes in China and other fast-growing
economies, the consumption of chocolate and the cocoa
from which it is made is soaring. And the price of cocoa
is soaring too.

Source: The Wall Street Journal, February 3, 2014

THE DATA
Quantity of Cocoa Price
Year (millions of tonnes per year) (dollars per tonne)
2010 4 1,500
2014 5 3,000
THE QUESTIONS

®m  What does the data table tell us?

® Why did the price of cocoa increase? Is it because
demand changed or supply changed, and in which
direction?

THE ANSWERS

m The data table tells us that from 2010 to 2014, both
the quantity of cocoa produced and the price of cocoa
increased.

® An increase in demand brings an increase in the quan-
tity and a rise in the price.

®  An increase in supply brings an increase in the quan-
tity and a fall in the price.

® Because both the quantity of cocoa and the price of
cocoa increased, there must have been in increase in
the demand for cocoa.

® The demand for cocoa increases if cocoa is a normal
good and incomes increase.

® Cocoa is a normal good and the news clip says that
incomes are rising fast in China and some other
countries. These increases in income have brought an
increase in the demand for cocoa.

m The figure illustrates the market for cocoa in 2010 and
2014. The supply curve S shows the supply of cocoa.

® In 2010, the demand curve was Djq1¢, the price was

$1,500 per tonne, and the quantity of cocoa traded
was 4 million tonnes.

By 2014, the higher incomes in China and other
countries had increased the demand for cocoa to
D014 The price rose to $3,000 per tonne and the
quantity traded increased to 5 million tonnes.

The higher price brought an increase in the quantity
of cocoa supplied, which is shown by the movement
upward along the supply curve.
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The Market for Cocoa Beans
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An Increase in Supply
When Nestlé (the producer of PowerBar) and other

energy bar producers switch to a new cost-saving
technology, the supply of energy bars increases.
Figure 3.9 shows the new supply schedule (the same
one that was shown in Fig. 3.5). What are the new
equilibrium price and quantity? The price falls to
$1.00 a bar, and the quantity increases to 15 mil-
lion bars a week. You can see why by looking at the
quantities demanded and supplied at the old price
of $1.50 a bar. The new quantity supplied at that
price is 20 million bars a week, and there is a sur-
plus. The price falls. Only when the price is $1.00
a bar does the quantity supplied equal the quantity
demanded.

Figure 3.9 illustrates the effect of an increase in
supply. It shows the demand curve for energy bars
and the original and new supply curves. The initial
equilibrium price is $1.50 a bar, and the equilibrium
quantity is 10 million bars a week. When supply
increases, the supply curve shifts rightward. The equi-
librium price falls to $1.00 a bar, and the quantity
demanded increases to 15 million bars a week, high-
lighted in the figure. There is an increase in the quan-
tity demanded but no change in demand—a movement
along, but no shift of, the demand curve.

A Decrease in Supply

Start out at a price of $1.00 a bar with 15 million
bars a week being bought and sold. Then suppose
that the cost of labour or raw materials rises and the
supply of energy bars decreases. The decrease in sup-
ply shifts the supply curve leftward. The equilibrium
price rises to $1.50 a bar, the quantity demanded
decreases, and the equilibrium quantity decreases to
10 million bars a week.

We can now make two more predictions:

1. When supply increases, the price falls and the
quantity increases.

2. When supply decreases, the price rises and the
quantity decreases.

You've now seen what happens to the price and
the quantity when either demand or supply changes
while the other one remains unchanged. In real mar-
kets, both demand and supply can change together.
When this happens, to predict the changes in price
and quantity, we must combine the effects that you've
just seen. That is your final task in this chapter.

FIGURE 3.9 The Effects of a Change

in Supply
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2.00 7 13 25
2.50 5 15 27

Initially, the supply of energy bars is shown by the blue
supply curve. The equilibrium price is $1.50 a bar, and
the equilibrium quantity is 10 million bars a week. When
the new cost-saving technology is adopted, the supply of
energy bars increases and the supply curve shifts right-
ward to become the red curve.

At $1.50 a bar, there is now a surplus of 10 million
bars a week. The price of an energy bar falls to a new
equilibrium of $1.00 a bar. As the price falls to $1.00, the
quantity demanded increases—shown by the blue arrow
on the demand curve—to the new equilibrium quantity of
15 million bars a week. Following an increase in supply,
the quantity demanded increases but demand does not
change —the demand curve does not shift.
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The Market for Coffee

Coffee Price Slides
With plentiful crops in Brazil and a recovery in
Colombian production, the price of arabica beans has

fallen.
Source: The Financial Times, October 24, 2013

THE DATA
Quantity Price
Year (millions of tonnes per year) (dollars per kilogram)
2013 134 12.00
2014 145 10.00
THE QUESTIONS

®  What does the data table tell us?

® Why did the price of coffee decrease? Is it because
demand changed or supply changed, and in which

direction?

THE ANSWERS

® The data table tells us that during 2014, the quantity
of coffee produced increased and the average price of

coffee fell.

B An increase in demand brings an increase in the
quantity and a rise in the price.

®  An increase in supply brings an increase in the quan-
tity and a fall in the price.

® Because the quantity of coffee increased and the
price fell, there must have been in increase in the

supply of coffee.

® The supply of coffee increases if the crop yields
increase or if producers increase their plantings.

® The news clip says Brazilian crop was plentiful and
Colombian production recovered. These increases in
production brought an increase in the supply of coffee.

m The figure illustrates the market for coffee in 2013
and 2014. The demand curve D shows the demand
for coffee.

m In 2013, the supply curve was Sy3, the average price
was $12.00 per kilogram, and the quantity of coffee
traded was 134 million tonnes.

® In 2014, the increased coffee production in Brazil
and Colombia increased the supply of coffee to Sy4.

Predicting Changes in Price and Quantity 71

® The average price fell to $10.00 per kilogram and the
quantity traded increased to 145 million tonnes.

® The lower price brought an increase in the quantity
of coffee demanded, which is shown by the move-
ment along the demand curve.
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The Market for Coffee in 2013-2014
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Changes in Both Demand and Supply

You now know how a change in demand or a change
in supply changes the equilibrium price and quan-
tity. But sometimes, events occur that change both
demand and supply. When both demand and supply
change, we find the resulting change in the equilib-
rium price and equilibrium quantity by combining
the separate cases you've just studied.

Four cases need to be considered. Both demand
and supply might increase or decrease, and demand
or supply might increase and the other decrease.

Both Demand and Supply Change in the Same
Direction When demand and supply change in the
same direction, the equilibrium quantity changes in
that same direction, but to predict whether the price
rises or falls, we need to know the magnitudes of the
changes in demand and supply.

If demand increases by more than supply increases,
the price rises. But if supply increases by more than
demand increases, the price falls.

Figure 3.10(a) shows the case when both demand
and supply increase and by the same amount. The

equilibrium quantity increases. But because the
increase in demand equals the increase in supply,
neither a shortage nor a surplus arises so the price
doesn’t change. A bigger increase in demand would
have created a shortage and a rise in the price; a big-
ger increase in supply would have created a surplus
and a fall in the price.

Figure 3.10(b) shows the case when both demand
and supply decrease by the same amount. Here the
equilibrium quantity decreases and again the price
might either rise or fall.

Both Demand and Supply Change in Opposite
Directions When demand and supply change in
opposite directions, we can predict how the price
changes, but we need to know the magnitudes of the
changes in demand and supply to say whether the
equilibrium quantity increases or decreases.

If demand changes by more than supply, the equi-
librium quantity changes in the same direction as the
change in demand. But if supply changes by more
than demand, the equilibrium quantity changes in
the same direction as the change in supply.

FIGURE 3.10 The Effects of Changes in Both Demand and Supply in the Same Direction
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(a) Increase in both demand and supply

An increase in demand shifts the demand curve rightward to
become the red new demand curve and an increase in sup-
ply shifts the supply curve rightward to become the red new
supply curve. The price might rise or fall, but the quantity
increases.
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(b) Decrease in both demand and supply

A decrease in demand shifts the demand curve leftward
to become the red new demand curve and a decrease in
supply shifts the supply curve leftward to become the red new
supply curve. The price might rise or fall, but the quantity
decreases.
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FIGURE 3.11 The Effects of Changes in Both Demand and Supply in Opposite Directions
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(a) Decrease in demand; increase in supply

A decrease in demand shifts the demand curve leftward
to become the red new demand curve and an increase in
supply shifts the supply curve rightward to become the red
new supply curve. The price falls, but the quantity might
increase or decrease.

Figure 3.11(a) illustrates what happens when
demand decreases and supply increases by the
same amount. At the initial price, there is a sur-
plus, so the price falls. A decrease in demand
decreases the quantity and an increase in supply
increases the quantity, so when these changes
occur together, we can’t say what happens to the
quantity unless we know the magnitudes of the
changes.

Figure 3.11(b) illustrates what happens when
demand increases and supply decreases by the same
amount. In this case, at the initial price, there is a
shortage, so the price rises. An increase in demand
increases the quantity and a decrease in supply
decreases the quantity, so again, when these changes
occur together, we can't say what happens to the
quantity unless we know the magnitudes of the
changes in demand and supply.

For all the cases in Figures 3.10 and 3.11 where
you “can’t say” what happens to price or quantity,
draw some examples that go in each direction.
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(b) Increase in demand; decrease in supply

An increase in demand shifts the demand curve rightward
to become the red new demand curve and a decrease in
supply shifts the supply curve leftward to become the red
new supply curve. The price rises, but the quantity might
increase or decrease.
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What is the effect on the price and quantity of
MP3 players (such as the iPod) if:

1 The price of a PC falls or the price of an MP3
download rises? (Draw the diagrams!)

2 More firms produce MP3 players or electronics
workers’ wages rise? (Draw the diagrams!)

3 Any two of the events in questions 1 and 2
occur together? (Draw the diagrams!)

Work these questions in Study Plan 3.5 and get instant
feedback. MyEconLab

© To complete your study of demand and supply,
take a look at Economics in the News on pp. 74-75,
which explains what would happen to the price of
bananas if a disease that kills plants were to jump con-
tinents to Central America. Try to get into the habit
of using the demand and supply model to understand
the changes in prices in your everyday life.
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Demand and Supply:

The Market for Bananas
Banana Supply Seen at Risk as Disease Spreads

Bloomberg News
April 9, 2014

A disease damaging banana crops in Southeast Asia has spread to the Middle East and
Africa, posing risks to world supply and trade totaling $8.9 billion, according to the
United Nations’ Food and Agriculture Organization.

The TR4 strain of Panama disease, a soil-born fungus that attacks plant roots, is deadly for
the Cavendish banana that makes up about 95 percent of supplies to importers, including
North America and Europe, Fazil Dusunceli, an agriculture officer at the FAO, said. ...

While the disease hasn’t reached top Latin America exporters such as Ecuador, Costa
Rica or Colombia, TR4 was discovered in Jordan and Mozambique, indicating it moved
beyond Asia, he said.

“The export market is dominated by the Cavendish, and it is unfortunately susceptible to
this particular race of the disease,” Dusunceli said. “This is serious for the medium term,
but at the same time we should avoid panicking too.”

Global exports reached a record value in 2011 and
totaled 18.7 million tonnes, making bananas the
world’s most widely-traded fruit, according to the
most recent FAO data. The U.S. is the top importer,
followed by Belgium, the data show. Belgium’s Port of

ESSENCE OF THE STORY

® The consumer price of bananas was

131.8 cents per kilogram in February 2014.

Antwerp is the world’s largest banana port, it says.

Consumer prices for bananas were 131.8 cents a
m  About 95 percent of bananas traded are a

kilogram in February, 2.2 percent higher than an variety called Cavendish.

almost three-year low reached in October at 128.9
m Cavendish banana plants can be destroyed by

cents a kilogram, according to data from the Bureau the TRA strain of Panama disease.

of Labor Statistics. The export price of bananas from
®m TR4 hasn’t reached Latin America, but it has

Ecuador, the world’s biggest shipper, and Central
America for North American destinations was $966.85
a tonne in March, the highest in 18 months, according
to the International Monetary Fund. ...

Written by Whitney McFerron. Copyright © 2014. Used by permission of Bloomberg
News. All rights reserved.
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jumped from Asia to the Middle East and
Africa.

Fazil Dusunceli of the United Nations’ Food
and Agriculture Organization says “This is seri-
ous for the medium term, but at the same time
we should avoid panicking too.”
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MATHEMATICAL NOTE

Demand, Supply, and Equilibrium

Demand Curve

The law of demand says that as the price of a good or
service falls, the quantity demanded of that good or
service increases. We can illustrate the law of demand
by drawing a graph of the demand curve or writ-

ing down an equation. When the demand curve is a
straight line, the following equation describes it:

P=a— bQp,
where P is the price and Qp is the quantity

demanded. The # and 4 are positive constants.
The demand equation tells us three things:

1. The price at which no one is willing to buy the
good (Qp is zero). That is, if the price is 4, then
the quantity demanded is zero. You can see the
price « in Fig. 1. It is the price at which the
demand curve hits the y-axis—what we call the
demand curve’s “y-intercept.”

2. As the price falls, the quantity demanded increas-
es. If Qp is a positive number, then the price P
must be less than 2. As Qp gets larger, the price P
becomes smaller. That is, as the quantity increas-
es, the maximum price that buyers are willing to
pay for the last unit of the good falls.

3. The constant & tells us how fast the maximum
price that someone is willing to pay for the good
falls as the quantity increases. That is, the con-
stant & tells us about the steepness of the demand
curve. The equation tells us that the slope of the
demand curve is -4.

Price (P)

y-intercept
isa

Demand

0 Quantity demanded (Qp)

Figure 1 Demand Curve

Supply Curve

The law of supply says that as the price of a good or
service rises, the quantity supplied of that good or
service increases. We can illustrate the law of
supply by drawing a graph of the supply curve or
writing down an equation. When the supply curve
is a straight line, the following equation describes
it:

P=c+ dQ;

where P is the price and Qg is the quantity supplied.
The ¢ and 4 are positive constants.
The supply equation tells us three things:

1. The price at which sellers are not willing to sup-
ply the good (Qg is zero). That is, if the price is ¢,
then no one is willing to sell the good. You can
see the price ¢ in Fig. 2. It is the price at which
the supply curve hits the y-axis—what we call the
supply curve’s “y-intercept.”

2. As the price rises, the quantity supplied increases.
If Qg is a positive number, then the price P must
be greater than ¢. As Qg increases, the price P
becomes larger. That is, as the quantity increases,
the minimum price that sellers are willing to ac-
cept for the last unit rises.

3. The constant 4 tells us how fast the minimum
price at which someone is willing to sell the good
rises as the quantity increases. That is, the con-
stant 4 tells us about the steepness of the supply
curve. The equation tells us that the slope of the
supply curve is 4.

&
8
S Supply
y-intercept
is ¢
Slope is d
c
0 Quantity supplied (Qg)

Figure 2 Supply Curve



Market Equilibrium

Demand and supply determine market equilibrium.
Figure 3 shows the equilibrium price (*) and
equilibrium quantity (Q*) at the intersection of the
demand curve and the supply curve.

We can use the equations to find the equilibrium
price and equilibrium quantity. The price of a good
adjusts until the quantity demanded Qp equals the
quantity supplied Qs. So at the equilibrium price
(P*) and equilibrium quantity (Q*),

Q= Q= Q"

To find the equilibrium price and equilibrium
quantity, substitute Q* for Qp in the demand equa-
tion and Q* for Qg in the supply equation. Then the

price is the equilibrium price (2*), which gives
* =4 — bQ*
* = ¢+ dQ*.
Notice that
a— bQ* = ¢+ dQ*.
Now solve for Q*:
a—c= bQ* + dQ*
a—c=(b+4d)Q*
0" = a—c
b+d
To find the equilibrium price P*, substitute for

@* in either the demand equation or the supply
equation.

[0}
2
a
Supply
Market
equilibrium
-] N, :
Demand
0 Q*
Quantity

Figure 3 Market Equilibrium
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Using the demand equation, we have

a — ¢
Px = 4 —
“ b(b+d>

a(b+d) —bla—rc)
b+ d

ad + be

b+d’

P =

P =

Alternatively, using the supply equation, we have

.l a—-c

C+d<b+d>

c(b+d) +dla—rc)
b+d

ad + be
b+d’

Pr =

P =

An Example

The demand for ice-cream cones is
P =800 — 2Q,,
The supply of ice-cream cones is
P =200 + 1Qs

The price of a cone is expressed in cents, and the
quantities are expressed in cones per day.

To find the equilibrium price (P*) and equilib-
rium quantity (Q*), substitute Q* for Qp and Qgand
P* for P. That is,

* =800 — 2Q*
* =200 + 1Q*.
Now solve for Q*:
800 — 2Q* =200 + 1Q*
600 = 3Q*
Q* = 200.
And
P* =800 — 2(200)
= 400.

The equilibrium price is $4 a cone, and the equi-
librium quantity is 200 cones per day.
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Key Points

Markets and Prices (p. 56)

® A competitive market is one that has so many buy-
ers and sellers that no single buyer or seller can
influence the price.

» Opportunity cost is a relative price.

® Demand and supply determine relative prices.

Working Problem 1 will give you a better understanding
of markets and prices.

Demand (pp. 57-61)

® Demand is the relationship between the quantity
demanded of a good and its price when all other
influences on buying plans remain the same.

m The higher the price of a good, other things
remaining the same, the smaller is the quantity
demanded—the law of demand.

= Demand depends on the prices of related goods
(substitutes and complements), expected future
prices, income, expected future income and credit,
the population, and preferences.

Working Problems 2 to 4 will give you a better
understanding of demand.

Supply (pp. 62-65)

= Supply is the relationship between the quantity
supplied of a good and its price when all other
influences on selling plans remain the same.

® The higher the price of a good, other things
remaining the same, the greater is the quantity

supplied—the law of supply.

Key Terms

Change in demand, 58
Change in supply, 63
Change in the quantity

Demand curve, 58
Equilibrium price, 66
Equilibrium quantity, 66

= Supply depends on the prices of factors of produc-
tion used to produce a good, the prices of related
goods produced, expected future prices, the num-
ber of suppliers, technology, and the state of nature.

Working Problems 5 and 6 will give you a better under-
standing of supply.

Market Equilibrium (pp. 66-67)

® At the equilibrium price, the quantity demanded
equals the quantity supplied.

® At any price above the equilibrium price, there is a
surplus and the price falls.

= At any price below the equilibrium price, there is a
shortage and the price rises.

Working Problem 7 will give you a better understanding
of market equilibrium.

Predicting Changes in Price and Quantity (pp. 68-73)

® An increase in demand brings a rise in the price
and an increase in the quantity supplied. A
decrease in demand brings a fall in the price and a
decrease in the quantity supplied.

= An increase in supply brings a fall in the price and
an increase in the quantity demanded. A decrease
in supply brings a rise in the price and a decrease
in the quantity demanded.

®  An increase in demand and an increase in supply bring
an increased quantity but an uncertain price change.
An increase in demand and a decrease in supply bring
a higher price but an uncertain change in quantity.

Working Problems 8 to 10 will give you a better under-
standing of predicting changes in price and quantity.

MyEconLab Key Terms Quiz

Quantity demanded, 57
Quantity supplied, 62
Relative price, 56

demanded, 61
Change in the quantity supplied, 64

Substitute, 59
Supply, 62
Supply curve, 62

Inferior good, 60
Law of demand, 57
Law of supply, 62
Money price, 56
Normal good, 60

Competitive market, 56
Complement, 59
Demand, 57



MyEconlLab
The table sets out the demand and supply schedules

for roses on a normal weekend.

Quantity Quantity
Price demanded supplied
(dollars per rose) (roses per week)
6.00 150 60
7.00 100 100
8.00 70 130
9.00 50 150

Questions
1. If the price of a rose is $6, describe the situation in
the rose market. Explain how the price adjusts.

2. If the price of a rose is $9, describe the situa-
tion in the rose market. Explain how the price
adjusts.

. What is the market equilibrium?

S

4. Rose sellers know that Mother’s Day is next week-
end and they expect the price to be higher, so they
withhold 60 roses from the market this weekend.
What is the price this weekend?

5. On Mother’s Day, demand increases by 160 roses.
What is the price of a rose on Mother’s Day?

Solutions

1. At $6 a rose, the quantity demanded is 150
and the quantity supplied is 60. The quantity
demanded exceeds the quantity supplied and
there is a shortage of 90 roses. With people lining
up and a shortage, the price rises above $6 a
rose.

Key Point: When a shortage exists, the price rises.

2. At $9 a rose, the quantity demanded is 50 and
the quantity supplied is 180. The quantity sup-
plied exceeds the quantity demanded and there is a
surplus of 130 roses. With slow sales of roses and a
surplus, the price falls to below $9 a rose.

Key Point: When a surplus exists, the price falls.

3. Market equilibrium occurs at the price at which
the quantity demanded eguals the quantity sup-
plied. That price is $7 a rose. The equilibrium
quantity of roses is 100 a week. Point A on the
figure.

Key Point: At market equilibrium, there is no short-
age or surplus.

Worked Problem 79

You can work this problem in Chapter 3 Study Plan.

4. Sellers expect a higher price next weekend, so they
decrease the supply this weekend by 60 roses at
each price. Create the new table:

Quantity Quantity
Price demanded supplied
(dollars per rose) (roses per week)
6.00 150 0
7.00 100 40
8.00 70 70
9.00 50 90

At $7 a rose, there was a shortage of 60 roses, so
the price rises to $8 a rose at which the quantity
demanded equals the quantity supplied (Point B).

Key Point: When supply decreases, the price rises.

5. Demand increases by 160 roses. Sellers plan to
increase the normal supply by the 60 roses with-
held last weekend. Create the new table:

Quantity Quantity
Price demanded supplied
(dollars per rose) (roses per week)
6.00 310 120
7.00 260 160
8.00 230 190
9.00 210 210

At $7 a rose, there is a shortage of 100 roses, so
the price rises. It rises until at $9 a rose, the quan-
tity demanded equals the quantity supplied. The
price on Mother’s Day is $9 a rose. (Point C)

Key Point: When demand increases by more than
supply, the price rises.

Key Figure

o
T

Nl

Price (dollars per rose

7 e ) ...... Mother's
L {Day

o
T

: : | :
0 50 70 100 150 210
Quantity (roses per week)

MyEconLab Interactive Animation
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MyEconLab
Markets and Prices (Study Plan 3.1)

1. In April 2014, the money price of a litre of milk
was $2.01 and the money price of a litre of gaso-
line was $1.30. Calculate the real price of a litre
of gasoline in terms of milk.

Demand (Study Plan 3.2)

2. The price of food increased during the past year.
a. Explain why the law of demand applies to

food just as it does to other goods and services.

b. Explain how the substitution effect influences
food purchases when the price of food rises
and other things remain the same.

c. Explain how the income effect influences food
purchases and provide some examples of the
income effect.

3. Which of the following goods are likely substi-
tutes and which are likely complements? (You
may use an item more than once.)

coal, oil, natural gas, wheat, corn, pasta, pizza,
sausage, skateboard, roller blades, video game,
laptop, iPad, cellphone, text message, email

4. As the average income in China continues to

increase, explain how the following would change:

a. The demand for beef
b. The demand for rice

Supply (Study Plan 3.3)

5. In 2013, the price of corn fell and some corn
farmers switched from growing corn in 2014 to
growing soybeans.

a. Does this fact illustrate the law of demand or
the law of supply? Explain your answer.
b. Why would a corn farmer grow soybeans?

6. Dairies make low-fat milk from full-cream milk,
and in the process they produce cream, which is
made into ice cream. The following events occur
one at a time:

(i)  The wage rate of dairy workers rises.

(i) The price of cream rises.

(iii) The price of low-fat milk rises.

(iv) With a drought forecasted, dairies raise their
expected price of low-fat milk next year.

(v) New technology lowers the cost of produc-
ing ice cream.

Explain the effect of each event on the supply of
low-fat milk.

You can work Problems 1 to 10 in Chapter 3 Study Plan and get instant feedback.

Market Equilibrium (Study Plan 3.4)
7. The demand and supply schedules for gum are:

Quantity Quantity
Price demanded supplied
(cents per pack) (millions of packs a week)
20 180 60
40 140 100
60 100 140
80 60 180

a. Suppose that the price of gum is 70¢ a pack.
Describe the situation in the gum market and
explain how the price adjusts.

b. Suppose that the price of gum is 30¢ a pack.
Describe the situation in the gum market and
explain how the price adjusts.

Predicting Changes in Price and Quantity
(Study Plan 3.5)

8. The following events occur one at a time:
(i)  The price of crude oil rises.

(i) The price of a car rises.
(iii) All speed limits on highways are abolished.

(iv) Robots cut car production costs.

Explain the effect of each of these events on the
market for gasoline.

9. In Problem 7, a fire destroys some factories that
produce gum and the quantity of gum supplied
decreases by 40 million packs a week at each
price.

a. Explain what happens in the market for gum
and draw a graph to illustrate the changes.

b. If; at the same time as the fire, the teenage
population increases and the quantity of gum
demanded increases by 40 million packs a
week at each price. What is the new market
equilibrium? Illustrate these changes on your
graph.

10. Tim Hortons’ Risks

Tim Hortons has exploded to become a domi-

nant player among quick-serve restaurants. In

2001, it took the risk by switching to centralized

production of baked goods, which lowered its

labour costs and increased its sales volume.

Source: Financial Post, August 12, 2010
Draw a graph to show the effect of lower labour

costs on the price of Tim’s baked goods and the
quantity sold.
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Markets and Prices

11. What features of the world market for crude oil
make it a competitive market?

12. The money price of a textbook is $90 and the
money price of the Wii game Super Mario Galaxy
is $45.

a. What is the opportunity cost of a textbook in
terms of the Wii game?

b. What is the relative price of the Wii game in
terms of textbooks?

Demand

13. The price of gasoline has increased during the
past year.
a. Explain why the law of demand applies to
gasoline just as it does to all other goods and
services.

b. Explain how the substitution effect influences
gasoline purchases and provide some examples
of substitutions that people might make when
the price of gasoline rises and other things
remain the same.

c. Explain how the income effect influences gaso-
line purchases and provide some examples of
the income effects that might occur when the
price of gasoline rises and other things remain
the same.

14. Think about the demand for the three game
consoles: Xbox One, PlayStation 4, and Wii U.
Explain the effect of each of the following events
on the demand for Xbox One games and the
quantity of Xbox One games demanded, other
things remaining the same. The events are:

a. The price of an Xbox One falls.

b. The prices of a PlayStation 4 and a Wii U fall.

c. The number of people writing and producing
Xbox One games increases.

d. Consumers’ incomes increase.

e. Programmers who write code for Xbox One
games become more costly to hire.

f. The expected future price of an Xbox One
game falls.

g. A new game console that is a close substitute
for Xbox One comes onto the market.

Additional Problems and Applications 81

You can work these problems in MyEconLab if assigned by your instructor.

Supply

15. Classify the following pairs of goods and services
as substitutes in production, complements in
production, or neither.

a. Bottled water and health club memberships
b. French fries and baked potatoes

c. Leather boots and leather shoes

d. Hybrids and SUVs

e. Diet coke and regular coke

16. When a timber mill makes logs from trees it
also produces sawdust, which is used to make

plywood.
a. Explain how a rise in the price of sawdust
influences the supply of logs.

b. Explain how a rise in the price of sawdust
influences the supply of plywood.

17. New Maple Syrup Sap Method

With the new way to tap maple trees, farmers could
produce 10 times as much maple syrup per acre.

Source: cbe.ca, February 5, 2014
Will the new method change the supply of maple

syrup or the quantity supplied of maple syrup,
other things remaining the same? Explain.
Market Equilibrium
Use the following figure to work Problems 18 and 19.
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18. a. Label the curves. Which curve shows the will-
ingness to pay for a pizza?
b. If the price of a pizza is $16, is there a shortage

or a surplus and does the price rise or fall?
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19.

20.

CHAPTER 3 Demand and Supply

c. Sellers want to receive the highest possible
price, so why would they be willing to accept
less than $16 a pizza?

a. If the price of a pizza is $12, is there a

shortage or a surplus and does the price rise
or fall?

b. Buyers want to pay the lowest possible price,
so why would they be willing to pay more
than $12 for a pizza?

The demand and supply schedules for potato
chips are:
Price Quantity Quantity
(cents demanded supplied
per bag) (millions of bags per week)
50 160 130
60 150 140
70 140 150
80 130 160
90 120 170
100 110 180

a. Draw a graph of the potato chip market and
mark in the equilibrium price and quantity.

b. If the price is 60¢ a bag, is there a shortage or
a surplus, and how does the price adjust?

Predicting Changes in Price and Quantity

21.

22.

23.

24.

In Problem 20, a new dip increases the quantity

of potato chips that people want to buy by 30

million bags per week at each price.

a. Does the demand for chips change? Does the
supply of chips change? Describe the change.

b. How do the equilibrium price and equilibrium
quantity of chips change?

In Problem 20, if a virus destroys potato crops
and the quantity of potato chips produced
decreases by 40 million bags a week at each price,
how does the supply of chips change?

If the virus in Problem 22 hits just as the new dip
in Problem 21 comes onto the market, how do
the equilibrium price and equilibrium quantity
of chips change?

Strawberry Prices Drop as Late Harvest Hits
Market

Shoppers bought strawberries in March for $1.25
a pound rather than the $3.49 a pound they paid
last year. With the price so low, some growers
removed their strawberry plants to make way for
spring melons; others froze their harvests and
sold them to juice and jam makers.

Source: USA Today, April 5, 2010

25.

a. Explain how the market for strawberries would
have changed if growers had not removed their
plants but offered locals “you pick for free.”

b. Describe the changes in demand and supply in
the market for strawberry jam.
“Popcorn Movie” Experience Gets Pricier

Cinemas are raising the price of popcorn. Demand
for field corn, which is used for animal feed, corn
syrup, and ethanol, has increased and its price has
exploded. That’s caused some farmers to shift from
growing popcorn to easier-to-grow field corn.

Source: USA Today, May 24, 2008
Explain and illustrate graphically the events
described in the news clip in the market for
a. Popcorn
b. Movie tickets

26. Watch Out for Rising Dry-Cleaning Bills

In the past year, the price of dry-cleaning solvent
doubled. More than 4,000 dry cleaners across the
United States disappeared as budget-conscious
consumers cut back. This year the price of hang-
ers used by dry cleaners is expected to double.

Source: CNN Money, June 4, 2012

a. Explain the effect of rising solvent prices on
the market for dry cleaning.

b. Explain the effect of consumers becoming
more budget conscious along with the rising
price of solvent on the price of dry cleaning.

c. If the price of hangers does rise this year, do
you expect additional dry cleaners to disap-
pear? Explain why or why not.

Economics in the News

27. After you have studied Economics in the News on

pp- 74-75, answer the following questions.

a. What would happen to the price of bananas if
TR4 spread to Central America?

b. What are some of the substitutes for bananas
and what would happen to demand, supply,
price, and quantity in the markets for these
items if TR4 spread to Central America?

c. What are some of the complements of bananas
and what would happen to demand, supply,
price, and quantity in the markets for these
items if TR4 spread to Central America?

d. When the price of bananas increased in 2008,
did it rise by as much as the rise in the price of
oil? Why or why not?

e. Why would the expectation of the future
arrival of TR4 in Central Americas have little
of no effect on today’s price of bananas?



The Amazing Market PART TWO

The five chapters that you've just studied explain how U N DER STA N DI N G
markets work. The market is an amazing instrument. It H OW M A R K E T S W O R K

enables people who have never met and who know noth-
ing about each other to interact and do business. It also
enables us to allocate our scarce resources to the uses that we value most highly.
Markets can be very simple or highly organized. Markets are ancient and they are
modern.

A simple and ancient market is one that the American historian Daniel ]. Boorstin
describes in The Discoverers (p. 161). In the late fourteenth century,

The Muslim caravans that went southward from Morocco across the Atlas Mountains arrived
after twenty days at the shores of the Senegal River. There the Moroccan traders laid out separate
piles of salt, of beads from Ceutan coral, and cheap manufactured goods. Then they retreated out
of sight. The local tribesmen, who lived in the strip mines where they dug their gold, came to the
shore and put a heap of gold beside each pile of Moroccan goods. Then they, in turn, went out of
view, leaving the Moroccan traders either to take the gold offered for a particular pile or to reduce
the pile of their merchandise to suit the offered price in gold. Once again the Moroccan traders
withdrew, and the process went on. By this system of commercial etiquette, the Moroccans col-

lected their gold.

Auctions on eBay and government auction of the airwaves that cellphone compa-
nies use are organized and modern markets. Susan Athey, whom you will meet on the
following page, is a world-renowned expert on the design of auctions.

Everything and anything that can be exchanged is traded in markets to the benefit
of both buyers and sellers.

Alfred Marshall (1842—1924) grew up in an England
that was being transformed by the railroad and by the
expansion of manufacturing. Mary Paley was one of

“The forces to be dealt
with are ... so

Marshalls students at Cambridge, and when Alfred and numerous, that it is
Mary married in 1877, celibacy rules barred Alfred from best o take a few at
continuing to teach at Cambridge. By 1884, with more atime. ... Thus we
liberal rules, the Marshalls returned to Cambridge, where begin by isolating the
Alfred became Professor of Political Economy. primary relations of
Many economists had a hand in refining the demand supply, demand, and
and supply model, but the first thorough and complete price.”
statement of the model as we know it today was set out by

Alfred Marshall, with the help of Mary Paley Marshall. ALFRED MARSHALL
Published in 1890, this monumental treatise, The Prin-
ciples of Economics, became the textbook on economics
on both sides of the Atlantic for almost half a century.

The Principles
of Economics

83



YO BN ATl Susan Athey*

Professor Athey, what sparked your interest in
economics?

I was studying mathematics and computer science,
but I felt that the subjects were not as relevant as

I would like. I discovered economics through a
research project with a professor who was working
on auctions. I had a summer job working for a firm
that sold computers to the government through auc-
tions. Eventually my professor, Bob Marshall, wrote
two articles on the topic and testified before Con-
gress to help reform the system for government pro-
curement of computers. That really inspired me and
showed me the power of economic ideas to change
the world and to make things work more efficiently.

What is the connection between an auction and the
supply and demand model?

The basic laws of supply and demand can be seen in
evidence in an auction market like eBay. The more
sellers that are selling similar products, the lower
the prices they can expect to achieve. Similarly the
more buyers there are demanding those objects, the
higher the prices the sellers can achieve.

SUSAN ATHEY is Professor of Economics at Harvard
University. Born in 1970, she completed high school
in three years, wrapped up three majors—in econom-
ics, mathematics, and computer science—at Duke
University at 20, completed her Ph.D. at Stanford
University at 24, and was voted tenure at MIT and
Stanford at 29. After teaching at MIT for six years
and Stanford for five years, she moved to Harvard
in 2006. Among her many honours and awards, the
most prestigious is the John Bates Clark Medal given
to the best economist under 40. She is the first woman
to receive this award.

Professor Athey’s research is broad both in scope
and style. A government that wants to auction natu-
ral resources will turn to her fundamental discoveries
(and possibly consult with her) before deciding how
to organize the auction. An economist who wants to
test a theory using a large data set will use her work
on statistics and econometrics.

Michael Parkin and Robin Bade talked with Susan
Athey about her research, what economists have learned
about designing markets, and her advice to students.

An important thing for an auction marketplace is to
attract a good balance of buyers and sellers so that
both the buyers and the sellers find it more profitable
to transact in that marketplace rather than using some
other mechanism. From a seller’s perspective, the
more bidders there are on the platform, the greater
the demand and the higher the prices. And from the
buyer’s perspec-
tive, the more
sellers there are on
the platform, the
greater the supply
and the lower the
prices.

The basic laws of supply
and demand can be seen

in evidence in an auction
market like eBay.

Can we think of an auction as a mechanism for find-
ing the equilibrium price and quantity?

Exactly. We can think of the whole collection of
auctions on eBay as being a mechanism to discover
a market-clearing price, and individual items might
sell a little higher or a little lower but overall we
believe that the prices on eBay auctions will repre-
sent equilibrium prices.

*Read the full interview with Susan Athey in MyEconLab.
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After studying this chapter,
you will be able to:

¢ Define GDP and explain why GDP equals

aggregate expenditure and aggregate income

¢ Explain how Statistics Canada measures Canadian
GDP and real GDP

# Explain the uses and limitations of real GDP as a
measure of economic well-being

SEVEN MONITORING MACROECONOMIC

PERFORMANCE

| " .

MEASURING GDP AND
ECONOMIC GROWTH

4

Will our economy expand more rapidly next year or
will it sink into a “double-dip” recession? Many
Canadian businesses want to know the answer to this
question. To assess the state of the economy and to
make big decisions about business expansion, firms
such as BlackBerry Ltd. and Rogers Communications
use forecasts of GDP. What exactly is GDP and what
does it tell us about the state of the economy?

In this chapter, you will find out how Statistics
Canada measures GDP. You will also learn about the
uses and the limitations of GDP. In Economics in the
News at the end of the chapter, we look at GDP link-
ages between Canada and the United States as both

economies emerge from recession.
465



466 CHAPTER 20 Measuring GDP and Economic Growth

® Gross Domestic Product

What exactly is GDB how is it calculated, what does
it mean, and why do we care about it? You are going
to discover the answers to these questions in this

chapter. First, what is GDP?

GDP Defined

GDP, or gross domestic product, is the market value of
the final goods and services produced within a coun-
try in a given time period. This definition has four
parts:

®  Market value

= Final goods and services

® Produced within a country
= In a given time period

We'll examine each in turn.

Market Value To measure total production, we must
add together the production of apples and oranges,
computers and popcorn. Just counting the items
doesn’t get us very far. For example, which is the
greater total production: 100 apples and 50 oranges
or 50 apples and 100 oranges?

GDP answers this question by valuing items at
their market values—the prices at which items are
traded in markets. If the price of an apple is 10¢,
then the market value of 50 apples is $5. If the price
of an orange is 20¢, then the market value of 100
oranges is $20. By using market prices to value
production, we can add the apples and oranges
together. The market value of 50 apples and
100 oranges is $5 plus $20, or $25.

Final Goods and Services To calculate GDE, we
value the final goods and services produced. A final
good (or service) is an item that is bought by its final
user during a specified time period. It contrasts with
an intermediate good (or service), which is an item
that is produced by one firm, bought by another
firm, and used as a component of a final good or
service.

For example, a new Ford truck is a final good, but
a Firestone tire on that truck is an intermediate good.
Your new iPad is a final good, but the chip inside it is
an intermediate good.

If we were to add the value of intermediate goods
and services produced to the value of final goods
and services, we would count the same thing many
times—a problem called double counting. The value
of a truck already includes the value of the tires, and
the value of an iPad already includes the value of the
chip inside it.

Some goods can be an intermediate good in
some situations and a final good in other situations.
For example, the ice cream that you buy on a hot
summer day is a final good, but the ice cream that
a restaurant buys and uses to make sundaes is an
intermediate good. The sundae is the final good. So
whether a good is an intermediate good or a final
good depends on what it is used for, not what it is.

Some items that people buy are neither final goods
nor intermediate goods and they are not part of GDP.
Examples of such items include financial assets—
stocks and bonds—and secondhand goods—used
cars or existing homes. A secondhand good was part
of GDP in the year in which it was produced, but
not in GDP this year.

Produced Within a Country Only goods and ser-
vices that are produced within a country count as

part of that country’s GDP. Roots, a Canadian firm,
produces T-shirts in Taiwan, and the market value

of those shirts is part of Taiwan’s GDD, not part of
Canada’s GDP. Toyota, a Japanese firm, produces
automobiles in Cambridge, Ontario, and the value of
this production is part of Canada’s GDP, not part of
Japan’s GDP.

In a Given Time Period GDP measures the value of
production in a given time period—normally either a
quarter of a year—called the quarterly GDP data—or
a year—called the annual GDP data.

GDP measures not only the value of total produc-
tion but also total income and total expenditure. The
equality between the value of total production and
total income is important because it shows the direct
link between productivity and living standards. Our
standard of living rises when our incomes rise and we
can afford to buy more goods and services. But we
must produce more goods and services if we are to be
able to buy more goods and services.

Rising incomes and a rising value of production go
together. They are two aspects of the same phenom-
enon: increasing productivity. To see why, we study
the circular flow of expenditure and income.



GDP and the Circular Flow of Expenditure
and Income

Figure 20.1 illustrates the circular flow of expenditure
and income. The economy consists of households,
firms, governments, and the rest of the world (the
rectangles), which trade in factor markets and goods
(and services) markets. We focus first on households
and firms.

Households and Firms Households sell and firms
buy the services of labour, capital, and land in factor
markets. For these factor services, firms pay income
to households: wages for labour services, interest
for the use of capital, and rent for the use of land.
A fourth factor of production, entrepreneurship,
receives profit.

Firms’ retained earnings—profits that are not dis-
tributed to households—are part of the household
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sector’s income. You can think of retained earnings as

being income that households save and lend back to
firms. Figure 20.1 shows the total income—aggregate
income—received by households, including retained

earnings, as the blue flow labelled Y.

Firms sell and households buy consumer goods and
services—such as inline skates and haircuts—in the
goods market. The total payment for these goods and
services is consumption expenditure, shown by the red
flow labelled C.

Firms buy and sell new capital equipment—such
as computer systems, airplanes, trucks, and assem-
bly line equipment—in the goods market. Some of
what firms produce is not sold but is added to inven-
tory. For example, if GM produces 1,000 cars and
sells 950 of them, the other 50 cars remain in GM’s
inventory of unsold cars, which increases by 50 cars.
When a firm adds unsold output to inventory, we
can think of the firm as buying goods from itself. The

FIGURE 20.1 The Circular Flow of Expenditure and Income
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Households make
consumption expen-
ditures (C); firms
make investments
(1); governments
buy goods and
services (G); and
the rest of the world
buys net exports

(X = M). Firms pay
incomes (Y) to

households.
Aggregate income
equals aggregate
expenditure.

Billions of dollars

in 2013
C=1,048
I= 379
G= 486

X-M= -32
Y=1,881

Source of data: Statistics Canada,
CANSIM Table 380-0064.
(The data are for 2013.)

MyEconLab Animation
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purchase of new plant, equipment, and buildings and
the additions to inventories are investment, shown by

the red flow labelled 7.

Governments Governments buy goods and services
from firms and their expenditure on goods and ser-
vices is called government expenditure. In Fig. 20.1,
government expenditure is shown as the red flow G.
Governments finance their expenditure with taxes.
But taxes are not part of the circular flow of expendi-
ture and income. Governments also make financial
transfers to households, such as social security ben-
efits and unemployment benefits, and pay subsidies
to firms. These financial transfers, like taxes, are not
part of the circular flow of expenditure and income.

Rest of the World Firms in Canada sell goods and
services to the rest of the world—exports—and buy
goods and services from the rest of the world—
imports. The value of exports (X') minus the value of
imports (M) is called net exports (VX ), the red flow
X— M in Fig. 20.1. If net exports are positive, the net
flow of goods and services is from Canadian firms to
the rest of the world. If net exports are negative, the
net flow of goods and services is from the rest of the
world to Canadian firms.

GDP Equals Expenditure Equals Income Gross
domestic product can be measured in two ways: by
the total expenditure on goods and services or by the
total income earned producing goods and services.
The total expenditure—aggregate expenditure—is the
sum of the red flows in Fig. 20.1. Aggregate expendi-
ture equals consumption expenditure plus investment
plus government expenditure plus net exports.
Aggregate income is equal to the total amount
paid for the services of the factors of production used
to produce final goods and services—wages, interest,
rent, and profit. The blue flow in Fig. 20.1 shows
aggregate income. Because firms pay out as incomes
(including retained profits) everything they receive
from the sale of their output, aggregate income (the
blue flow) equals aggregate expenditure (the sum of

the red flows). That is,
Y=C+I+G+X—M

The table in Fig. 20.1 shows the values of the
expenditures for 2013 and that their sum is $1,881
billion, which also equals aggregate income.

Because aggregate expenditure equals aggregate
income, the two methods of measuring GDP give the
same answer. So

GDP equals aggregate expenditure and equals
aggregate income.

The circular flow model is the foundation on
which the national economic accounts are built.

Why Is Domestic Product “Gross”?

“Gross” means before subtracting the depreciation of
capital. The opposite of “gross” is “net,” which means
after subtracting the depreciation of capital.

Depreciation is the decrease in the value of a firm’s
capital that results from wear and tear and obsoles-
cence. The total amount spent both buying new capi-
tal and replacing depreciated capital is called gross
investment. The amount by which the value of capital
increases is called net investment. Net investment
equals gross investment minus depreciation.

For example, if an airline buys 5 new airplanes and
retires 2 old airplanes from service, its gross invest-
ment is the value of the 5 new airplanes, depreciation
is the value of the 2 old airplanes retired, and net
investment is the value of 3 new airplanes.

Gross investment is one of the expenditures
included in the expenditure approach to measuring
GDP. So the resulting value of total product is a
gross measure.

Gross profit, which is a firm’s profit before sub-
tracting depreciation, is one of the incomes included
in the income approach to measuring GDP. So
again, the resulting value of total product is a gross
measure.

1 Define GDP and distinguish between a final good
and an intermediate good. Provide examples.

2 Why does GDP equal aggregate income and
also equal aggregate expenditure?

3 What are the distinctions between domestic
and national, and gross and net?

Work these questions in Study Plan 20.1 and get instant
feedback. Do a Key Terms Quiz. MyEconLab

Let’s now see how the ideas that you've just stud-
ied are used in practice. We'll see how GDP and its
components are measured in Canada today.



® Measuring Canada’s GDP

Statistics Canada uses the concepts in the circular
flow model to measure GDP and its components

in the National Income and Expenditure Accounts.
Because the value of aggregate production equals
aggregate expenditure and aggregate income, there
are two approaches available for measuring GDP, and
both are used. They are:

® The expenditure approach
® The income approach

The Expenditure Approach

The expenditure approach measures GDP as the sum
of consumption expenditure (C'), investment (/),
government expenditure on goods and services (G),
and net exports of goods and services (X — M ). These
expenditures correspond to the red flows through the

goods markets in the circular flow model in Fig. 20.1.

Table 20.1 shows these expenditures and the calcula-
tion of GDP for 2013.

Consumption expenditure is the expenditure by
Canadian households on goods and services pro-
duced in Canada and in the rest of the world and is
shown by the red flow C in Fig. 20.2. They include
goods such as pop and books and services such as
banking and legal advice. They also include the

purchase of consumer durable goods, such as

FIGURE 20.2 Aggregate Expenditure
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TABLE 20.1 GDP: The Expenditure Approach

Amount

in 2013

(billions of Percentage
Item Symbol  dollars) of GDP
Consumption expenditure C 1,048 55.7
Investment / 379 20.2
Government expenditure
on goods and services G 486 25.8
Net exports of goods and
services X-M -32 -1.7
Gross domestic product Y 1,881 100.0

The expenditure approach measures GDP as the sum of
consumption expenditures, C, investment, |, government
expenditure on goods and services, G, and net exports,
X—M.In 2013, GDP measured by the expenditure
approach was $1,881 billion. Some 56 percent of aggre-
gate expenditure is expenditure by Canadian households
on consumption goods and services.

Source of data: Statistics Canada, CANSIM Table 380-0064.

computers and microwave ovens. But they do nor
include the purchase of new homes, which Statistics
Canada counts as part of investment.

Investment is the expenditure on capital equipment
and buildings by firms and the additions to busi-
ness inventories. It also includes expenditure on new
homes by households. Investment is the red flow / in
Fig. 20.2.

Government expenditure on goods and services is the
expenditure by all levels of government on goods and
services, such as national defence and garbage col-
lection. It does 7ot include rransfer payments, such as
unemployment benefits, because they are not expen-
ditures on goods and services. Government expendi-
ture is the red flow G in Fig. 20.2.

Net exports of goods and services are the value of
exports minus the value of imports. This item includes
telephone equipment that Nortel sells to AT&T (a
Canadian export), and Japanese DVD players that
Sears buys from Sony (a Canadian import) and is
shown by the red flow X — A in Fig. 20.2.

Table 20.1 shows the relative magnitudes of the
four items of aggregate expenditure.
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The Income Approach

The income approach measures GDP by summing the
incomes that firms pay households for the factors of
production they hire—wages for labour, interest for
capital, rent for land, and profit for entrepreneurship.
These incomes sum to the blue flows through the

goods markets in the circular flow model in Fig. 20.1.

We divide the incomes in the National Income and
Expenditure Accounts into two broad categories:

1. Wages, salaries, and supplementary labour in-
come

2. Other factor incomes

Wages, salaries, and supplementary labour income
is the payment for labour services. It includes gross
wages plus benefits such as pension contributions
and is shown by the blue flow Win Fig. 20.3.

Other factor incomes include corporate profits,
interest, farmers’ income, and income from non-
farm unincorporated businesses. These incomes are
a mixture of interest, rent, and profit and include
some labour income from self-employment. They are
included in the blue flow OF7 in Fig. 20.3.

Table 20.2 shows these incomes and their relative
magnitudes. They sum to net domestic income at
factor cost.

An indirect tax is a tax paid by consumers when
they buy goods and services. (In contrast, a direct
tax is a tax on income.) An indirect tax makes the
market price exceed factor cost. A subsidy is a
payment by the government to a producer. With a

FIGURE 20.3 Aggregate Income
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TABLE 20.2 GDP: The Income Approach

Amount

in 2013

(billions of Percentage
ltem dollars) of GDP
Wages, salaries, and
supplementary labour income 957 50.9
Other factor incomes 408 21.7
Net domestic income at factor cost 1,365 72.6
Indirect taxes less subsidies 191 10.1
Net domestic income at market prices 1,556 82.7
Depreciation 324 17.2
GDP (income approach) 1,880 99.9
Statistical discrepancy 1 0.1
GDP (expenditure approach) 1,881 100.0

The sum of factor incomes equals net domestic income at
factor cost. GDP equals net domestic income at factor cost
plus indirect taxes less subsidies plus depreciation.

In 2013, GDP measured by the income approach was
$1,880 billion. This amount is $1 billion less than GDP
measured by the expenditure approach—a statistical dis-
crepancy of $1 billion, or 0.1 percent of GDP.

Wages, salaries, and supplementary labour income is
by far the largest component of aggregate income.

Source of data: Statistics Canada, CANSIM Table 380-0063.

subsidy, factor cost exceeds market price. To get from
factor cost to market price, we add indirect taxes and
subtract subsidies. Making this adjustment brings us
to net domestic income at market prices.

We still must get from a net to a gross meas-
ure. Total expenditure is a gross number because it
includes gross investment. Net domestic income at
market prices is a net income measure because cor-
porate profits are measured after deducting deprecia-
tion. They are a net income measure. To get from net
income to gross income, we must add depreciation.

We've now arrived at GDP using the income
approach. This number is not exactly the same as
GDP using the expenditure approach. The gap
between the expenditure approach and the income
approach is called the swtistical discrepancy and it is
calculated as the GDP expenditure total minus the
GDP income total. The discrepancy is never large. In
2013, it was 0.1 percent of GDP.



Nominal GDP and Real GDP

Often, we want to compare GDP in two periods,

say 2003 and 2013. In 2003, GDP was $1,244 bil-
lion, and in 2013 it was $1,881 billion—>51 percent
higher than in 2003. This increase in GDP is a com-
bination of an increase in production and a rise in
prices. To isolate the increase in production from the
rise in prices, we distinguish between rez/ GDP and
nominal GDP.

Real GDP is the value of final goods and services
produced in a given year when valued at the prices of a
reference base year. By comparing the value of produc-
tion in the two years at the same prices, we reveal the
change in production.

Currently, the reference base year is 2007 and we
describe real GDP as measured in 2007 dollars—in
terms of what the dollar would buy in 2007.

Nominal GDP is the value of final goods and ser-
vices produced in a given year when valued at the
prices of that year. Nominal GDP is just a more pre-
cise name for GDP.

Economists at Statistics Canada calculate
real GDP using the method described in the
Mathematical Note on pp. 482-483. Here, we'll
explain the basic idea but not the technical details.

Calculating Real GDP

We'll calculate real GDP for an economy that pro-
duces one consumption good, one capital good, and
one government service. Net exports are zero.

Table 20.3 shows the quantities produced and the
prices in 2007 (the base year) and in 2014. In part
(a), we calculate nominal GDP in 2007. For each
item, we multiply the quantity produced in 2007 by
its price in 2007 to find the total expenditure on the
item. We sum the expenditures to find nominal GDD,
which in 2007 is $100 million. Because 2007 is the
base year, both real GDP and nominal GDP equal
$100 million.

In Table 20.3(b), we calculate nominal GDP in
2014, which is $300 million. Nominal GDP in 2014
is three times its value in 2007. But by how much has
production increased? Real GDP will tell us.

In Table 20.3(c), we calculate real GDP in 2014.
The quantities of the goods and services produced
are those of 2014, as in part (b). The prices are
those in the reference base year—2007, as in
part (a).

For each item, we multiply the quantity pro-
duced in 2014 by its price in 2007. We then sum
these expenditures to find real GDP in 2014,
which is $160 million. This number is what total

Measuring Canada’s GDP 471

TABLE 20.3 Calculating Nominal GDP and

Real GDP
Expenditure
Quantity Price (millions
ltem (millions) (dollars) of dollars)
(a) In 2007
C  Tshirts 10 5 50
I Computer chips 3 10 30
G Security services 1 20 20
Y Real GDP in 2007 100
(b) In 2014
C  Tshirts 4 5 20
I Computer chips 2 20 40
G Security services 6 40 240
Y Nominal GDP in 2014 300
(c) Quantities of 2014 valued at prices of 2007
C Tshirts 4 5 20
I Computer chips 2 10 20
G Security services 6 20 120
Y Real GDPin 2014 160

In 2007, the reference base year, real GDP equals nomi-
nal GDP and was $100 million. In 2014, nominal GDP
increased to $300 million, but real GDP, which is calculated
by using the quantities in 2014 in part (b) and the prices

in 2007 in part (a), was only $160 million—a 60 percent
increase from 2007.

expenditure would have been in 2014 if prices had
remained the same as they were in 2007.

Nominal GDP in 2014 is three times its value
in 2007, but real GDP in 2014 is only 1.6 times its
2007 value—a 60 percent increase in production.

1 What is the expenditure approach to measuring
GDP?

2 What is the income approach to measuring
GDP?

3 What adjustments must be made to total
income to make it equal GDP?

4 What is the distinction between nominal GDP
and real GDP?

5 How is real GDP calculated?

Work these questions in Study Plan 20.2 and get instant
feedback. Do a Key Terms Quiz. MyEconLab
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® The Uses and Limitations of
Real GDP

Economists use estimates of real GDP for two main
purposes:

= To compare the standard of living over time
® To compare the standard of living across countries

The Standard of Living over Time

One method of comparing the standard of living over
time is to calculate real GDP per person in different
years. Real GDP per person is real GDP divided by the
population. Real GDP per person tells us the value of
goods and services that the average person can enjoy.
By using 7eal GDP, we remove any influence that ris-
ing prices and a rising cost of living might have had
on our comparison.

We're interested in both the long-term trends and
the shorter-term cycles in the standard of living.

Long-Term Trend A handy way of comparing real
GDP per person over time is to express it as a ratio of
some reference year. For example, in 1969, real GDP
per person was $19,000, and in 2010 it was $38,000
(both rounded to the nearest thousand). So real GDP
per person in 2010 was double its 1969 level. To the
extent that real GDP per person measures the stand-
ard of living, people were twice as well off in 2010 as
their grandparents had been in 1969.

Figure 20.4 shows the path of Canadian real GDP
per person from 1961 to 2010 and highlights two
features of our expanding living standard:

m The growth of potential GDP per person
® Fluctuations of real GDP per person

The Growth of Potential GDP Potential GDP is the maxi-
mum level of real GDP that can be produced while
avoiding shortages of labour, capital, land, and entre-
preneurial ability that would bring rising inflation.
Potential GDP per person, the smoother black line in
Fig. 20.4, grows at a steady pace because the quanti-
ties of the factors of production and their productivi-
ties grow at a steady pace.

But potential GDP per person doesn’t grow at a
constant pace. During the 1960s, it grew at 3.4 per-
cent per year but slowed to only 2.4 percent per year
during the 1970s. This slowdown might seem small,
but it had big consequences, as you’'ll soon see.

FIGURE 20.4 Rising Standard of Living
in Canada
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Real GDP per person in Canada doubled between 1961
and 1988 and almost tripled between 1961 and 2013.
Real GDP per person, the red line, fluctuates around poten-
tial GDP per person, the black line. (The y-axis is a ratio
scale—see the Appendix, pp. 480-481.)

Sources of data: Statistics Canada, CANSIM Tables 380-0064 and 051-

0001. International Monetary Fund World Economic Outlook output gap
data used to calculate potental GDP.
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Fluctuations of Real GDP You can see that real GDP per
person shown by the red line in Fig. 20.4 fluctuates
around potential GDP per person, and sometimes
real GDP per person shrinks.

Let’s take a closer look at the two features of our
expanding living standard that we've just outlined.

Productivity Growth Slowdown How costly was
the slowdown in productivity growth after 19702
The answer is provided by the Lucas wedge, which
is the dollar value of the accumulated gap between
what real GDP per person would have been if the
growth rate of the 1960s had persisted and what
real GDP per person turned out to be. (Nobel
Laureate Robert E. Lucas Jr. drew attention to
this gap.)

Figure 20.5 illustrates the Lucas wedge. The
wedge started out small during the 1970s, but by
2013 real GDP per person was $45,000 per year
lower than it would have been with no growth slow-
down, and the accumulated gap was an astonishing

$640,000 per person.



FIGURE 20.5 The Cost of Slower Growth:
The Lucas Wedge
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The black line projects the 1960s growth rate of real GDP
per person to 2013. The Lucas wedge arises from the slow-
down of productivity growth that began during the 1970s.
The cost of the slowdown is $640,000 per person.

Sources of data: Statistics Canada, CANSIM Tables 380-0064 and 051-
0001 and authors’ calculations.
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Real GDP Fluctuations —The Business Cycle We call
the fluctuations in the pace of expansion of real GDP
the business cycle. The business cycle is a periodic but
irregular up-and-down movement of total produc-
tion and other measures of economic activity. The
business cycle isn't a regular predictable cycle like the
phases of the moon, but every cycle has two phases:

1. Expansion
2. Recession

and two turning points:

1. Peak
2. Trough

Figure 20.6 shows these features of the most recent
Canadian business cycle.

An expansion is a period during which real GDP
increases. In the early stage of an expansion real GDP
returns to potential GDP, and as the expansion pro-
gresses potential GDP grows, and real GDP eventu-
ally exceeds potential GDP.
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A common definition of recession is a period
during which real GDP decreases—its growth rate
is negative—for at least two successive quarters. A
more general definition of recession and one used
by the U.S. National Bureau of Economic Research
is “a period of significant decline in total output,
income, employment, and trade, usually lasting from
six months to a year, and marked by contractions in
many sectors of the economy.”

An expansion ends and recession begins at a busi-
ness cycle peak, which is the highest level that real
GDP has attained up to that time. A recession ends
at a trough, when real GDP reaches a temporary low
point and from which the next expansion begins.

In 2008, Canada went into an unusually severe
recession. Starting from a long way below potential
GDP, a new expansion began in mid-2009. Real
GDP returned to potential GDP in 2013 but then
slipped back to a bit below potential GDP in 2012
and 2013.

FIGURE 20.6 The Most Recent Canadian
Business Cycle
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A recession began at a peak in the third quarter of 2008
and ended at a trough in the second quarter of 2009. A
slow expansion then began and real GDP remained below
potential GDP until 2011. Real GDP slipped below potential
GDP again in 2012 and 2013.

Sources of data: Statistics Canada, CANSIM Table 380-0064 and Bank of
Canada quarterly output gap data used to calculate potential GDP.
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The Standard of Living Across Countries

Two problems arise in using real GDP to compare
living standards across countries. First, the real GDP
of one country must be converted into the same cur-
rency units as the real GDP of the other country.
Second, the goods and services in both countries
must be valued at the same prices. Comparing China
and the United States provides a striking example of
these two problems.

China and the United States in U.S. Dollars In 2013,
nominal GDP per person in the United States was
$53,000 and in China it was 42,000 yuan. The yuan
is the currency of China, and the price at which the
dollar and the yuan exchanged, the marker exchange
rate, was 6.2 yuan per $1 U.S. Using this exchange
rate, 42,000 yuan converts to $6,775. On these num-
bers, GDP per person in the United States in 2014
was 7.9 times that in China.

The red line in Fig. 20.7 shows real GDP per per-
son in China from 1980 to 2013 when the market
exchange rate is used to convert yuan to U.S. dollars.

China and the United States at PPP Figure 20.7 shows
a second estimate of China’s real GDP per person that
values China’s production on the same terms as U.S.
production. It uses purchasing power parity or PPP

prices, which are the same prices for both countries.
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In July 2014, a Big Mac cost $4.80 in Chicago and 16.93 yuan
or $2.73 in Shanghai. To compare real GDP in China and the
United States, we must value China'’s Big Macs at the $4.80 U.S.
price—the PPP price.

FIGURE 20.7 Two Views of Real GDP
in China
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Real GDP per person in China has grown rapidly. But how
rapidly it has grown and to what level depends on how real
GDP is valued. When GDP in 2013 is valued at the market
exchange rate (the red curve), U.S. income per person is
7.9 times that in China. China looks like a poor developing
country. But the comparison is misleading. When GDP is
valued at purchasing power parity prices (the green curve),
U.S. income per person is only 5.4 times that in China.

Source of data: International Monetary Fund, World Economic Outlook
database, April 2014.
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The prices of some goods are higher in the United
States than in China, so in calculating real GDP these
items get a smaller weight in China’s real GDP than
they get in U.S. real GDP. An example is a Big Mac
that costs $4.80 in Chicago. In Shanghai, a Big Mac
costs 16.93 yuan which is the equivalent of $2.73. So
in China’s real GDP, a Big Mac gets about half the
weight that it gets in U.S. real GDP.

Some prices in China are higher than in the
United States but more prices are lower, so Chinese
prices put a lower value on China’s production than
do U.S. prices.

According to the PPP comparisons, real GDP per
person in the United States in 2013 was 5.4 times
that of China, not 7.9 times.

You've seen how real GDP is used to make standard
of living comparisons over time and across countries.
But real GDP isn't a perfect measure of the standard
of living, and we'll now examine its limitations.



Limitations of Real GDP

Real GDP measures the value of goods and services
that are bought in markets. Some of the factors that
influence the standard of living and that are not part

of GDP are:

Household production

Underground economic activity
Leisure time

» Environmental quality

Household Production Preparing meals, changing a
light bulb, mowing a lawn, washing a car, and caring
for a child are all examples of household production.
Because these productive activities are not traded in
markets, they are not included in GDP.

The omission of household production from GDP
means that GDP underestimates total production. But
it also means that the growth rate of GDP overesti-
mates the growth rate of total production. The reason
is that some of the growth rate of market production
(included in GDP) is a replacement for home pro-
duction. So part of the increase in GDP arises from a
decrease in home production.

Underground Economic Activity The underground

economy is economic activity hidden from the view
of the government to avoid taxes and regulations or
because the activity is illegal. Because underground
economic activity is unreported, it is omitted from

GDP. The Canadian underground economy is esti-
mated to range between 5 and 15 percent of GDP

($90 billion to $270 billion).
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Leisure Time Leisure time is an economic good that
adds to our economic well-being and the standard of
living. Other things remaining the same, the more
leisure we have, the better off we are. Our working
time is valued as part of GDP, but our leisure time

is not. Yet that leisure time must be at least as valu-
able to us as the wage that we earn for the last hour
worked. If it were not, we would work instead of tak-
ing leisure. Over the years, leisure time has steadily
increased. The workweek has become shorter, more
people take early retirement, and the number of vaca-
tion days has increased. These improvements in eco-
nomic well-being are not reflected in real GDP.

Environmental Quality Economic activity directly
influences the quality of the environment. The burn-
ing of hydrocarbon fuels is the most visible activity
that damages our environment, but it is not the only
example. The depletion of nonrenewable natural
resources, the mass clearing of forests, and the pollu-
tion of lakes and rivers are other major environmental
consequences of industrial production.

Resources used to protect the environment are
valued as part of GDP. For example, the value of
catalytic converters that protect the atmosphere from
automobile emissions is part of GDP.

An industrial society possibly produces more
atmospheric pollution than an agricultural society
does. But pollution does not always increase as we
become wealthier. Wealthy people value a clean envi-
ronment and are willing to pay for one. Compare the
pollution in China today with pollution in Canada.
The air in Beijing is much more polluted than that of
Toronto or Montreal.

Whose production is more valuable: the chef’s whose work gets
counted in GDP ...

... or the busy mother’s whose dinner preparation and child
minding don’t get counted?
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& ATISSUE

Should GNNP Replace GDP?

The standard view of economists is that despite its limitations, GDP is a useful measure of the value of produc-

tion and the overall level of economic activity in a country or region.
But a prominent economist, Joseph Stiglitz, has argued that GDP is dangerously misleading and needs to be
replaced by a measure that he calls Green Net National Product (or GNNP).

Let’s look at both sides of this issue.

Joe Stiglitz says . ..

GDP has passed its use-by date.

A gross measure is wrong because it ignores the
depreciation of assets.

A domestic measure is wrong because it ignores the
incomes paid to foreigners who exploit a nation’s
resources.

A green measure is needed to take account of
the environmental damage that arises from
production.

GNNP subtracts from GDP incomes paid to
foreigners, depreciation, the value of depleted
natural resources, and the cost of a degraded
environment.

The existence of a market price for carbon emis-
sions makes it possible to measure the cost of
these emissions and subtract them from GDP.

A bad accounting framework is likely to lead to
bad decisions.

Americas “drain America first” energy policy is an
example of a bad decision. It increases GDP but
decreases GNNP and makes Americans poorer.

Bad accounting frameworks are
likely to lead to bad decisions.
A government focused on GDP
might be encouraged to give
away mining or oil concessions;
a focus on green NNP might
make it realize that the country
risks being worse off.
Joseph Stiglitz,
“Good Numbers Gone Bad,”
Fortune, September 25, 2006

The Mainstream View

® Asa measure of the value of market production in

an economy, GDP does a good job.

GDP is used to track the ups and downs of eco-
nomic activity and it is a useful indicator for mak-
ing macroeconomic stabilization policy decisions.
GDP is 7ot used to measure net national eco-
nomic well-being nor to guide microeconomic
resource allocation decisions.

There is no disagreement that a net national meas-
ure is appropriate for measuring national eco-
nomic well-being.

There is no disagreement that “negative externali-
ties” arising from carbon emissions and other pol-
lution detract from economic well-being.

The omissions from GDP of household produc-
tion and underground production are bigger prob-
lems than those emphasized by Stiglitz.

It isnt clear that depleting oil and coal resources
is costly and misguided because advances in
green energy technology will eventually make oil
and coal of little value. The stone-age didnt end
because we ran out of stone, and the carbon-age
won't end because we run out of oil and coal!

When Anglo-Australian company BHP Billiton mines copper
in Papua New Guinea, the country’s GDP rises, but profits
go abroad and 40,000 who live by a polluted river lose
their means of earning a living. GNNP measures that loss.



Economics in Action
A Broader Indicator of Economic Well-Being

The limitations of real GDP reviewed in this chapter
affect the standard of living and general well-being of
every country. So to make international comparisons
of the general state of economic well-being, we must
look at real GDP and other indicators.

The United Nations has constructed a broader
measure called the Human Development Index
(HDI), which combines real GDDP, life expectancy and
health, and education. Real GDP per person (meas-
ured on the PPP basis—the same prices in all coun-
tries) is a major component of the HDI so, as you can
see in the figure, the two are strongly correlated.

The figure shows the data for 2012. In that year,
Norway had the highest HDI and Australia had the
second highest but Qatar had the highest real GDP
per person. Canada had the tenth-highest real GDP
per person and the eighth-highest HDI.

The HDI of Canada is lower than that of Norway
and Australia mainly because the people of those coun-
tries have a longer life expectancy than do Canadians.

African nations have the lowest levels of eco-

nomic well-being. Niger had the lowest HDI and the

The Bottom Line Do we get the wrong message about
the level and growth in economic well-being and

the standard of living by looking at the growth of
real GDP? The influences that are omitted from real
GDP are probably large. Developing countries have
a larger amount of household production than do
developed countries, so the gap between their living
standards is exaggerated. Also, as real GDP grows,
part of the growth is a switch from home produc-
tion to market production. This switch overstates the
growth in economic well-being and the improvement
in the standard of living.

It is possible to construct broader measures that
combine the many influences that contribute to
human happiness. The United Nations’ Human
Development Index or HDI (above) and Green Net
National Product or GNNP (previous page) are two
examples of dozens of other measures that have been
proposed.

Despite all the alternatives, real GDP per person
remains the most widely used indicator of economic
well-being.
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Democratic Republic of Congo had the lowest real
GDP per person.

1 Distinguish between real GDP and potential
GDP and describe how each grows over time.

2 How does the growth rate of real GDP contrib-
ute to an improved standard of living?

3 What is a business cycle and what are its phases
and turning points?

4 What is PPP and how does it help us to make
valid international comparisons of real GDP?

5 Explain why real GDP might be an unreliable
indicator of the standard of living.

Work these questions in Study Plan 20.3 and get instant
feedback. Do a Key Terms Quiz. MyEconLab

‘ You now know how economists measure GDP
and what the GDP data tell us. Economics in the
News on pp. 478—479 uses GDP to look at linkages
between Canada and the United States as both econ-
omies emerge from recession.



€ ECONOMICS IN THE NEWS

U.S. Influence on Canadian

Real GDP

Canadian Economy Looks South for Support—But

U.S. Recovery Is Work in Progress
Financial Post
June 30, 2014

Forget the bad-weather effect, mediocre exports, and a recent resurgence of inflation. The

most important barometer of Canada’s economy resides—as always—to the south.

That said, the United States remains a work in progress and not without its own, perhaps

more worrisome, growing pains.

But the two economies are likely stronger than what appears on the surface, according to

economists who see underlying momentum building.

“Most of the domestic sources have run their course, and can grind out modest gains, but

they can't really lead the economy to a new level. We definitely need exports now. And exports

equals the United States,” said Douglas Porter, chief economist at BMO Capital Markets.

“The view is that the U.S. economy will start to improve, and a somewhat weaker Cana-

dian dollar will offer a bit of support. But in terms of actual hard data, we're not seeing

signs of that yet.”

There are hints of that in the United States, with improving consumer confidence, auto

sales, home sales, and job growth. Add to that a jump in
equity markets on both sides of the border, also pointing
to a turnaround.

“But it’s certainly not a done deal,” Mr. Porter said. “But
I think there’s a pretty good case for improvement in the
second half of the year.”

So far in 2014, the Canadian and U.S. economies have
fallen short of forecasts.

The Bank of Canada, in its most recent outlook pub-
lished in April, predicted 1.5% annualized growth in the
first quarter of this year. Instead, the economy delivered
a 1.2% gain. For the second quarter, the central bank has
called for 2.5% growth, but most analysts have penciled
in a weaker increase of between 2% and 2.4%. ...

Written by Gordon Isfeld. Material reprinted with the express permission of National
Post, a division of Postmedia Network Inc.

MyEconLab More Economics in the News
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ESSENCE OF THE STORY

® U.S. economic performance influences
Canada'’s economic performance.

® The United States has been expanding very
slowly, which has subdued Canada’s exports.

® There are hints that the U.S. economy will
expand more quickly, but so far in 2014 the
Canadian and U.S. economies have fallen
short of forecasts.

® In the first quarter of 2014, Canadian real
GDP increased at a 1.2 percent annualized
rate against the Bank of Canada’s predicted
rate of 1.5 percent.

® For the second quarter of 2014, Canadian
real GDP is expected to increase at a 2 to
2.4 percent annualized rate.



ECONOMIC ANALYSIS

= Canada’s economic performance is strongly influenced
by events in the United States and the rest of the
world.

m The past few years have seen unusually large swings in
real GDP.

= |n 2008 and 2009, an unusually deep global recession
occurred and the United States was hardest hit.

® |n the U.S. recession, which started at a peak at the end
of 2007 and ended at a trough in mid-2009, real GDP
fell by 5.5 percent.

m Figure 1 illustrates the U.S. recession. This figure is the
U.S. version of Fig. 20.6 (p. 473), which shows the Cana-

dian recession.

m Figure 1 also shows the U.S. expansion that started from
the 2009 trough alongside the official U.S. estimate of its
potential GDP.

m Two features of the graph in Fig. 1 stand out: A slow
expansion and a persistently large gap between potential
and actual real GDP.

® |t is this poor performance of the U.S. economy that the
news article describes as a “work in progress.”

m Figure 2 compares the recession and subsequent expan-
sion in Canada and the United States.

® To compare the two economies with U.S. real GDP about
10 times Canada’s, the graph measures all the variables
as percentages of their levels in 2005.

® You can see that the Canadian recession started one
quarter later than the U.S. recession and was less severe.

® You can see that Canada’s real GDP expanded more
rapidly than U.S. real GDP and returned to potential GDP
by 2013.

® So although it is true that the U.S. economy has a large
influence on Canada, the Canadian economy has per-
formed much better than the U.S. economy.

® A key reason for Canada’s better performance is the fact
that we export oil, gas, and mineral resources to a more
rapidly growing Asia.

m Canada has returned to potential GDP faster than the
United States for another reason: Canada’s estimated
potential GDP growth has slowed.
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Figure 1 The U.S. Economy in Weak Expansion
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Figure 2 The Canadian and U.S. Expansions Compared

Potential GDP is estimated and based on assumptions.
The U.S. assumptions look incorrect. But more time is
needed to be sure.
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APPENDIX

Graphs in Macroeconomics

After studying this appendix,
you will be able to:

¢ Make and interpret a time-series graph

¢ Make and interpret a graph that uses a ratio scale

® The Time-Series Graph

In macroeconomics we study the fluctuations and
trends in the key variables that describe macro-
economic performance and policy. These variables
include GDP and its expenditure and income com-
ponents that you've learned about in this chapter.
They also include variables that describe the labour
market and consumer prices, which you will study in
Chapter 21.

Regardless of the variable of interest, we want to
be able to compare its value today with that in the
past; and we want to describe how the variable has
changed over time. The most effective way to do
these things is to make a time-series graph.

Making a Time-Series Graph

A time-series graph measures time (for example, years,
quarters, or months) on the x-axis and the variable
or variables in which we are interested on the y-axis.
Figure A20.1 is an example of a time-series graph. It
provides some information about unemployment in
Canada since 1980. In this figure, we measure time
in years starting in 1980. We measure the unemploy-
ment rate (the variable that we are interested in) on
the y-axis.

A time-series graph enables us to visualize how a
variable has changed over time and how its value in
one period relates to its value in another period. It
conveys an enormous amount of information quickly
and easily.

Let’s see how to “read” a time-series graph.

Reading a Time-Series Graph

To practise reading a time-series graph, take a close
look at Fig. A20.1. The graph shows the level,
change, and speed of change of the variable.

FIGURE A20.1 A Time-Series Graph
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A time-series graph plots the level of a variable on the y-axis
against time (here measured in years) on the x-axis. This
graph shows the unemployment rate each year from 1980
to 2014. The graph shows when unemployment was high,
when it was low, when it increased, when it decreased, and
when it changed quickly and slowly.

MyEconLab Animation

m The Jevel of the variable: It tells us when unem-
ployment is /igh and low. When the line is a long
distance above the x-axis, the unemployment rate
is high, as it was, for example, in 1983. When the
line is close to the x-axis, the unemployment rate
is low, as it was, for example, in 2007.

m The change in the variable: It tells us how
unemployment changes—whether it increases or
decreases. When the line slopes upward, as it did
in 2008 and 2009, the unemployment rate is ris-
ing. When the line slopes downward, as it did
in 1984 and 1997, the unemployment rate is
falling.

m The speed of change in the variable: It tells us
whether the unemployment rate is rising or fall-
ing quickly or slowly. 1f the line is very steep, then
the unemployment rate increases or decreases
quickly. If the line is not steep, the unemployment
rate increases or decreases slowly. For example,
the unemployment rate rose quickly in 1994 and
slowly in 2003, and it fell quickly in 1987 and
slowly in 2013.



Ratio Scale Reveals Trend

A time-series graph also reveals whether a variable has
a cycle, which is a tendency for a variable to alternate
between upward and downward movements, or a
trend, which is a tendency for a variable to move in
one general direction.

The unemployment rate in Fig. A20.1 has a cycle
but no trend. When a trend is present, a special kind
of time-series graph, one that uses a ratio scale on the
y-axis, reveals the trend.

A Time-Series with a Trend

Many macroeconomics variables, among them GDP
and the average level of prices, have an upward trend.
Figure A20.2 shows an example of such a variable:
the average prices paid by consumers.

In Fig. A20.2(a), Canadian consumer prices since
1970 are graphed on a normal scale. In 1970 the level
is 100. In other years, the average level of prices is
measured as a percentage of the 1970 level.

The graph clearly shows the upward trend of
prices. But it doesn’t tell us when prices were ris-
ing fastest or whether there was any change in the
trend. Just looking at the upward-sloping line in Fig.
A20.2(a) gives the impression that the pace of growth
of consumer prices was constant.

Using a Ratio Scale

On a graph axis with a normal scale, the gap between
1 and 2 is the same as that between 3 and 4. On a
graph axis with a ratio scale, the gap between 1 and 2
is the same as that between 2 and 4. The ratio 2 to 1
equals the ratio 4 to 2. By using a ratio scale, we can
“see” when the growth rate (the percentage change
per unit of time) changes.

Figure A20.2(b) shows an example of a ratio
scale. Notice that the values on the y-axis get closer
together but the gap between 400 and 200 equals
the gap between 200 and 100: The ratio gaps are
equal.

Graphing the data on a ratio scale reveals the
trends. In the case of consumer prices, the trend is
much steeper during the 1970s and early 1980s than
in the later years. The steeper the line in the ratio-
scale graph in part (b), the faster are prices rising.
Prices rose rapidly during the 1970s and early 1980s
and more slowly in the later 1980s and the 1990s.
The ratio-scale graph reveals this fact. We use ratio-
scale graphs extensively in macroeconomics.
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FIGURE A20.2 Ratio Scale Reveals Trend
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(b) Ratio scale

The graph shows the average of consumer prices from
1970 to 2014. The level is 100 in 1970 and the value for
other years are percentages of the 1970 level. Consumer
prices normally rise each year, so the line slopes upward.
In part (a), where the y-axis scale is normal, the rate of
increase appears to be constant.

In part (b), where the y-axis is a ratio scale (the ratio of
400 to 200 equals the ratio 200 to 100), prices rose faster
during the 1970s and early 1980s and slower in the later
years. The ratio scale reveals this trend.

MyEconLab Animation



482 CHAPTER 20 Measuring GDP and Economic Growth

MATHEMATICAL NOTE

Chained-Dollar Real GDP

In the real GDP calculation on p. 471, real GDP in
2014 is 1.6 times its value in 2007. But suppose that
we use 2014 as the reference base year and value real
GDP in 2007 at 2014 prices. If you do the math,
you will see that real GDP in 2007 is $150 million at
2014 prices. GDP in 2014 is $300 million (in 2014
prices), so now the numbers say that real GDP has
doubled. Which is correct: Did real GDP increase
1.6 times or double? Should we use the prices of
2007 or 2014? The answer is that we need to use both
sets of prices.

Statistics Canada uses a measure of real GDP
called chained-dollar real GDP. Three steps are

needed to calculate this measure:

® Value production in the prices of adjacent years
m Find the average of two percentage changes
® Link (chain) to the base year

Value Production in Prices of Adjacent Years

The first step is to value production in adjacent years
at the prices of both years. We'll make these calcula-
tions for 2014 and its preceding year, 2013.

Table 1 shows the quantities produced and prices
in the two years. Part (a) shows the nominal GDP
calculation for 2013—the quantities produced in
2013 valued at the prices of 2013. Nominal GDP
in 2013 is $145 million. Part (b) shows the nominal
GDP calculation for 2014—the quantities produced
in 2014 valued at the prices of 2014. Nominal GDP
in 2014 is $300 million. Part (c) shows the value
of the quantities produced in 2014 at the prices of
2013. This total is $160 million. Finally, part (d)
shows the value of the quantities produced in 2013 at
the prices of 2014. This total is $275 million.

Find the Average of Two Percentage
Changes

The second step is to find the percentage change
in the value of production based on the prices in
the two adjacent years. Table 2 summarizes these
calculations.

Part (a) shows that, valued at the prices of 2013,
production increased from $145 million in 2013 to
$160 million in 2014, an increase of 10.3 percent.

TABLE 1 Real GDP Calculation Step 1:
Value Production in Adjacent
Years at Prices of Both Years

Expenditure

Quantity Price (millions of
ltem (millions) (dollars) dollars)

(a) In 2013

C  Tshirts 3 5 15

I Computer chips 3 10 30

G Security services 5 20 100

Y  Nominal GDP in 2013 145
(b) In 2014

C  Tshirts 4 5 20

I Computer chips 2 20 40

G Security services 6 40 240

Y  Nominal GDP in 2014 300
(c) Quantities of 2014 valued at prices of 2013

C  Tshirts 4 5 20

I Computer chips 2 10 20

G Security services 6 20 120

Y 2014 production at 2013 prices 160
(d) Quantities of 2013 valued at prices of 2014

C  Tshirts 3 5 15

I Computer chips 3 20 60

G Security services 5 40 200

Y 2013 production at 2014 prices 275

Step 1 is to value the production of adjacent years at the
prices of both years. Here, we value the production of 2013
and 2014 at the prices of both 2013 and 2014. The value of
2013 production at 2013 prices, in part (a), is nominal GDP
in 2013. The value of 2014 production at 2014 prices, in
part (b), is nominal GDP in 2014. Part (c) calculates the value
of 2014 production at 2013 prices, and part (d) calculates
the value of 2013 production at 2014 prices. We use these
numbers in Step 2.

Part (b) shows that, valued at the prices of 2014,
production increased from $275 million in 2013 to
$300 million in 2014, an increase of 9.1 percent.
Part (c) shows that the average of these two percent-
age changes in the value of production is 9.7. That is,
(10.3 +9.1) =2 =9.7.

What we've just calculated is the growth rate of
real GDP in 2014. But what is the /level of real GDP?
Finding the level of real GDP is what happens in
Step 3 that we'll now describe.



TABLE 2 Real GDP Calculation Step 2:
Find Average of Two Percentage

Changes
Millions

Value of Production of dollars
(a) At 2013 prices

Nominal GDP in 2013 145
2014 production at 2013 prices 160
Percentage change in production at 2013 prices 10.3
(b) At 2014 prices

2013 production at 2014 prices 275
Nominal GDP in 2014 300
Percentage change in production at 2014 prices 9.1
(c) Average percentage change in 2014 9.7

Using the numbers calculated in Step 1, the change in pro-

duction from 2013 to 2014 valued at 2013 prices is 10.3

percent, in part (a). The change in production from 2013 to
2014 valued at 2014 prices is 9.1 percent, in part (b). The
average of these two percentage changes is 9.7 percent in
part (c).

Link (Chain) to the Base Year

The third step is to measure real GDP in the prices
of the reference base year. To do this, Statistics Canada
selects a base year (currently 2007) in which, by
definition, real GDP equals nominal GDP. Statistics

Year 2005 2006 2007 2008
Growth rate 7 6 4
(percent per year)
Chained-dollar real GDP 110 118 125 130

(millions of 2007 dollars)
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Canada performs calculations like the ones that you've
just worked through for 2014 to find the percentage
change in real GDP in each pair of adjacent years.
Finally, it uses the percentage changes calculated in
Step 2 to find real GDP in 2007 prices for each year.

Figure 1 illustrates these Step 3 calculations to
chain link to the base year. In the reference base year,
2007, real GDP equals nominal GDP, which we’'ll
assume is $125 million (highlighted in the chain).
Using the same methods that we've just described for
2013 and 2014, we'll assume that the growth rate
of real GDP from 2007 to 2008 is 4 percent (also
shown in the chain). If real GDP in 2007 is $125
million and the growth rate in 2007 is 4 percent,
then real GDP in 2008 is $130 million—4 percent
higher than real GDP in 2007.

By repeating these calculations for each year, we
obtain chained-dollar real GDP in 2007 dollars for
each year. The growth rates shown in the table for
2005 to 2014 take real GDP in 2013 to $182 mil-
lion. That is, the 2013 chained-dollar real GDP in
2007 dollars is $182 million.

We've calculated the growth rate for 2014, which
is highlighted in Fig. 1 as 9.7 percent. Applying this
growth rate to the $182 million level of real GDP in
2013 gives real GDP in 2014 as $200 million.

Notice that the growth rates depend only on
prices and quantities produced in adjacent years and
do not depend on what the reference base year is.
Changing the reference base year changes the level
of real GDP in each year, but it does not change the
growth rates.

2009 2010 2011 2012 2013 2014
8 9 6 7 9.7

136 147 160 170 182 200

Figure 1 Real GDP Calculation Step 3: Repeat Growth Rate Calculations and Chain Link

Exercise

The table provides data on the economy of Tropical
Republic, which produces only bananas and
coconuts.

Use this data to calculate Tropical Republic’s nom-
inal GDP in 2013 and 2014 and its chained-dollar
real GDP in 2014 expressed in 2013 dollars.

Table
Quantities 2013 2014
Bananas 1,000 bunches 1,100 bunches
Coconuts 500 bunches 525 bunches
Prices
Bananas $2 a bunch $3 a bunch
Coconuts $10 a bunch $8 a bunch
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Key Points

Gross Domestic Product (pp. 466-468)

m GDD, or gross domestic product, is the market
value of all the final goods and services produced
in a country during a given period.

= A final good is an item that is bought by its final
user, and it contrasts with an intermediate good,
which is a component of a final good.

® GDP is calculated by using either the expenditure
or income totals in the circular flow model.

= Aggregate expenditure on goods and services
equals aggregate income and GDP.

Working Problems 1 to 4 will give you a better under-
standing of gross domestic product.

Measuring Canada’s GDP (pp. 469-471)

® Because aggregate expenditure, aggregate income,
and the value of aggregate production are equal,
we can measure GDP by using the expenditure
approach or the income approach.

® The expenditure approach sums consumption
expenditure, investment, government expenditure
on goods and services, and net exports.

® The income approach sums wages, interest, rent,
and profit (plus indirect taxes less subsidies plus
depreciation).

Key Terms

Business cycle, 473
Consumption expenditure, 467

Gross domestic product (GDP), 466
Gross investment, 468

® Real GDP is measured using a common set of
prices to remove the effects of inflation from GDP.

Working Problems 5 to 8 will give you a better under-
standing of measuring Canada’s GDP.

The Uses and Limitations of Real GDP (pp. 472-477)

® Real GDP is used to compare the standard of liv-
ing over time and across countries.

® Real GDP per person grows and fluctuates around
the more smoothly growing potential GDP.

= Incomes would be much higher today if the
growth rate of real GDP per person had not
slowed during the 1970s.

® International real GDP comparisons use PPP
prices.

® Real GDP is not a perfect measure of the standard
of living because it excludes household produc-
tion, the underground economy, health and life
expectancy, leisure time, security, environmental
quality, and political freedom and social justice.

Working Problem 9 will give you a better understanding
of the uses and limitations of real GDP.

MyEconLab Key Terms Quiz

Potential GDP, 472
Real GDP, 471

Cycle, 481

Depreciation, 468

Expansion, 473

Exports, 468

Final good, 466

Government expenditure, 468

Imports, 468

Investment, 468
Net exports, 468
Net investment, 468
Nominal GDP, 471

Intermediate good, 466

Real GDP per person, 472
Recession, 473
Time-series graph, 480
Trend, 481



Worked Problem 485

M)’ECOI’\ Lab  You can work this problem in Chapter 20 Study Plan.

Items in Dreamland’s national accounts include:
® Government expenditure on goods and

services: $600

Consumption expenditure: $1,950

Rent and interest: $400

Indirect taxes less subsidies: $350

Investment: $550

Wages: $1,600

Profit: $500

Net exports: $200

Depeciation: $450

Questions

1. Use the expenditure approach to calculate GDP.
2. Calculate net domestic income at factor cost.

3. Calculate net domestic income at market prices.
4. Use the income approach to calculate GDP.

Solutions

1. The expenditure approach sums the expenditure
on final goods and services. That is, GDP is the
sum of consumption expenditure, investment,
government expenditure, and net exports. That
is, GDP = $1,950 + $550 + $600 + $200 =
$3,300.

Key Point: GDP equals aggregate expenditure on
final goods produced in Dreamland, which equals
C+ I+ G+ NX. See the figure.

2. Net domestic income at factor cost is the income

paid to factors of production (labour, land, capital,

and entrepreneurship): wages, rent, interest, and

Key Figure

profit. Net domestic income at factor cost equals
$1,600 + $400 + $500 = $2,500.

Key Point: The incomes earned by the factors of
production sum to net domestic incomes at factor
cost. See the figure.

3. Expenditure on goods and services equals the
quantity bought multiplied by the market price.
Incomes are total factor costs. The market price of
a good or service equals the cost of the factors of
production used to produce it if production is not
subsidized and sale of the good is not taxed.

If the producer of a good receives a subsidy,
then the market price of the good is less than the
cost of producing it. If a tax is imposed on the
sale of the good, then the market price exceeds
the cost of producing it. So

Market price = Factor cost + Indirect taxes less
subsidies.

Net domestic income at factor cost is $2,500,
so net domestic income at market prices equals
$2,500 + $350 = $2,850.
Key Point: To convert from factor cost to market
prices, add indirect taxes less subsidies. See the figure.

4. GDP is a gross measure of total production at
market prices while net domestic income at mar-
ket prices is a net measure. So using the income
approach to measuring GDP, depreciation must
be added to net domestic income at market prices
to convert it to GDP. That is, using the incomes

approach, GDP = $2,850 + $450 = $3,300.

Key Point: To convert net domestic income at mar-
ket prices into GDP, add depreciation. See the figure.

GDP
(Expenditure)

GDP

(Income)

Net domestic income
at market prices

Net domestic income
at factor cost

[ ]
0 500 1,000

Dollars

Indirect
Profit taxes less Depreciation
subsidies

Rent and
interest

Rent and
interest

Rent and
interest

1,500 2,000 2,500 3,000 3,500



486 CHAPTER 20 Measuring GDP and Economic Growth

M)’ECOH Lab  You can work Problems 110 10 in Chapter 20 Study Plan and get instant feedback.

Gross Domestic Product (Study Plan 20.1)

1. Classify each of the following items as a final
good or service or an intermediate good or ser-
vice and identify each item as a component of
consumption expenditure, investment, or gov-
ernment expenditure on goods and services:

Banking services bought by a student.

New cars bought by Hertz, the car rental firm.
Newsprint bought by the National Post.

A new limo bought for the prime minister.
New house bought by Alanis Morissette.

2. Use the following figure, which illustrates the
circular flow model.

During 2014, flow A was $13.0 billion, flow B
was $9.1 billion, flow D was $3.3 billion, and
flow E was —$0.8 billion. Calculate (i) GDP and
(ii) government expenditure.
3. Use the following data to calculate aggregate
expenditure and imports of goods and services:
Government expenditure: $20 billion
Aggregate income: $100 billion
Consumption expenditure: $67 billion
Investment: $21 billion
m Exports of goods and services: $30 billion

4. Canadian Economy Shrinks in May
Real GDP grew 1 percent in 2013. Business
investment increased 3.2 percent, exports grew
1.6 percent, and imports rose by 2.2 percent.

Source: Statistics Canada, The Daily, July 29, 2013

Use the flows in the figure in Problem 2 to iden-
tify each flow in the news clip. How can GDP
have grown by only 1 percent with investment
and exports growing by more than 1 percent?

Measuring Canada’s GDP (Study Plan 20.2)

Use the following data to work Problems 5 and 6.
The table lists some data for Canada in 2008.

ltem Billions of dollars
Wages paid to labour 815
Consumption expenditure 885
Net domestic income at factor cost 1,210
Investment 304
Government expenditure 357
Net exports 32
Depreciation 202

5. Calculate Canada’s GDP in 2008.

6. Explain the approach (expenditure or income)
that you used to calculate GDP.

Use the following data to work Problems 7 and 8.

Tropical Republic produces only bananas and
coconuts. The base year is 2013.

Quantities 2013 2014
Bananas 800 bunches 900 bunches
Coconuts 400 bunches 500 bunches
Prices 2013 2014
Bananas $2 a bunch $4 a bunch
Coconuts $10 abunch  $5abunch

7. Calculate nominal GDP in 2013 and 2014.
8. Calculate real GDP in 2014 in base-year prices.

The Uses and Limitations of Real GDP (Study Plan 20.3)
9. Explain in which of the years Canada’s standard

of living (i) increased and (ii) decreased.
Year Real GDP

2007 $1,311 billion
2008 $1,320 billion
2009 $1,284 billion  33.7 million
2010 $1,325 billion  34.1 million

Mathematical Note (Study Plan 20.MN)
10. An island economy produces only fish and crabs.

Population

32.9 million
33.3 million

Quantities 2013 2014
Fish 1,000 tonnes 1,100 tonnes
Crabs 500 tonnes 525 tonnes
Prices 2013 2014
Fish $20 a tonne  $30 a tonne
Crabs $10 atonne  $8 a tonne

Calculate the island’s chained-dollar real GDP
in 2014 expressed in 2013 dollars.
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M)’ECOI’] Lab  You can work these problems in MyEconLab if assigned by your instructor.

Gross Domestic Product

11. Classify each of the following items as a final
good or service or an intermediate good or
service and identify which is a component of
consumption expenditure, investment, or gov-
ernment expenditure on goods and services:

m Banking services bought by Loblaws.
Security system bought by the TD Bank.
Coftee beans bought by Tim Hortons.

New coffee grinders bought by Second Cup.

Starbucks grande mocha frappuccino bought

by a student at a campus coffee bar.

m New helicopters bought by Canada’s army.

Use the figure in Problem 2 to work Problems 12

and 13.

12. In 2013, flow A was $1,000 billion, flow C was
$250 billion, flow B was $650 billion, and flow
E was $50 billion. Calculate investment.

13. In 2014, flow D was $2 trillion, flow E was —$1
trillion, flow A was $10 trillion, and flow C was
$4 wrillion. Calculate consumption expenditure.

Use the following information to work Problems 14

and 15.

The components and robots for Toyota’s auto assem-

bly lines in Canada are built in Japan. Toyota assem-

bles cars for the Canadian market in Ontario.

14. Explain where these activities appear in Canada’s
National Income and Expenditure Accounts.

15. Explain where these activities appear in Japan’s
National Income and Expenditure Accounts.

Use the following news clip to work Problems 16 and
17, and use the circular flow model to illustrate your
answers.

Boeing Bets the House

Boeing is producing some components of its new
787 Dreamliner in Japan and is assembling it in the
United States. Much of the first year’s production will
be sold to ANA (All Nippon Airways), a Japanese
airline.

Source: The New York Times, May 7, 2006

16. Explain how Boeings activities and its transac-
tions affect U.S. and Japanese GDP.

17. Explain how ANA' activities and its transactions

affect U.S. and Japanese GDP.

Measuring Canada’s GDP

Use the following data to work Problems 18 and 19.
The table lists some data for Xanadu in 2014.

Item Billions of dollars
Wages paid to labour 800
Consumption expenditure 1,000
Profit, interest, and rents 340
Investment 150
Government expenditure 290
Net exports —-34

18. Calculate Xanadu's GDP in 2014.

19. Explain the approach (expenditure or income)
that you used to calculate GDP.

Use the following data to work Problems 20 and 21.

An economy produces only apples and oranges. The

base year is 2013, and the table gives the quantities

produced and the prices.

Quantities 2013 2014
Apples 60 160
Oranges 80 220
Prices 2013 2014
Apples $0.50 $1.00
Oranges $0.25 $2.00

20. Calculate nominal GDP in 2013 and 2014.
21. Calculate real GDP in 2013 and 2014 expressed

in base-year prices.

22. GDP Expands 11.4 Percent, Fastest in 13 Years
China’s gross domestic product grew 11.4 percent
last year and marked a fifth year of double-digit
growth. The increase was especially remark-
able given that the United States is experienc-
ing a slowdown due to the sub-prime crisis and
housing slump. Citigroup estimates that each 1
percent drop in the U.S. economy will shave 1.3
percent off China’s growth, because Americans
are heavy users of Chinese products. In spite of
the uncertainties, China is expected to post its
sixth year of double-digit growth next year.

Source: The China Daily, January 24, 2008

Use the expenditure approach for calculating
China’s GDP to explain why “each 1 percent
drop in the U.S. economy will shave 1.3 percent
off China’s growth.”
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The Uses and Limitations of Real GDP

23.

24.

25.

26.

The United Nations’ Human Development

Index (HDI) is based on real GDP per person,

life expectancy at birth, and indicators of the

quality and quantity of education.

a. Explain why the HDI might be better than
real GDP as a measure of economic
welfare.

b. Which items in the HDI are part of real GDP
and which items are not in real GDP?

c. Do you think the HDI should be expanded
to include items such as pollution, resource
depletion, and political freedom? Explain.

d. What other influences on economic wel-
fare should be included in a comprehensive
measure?

U.K. Living Standards Outstrip U.S.

Oxford analysts report that living standards in
Britain are set to rise above those in America for
the first time since the nineteenth century. Real
GDP per person in Britain will be £23,500 this
year, compared with £23,250 in America, but
also the U.K. economy has had a record run of
growth since 2001. But the Oxford analysts also
point out that Americans benefit from lower
prices than those in Britain.

Source: The Sunday Times, January 6, 2008

If real GDP per person is greater in the United
Kingdom than in the United States but
Americans benefit from lower prices, does this
comparison of real GDP per person really tell us
which country has the higher standard of living?

Use the news clip in Problem 22.

a. Why might China’s recent GDP growth rates
overstate the actual increase in the level of
production taking place in China?

b. Explain the complications involved with
attempting to compare the economic welfare
in China and the United States by using the
GDP for each country.

Poor India Makes Millionaires at Fastest Pace
India, with the world’s largest population of poor
people, created millionaires at the fastest pace in
the world in 2007. India added another 23,000
millionaires in 2007 to its 2006 tally of 100,000
millionaires measured in dollars. That is 1 mil-
lionaire for about 7,000 people living on less
than $2 a day.

Source: The Times of India, June 25, 2008

a. Why might real GDP per person misrepresent
the standard of living of the average Indian?

b. Why might $2 a day underestimate the stan-
dard of living of the poorest Indians?

Economics in the News

27.

28.

After you have studied Economics in the News on
pp. 478-479, answer the following questions.
a. Which economy—the Canadian or the

U.S.—had the longer and deeper recession in
2008-2009:

b. Which economy—the Canadian or the
U.S.—had the lower estimated growth rate of
potential GDP?

c. Why does the news article describe the U.S.
economy as a “‘work in progress”?

d. What features of the Canadian economy pro-
vide some immunity from U.S. economic ills?

Totally Gross
GDP has proved useful in tracking both short-
term fluctuations and long-run growth. Which
isn’t to say GDP doesn’t miss some things.
Amartya Sen, at Harvard, helped create the
United Nations’ Human Development Index,
which combines health and education data with
per capita GDP to give a better measure of the
wealth of nations. Joseph Stiglitz, at Columbia,
advocates a “green net national product” that takes
into account the depletion of natural resources.
Others want to include happiness in the measure.
These alternative benchmarks have merit, but
can they be measured with anything like the fre-
quency, reliability, and impartiality of GDP?
Source: Time, April 21, 2008

a. Explain the factors that the news clip identi-
fies as limiting the usefulness of GDP as a
measure of economic welfare.

b. What are the challenges involved in trying to
incorporate measurements of those factors in
an effort to better measure economic welfare?

c. What does the ranking of Canada in the
Human Development Index (see p. 477)
imply about the levels of health and education
relative to other nations?

Mathematical Note

29.

Use the information in Problem 20 to calculate
the chained-dollar real GDP in 2014 expressed
in 2013 dollars.



After studying this chapter,
you will be able to:

¢ Explain why unemployment is a problem and
how we measure the unemployment rate and
other labour market indicators

¢ Explain why unemployment occurs and why
it is present even at full employment

¢ Explain why inflation is a problem and how
we measure the inflation rate

MONITORING JOBS
AND INFLATION

4

Each month, we chart the course of unemployment and
inflation as measures of Canadian economic health.
How do we measure the unemployment rate and the
inflation rate and are they reliable vital signs?

As the Canadian economy slowly expanded after
a recession in 2008 and 2009, job growth was weak
and questions about the health of the labour market
became of vital importance to millions of Canadian
families. Economics in the News, at the end of this
chapter, compares the Canadian and U.S. labour
markets through recession and a weak 2010-2014
expansion.

489
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® Employment and Unemployment

What kind of job market will you enter when you
graduate? Will there be plenty of good jobs to choose
among, or will jobs be so hard to find that you end
up taking one that doesn’t use your education and
pays a low wage? The answer depends, to a large
degree, on the total number of jobs available and on
the number of people competing for them.

The class of 2014 had a tough time in the jobs
market. In July 2014, four years after a recession,
1.4 million Canadians wanted a job but couldn’t find
one, and another 600,000 had given up the search
for a job or had reluctantly settled for a part-time job.

Despite the high unemployment, the Canadian
economy is an incredible job-creating machine. Even
in 2009 at the depths of recession, 16.8 million peo-
ple had jobs—5 million more than in 1989. But in
recent years, population growth has outstripped jobs
growth, so unemployment is a serious problem.

Economics in Action

What Kept Ben Bernanke Awake at Night

The Great Depression began in October 1929, when
the U.S. stock market crashed. It reached its deepest
point in 1933, when 25 percent of the labour force was
unemployed, and lasted until 1941, when the United
States entered World War II. The depression quickly
spread globally to envelop most nations.

The 1930s were and remain the longest and worst
period of high unemployment in history. Failed banks,
shops, farms, and factories left millions of Americans
and Canadians without jobs, homes, and food. Without
the support of government and charities, millions
would have starved.

The Great Depression was an enormous political
event: It fostered the rise of the German and Japanese
militarism that was to bring the most devastating war
humans have ever fought. It also led to a “New Deal”
proposed first by President Franklin D. Roosevelt and
then by Prime Minister R. B. Bennett, which expanded
government intervention in markets and questioned the
efficiency and equity of the market economy.

The Great Depression also brought a revolu-
tion in economics. British economist John Maynard
Keynes published his General Theory of Employment,
Interest, and Money and created what we now call
Macroeconomics.

Why Unemployment Is a Problem

Unemployment is a serious personal and social eco-
nomic problem for two main reasons. It results in:

= Lost incomes and production
® Lost human capital

Lost Incomes and Production The loss of a job brings
a loss of income and lost production. These losses
are devastating for the people who bear them and
they make unemployment a frightening prospect for
everyone. Unemployment benefits create a safety net,
but they don't fully replace lost earnings.

Lost production means lower consumption and a
lower investment in capital, which lowers the living
standard in both the present and the future.

Lost Human Capital Prolonged unemployment
permanently damages a person’s job prospects by
destroying human capital.

Many economists have studied the Great Depres-
sion and tried to determine why what started out as
an ordinary recession became so devastating. Among
them is Ben Bernanke, the former chairman of the
U.S. Federal Reserve.

One of the reasons the U.S. Federal Reserve was so
aggressive in 2008—-2009 in cutting interest rates and
saving banks from going under is that Ben Bernanke is
so vividly aware of the horrors of total economic col-
lapse and was determined to avoid any risk of a repeat
of the Great Depression.




Think about a manager who loses his job when
his employer downsizes. The only work he can find
is driving a taxi. After a year in this work, he discov-
ers that he can't compete with new MBA graduates.
Eventually, he gets hired as a manager but in a small
firm and at a lower wage than before. He has lost
some of his human capital. The cost of lost human
capital is particularly acute for older workers.

Governments make strenuous efforts to measure
unemployment accurately and to adopt policies to
moderate its level and ease its pain. Let’s see how the
Canadian government monitors unemployment.

Labour Force Survey

Every month, Statistics Canada conducts a Labour
Force Survey in which it asks 54,000 households a
series of questions about the age and job market
status of the members of each household during a
previous week called the reference week.

Figure 21.1 shows the population categories used
by Statistics Canada and the relationships among the
categories.

The population divides into two broad groups:
the working-age population and others who are too
young to work or who live in institutions and are
unable to work. The working-age population is the
total number of people aged 15 years and over. The
working-age population is also divided into two
groups: those in the labour force and those not in
the labour force. Members of the labour force are
either employed or unemployed. So the labour force is
the sum of the employed and the unemployed. The
employed are either full-time or part-time workers;
and part-time workers either want part-time work
(voluntary part time) or want full-time work (invol-
untary part time).

To be counted as employed in the Labour Force
Survey, a person must have either a full-time job or a
part-time job. To be counted as unemployed, a per-
son must be available for work and must be in one of
three categories:

1. On temporary layoff with an expectation of recall

2. Without work but has looked for work in the
past four weeks

3. Has a new job to start within four weeks

People who satisfy one of these three criteria are
counted as unemployed. People in the working-age
population who are neither employed nor unem-
ployed are classified as 7ot in the labour force.
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FIGURE 21.1 Population Labour Force
Categories

Population

Working-age population Others

Not in labour
force

Labour force

Employed Unemployed

Part time

Involuntary part time

Voluntary part time
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The total population is divided into the working-age popula-
tion and others. The working-age population is divided into
those in the labour force and those not in the labour force.
The labour force is divided into the employed and the unem-
ployed. And the employed are either full time or part time,
and the parttime employed are either voluntary or involun-
tary part time.

Source of data: Statistics Canada, CANSIM Tables 051-0005, 282-0002,
and 282-0014. . .
MyEconLab Animation

In 2013, the population of Canada was 35.4 mil-
lion; the working-age population was 28.7 million.
Of this number, 9.6 million were not in the labour
force. Most of these people were in school full time
or had retired from work. The remaining 19.1 mil-
lion people made up the Canadian labour force. Of
these, 17.7 million were employed and 1.4 million
were unemployed. Of the 17.7 million employed,
3.4 million had part-time jobs, and of these, 0.9 mil-
lion wanted a full-time job but couldn’t find one.

Four Labour Market Indicators
Statistics Canada calculates four indicators of the
state of the labour market. They are:

The unemployment rate
The involuntary part-time rate

The labour force participation rate

The employment-to-population ratio
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The Unemployment Rate The amount of unemploy-
ment is an indicator of the extent to which people
who want jobs can’t find them. The unemployment

rate is the percentage of the people in the labour force

who are unemployed. That is,

Number of people

unemployed

Unemployment rate = X 100.

Labour force

People in the labour force are either employed or
unemployed, so

Number of people
employed

Labour force — Number of people
unemployed

In 2013, the number of people employed was
17.73 million and the number unemployed was
1.35 million. By using the above equations, you
can verify that the labour force was 19.08 million
(17.73 million plus 1.35 million) and the unemploy-
ment rate was 7.1 percent (1.35 million divided by
19.08 million, multiplied by 100).

Figure 21.2 shows the unemployment rate from
1960 to 2014. The average during this period is
7.6 percent. The unemployment rate fluctuates over
the business cycle. It increases as a recession deep-
ens, reaches a peak value after a recession ends, and
decreases as the expansion gets underway.

FIGURE 21.2 The Unemployment Rate: 1960-2014
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The Involuntary Part-Time Rate Many part-time
workers want part-time jobs, but some want full-time
work and the involuntary part-time rate is the per-
centage of the people in the labour force who work
part time but want full-time jobs.

Number of involuntary

part-time workers

= X 100.
Labour force

Involunta
ry
part-time rate

In 2013, with 913,600 involuntary part-time
workers and a labour force of 19.08 million, the
involuntary part-time rate was 4.8 percent.

The Labour Force Participation Rate Statistics
Canada measures the labour force participation rate as
the percentage of the working-age population who
are members of the labour force. That is,

Labour force _ Labour force

participation rate X 100.

Working-age

population

In 2013, the labour force was 19.08 million and
the working-age population was 28.67 million. By
using the above equation, you can verify that the
labour force participation rate was 66.5 percent
(19.08 million divided by 28.67 million, multiplied
by 100).

The average unemployment
rate from 1960 to 2014
was 7.6 percent. The
unemployment rate increases
in a recession, peaks after

the recession ends, and
decreases in an expansion.

o
[

(percentage of labour force)
N IN
o [ ]

Unemployment rate
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Year
Source of data: Statistics Canada, CANSIM Table 282-0002.
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The unemployment rate was
unusually high following

the recessions of 1982 and
1991. The unemployment
rate following the recession of
2008-2009 was less severe

than that following the two
[ ] [ ] [ ] [ ]

2005 2010 2015 earlier recessions.

MyEconLab Real-time data
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FIGURE 21.3 Labour Force Participation and Employment: 1960-2014

700 The labour force participation
Labour force rate and the employment-to-
— participation population ratio increased
rapidly before 1990 and
slowly after 1990. They fluctu-
ate with the business cycle.
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Source of data: Statistics Canada, CANSIM Table 282-0002.
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The Employment-to-Population Ratio The number of Other Definitions of Unemp|oymen|‘
people of working age who have jobs is an indicator
of the availability of jobs and the match of skills to
jobs. The employment-to-population ratio is the percent-
age of people of working age who have jobs. That is,

You've seen that to be counted as unemployed, a
person must be available for work and either be on
temporary layoff with an expectation of recall; or be
without work and have looked for work in the past
four weeks; or have a new job to start within four

Number of weeks. Some people without a job might want one

Employment-to- people employed

: T T T w100, but not meet the strict criteria for being counted as
population ratio Working-age unemployed. Also, people who have part-time jobs
population but want to work full time might be regarded as part-
time unemployed.

In 2013, the number of people employed was Statistics Canada believes that the official defini-
17.73 million and the working-age population was tion of unemployment is the correct measure, but
28.67 million. By using the above equation, you can recognizes other wider definitions that bring in three
verify that the employment-to-population ratio was types of underemployed labour excluded from the
61.8 percent (17.73 million divided by 28.67 million, official measure. They are:

multiplied by 100).
Figure 21.3 shows the labour force participation
rate and the employment-to-population ratio. These

= Discouraged searchers
= Long-term future starts

indicators follow an upward trend before 1990 and = Involuntary part-timers

then flatten off. The increase before 1990 means that

the Canadian economy created jobs at a faster rate Discouraged Searchers A discouraged searcher is a

than the working-age population grew. person who currently is neither working nor look-
The employment-to-population ratio fluctuates ing for work but has indicated that he or she wants

with the business cycle: It falls in a recession and rises a job, is available for work, and has looked for work

in an expansion. The labour force participation rate sometime in the recent past but has stopped looking

has milder business cycle swings that reflect move- because of repeated failure. The official unemploy-

ments into and out of the labour force. ment measure excludes discouraged searchers because
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they haven’t made specific efforts to find a job within
the past four weeks. In all other respects, they are
unemployed.

Long-Term Future Starts Someone with a job that
starts more than four weeks in the future is classified
as not in the labour force. The economic difference
between someone who starts a new job within four
weeks and someone who starts farther in the future is
slight and is a potential source of underestimating the
true amount of unemployment.

Involuntary Part-Timers Part-time workers who
would like full-time jobs and can’t find them are
part-time unemployed but not counted as such in the
official statistics.

Most Costly Unemployment

All unemployment is costly, but the most costly is
long-term unemployment that results from job loss.
People who are unemployed for a few weeks and
then find another job bear some costs of unemploy-
ment. But these costs are low compared to those
borne by people who remain unemployed for many
weeks. The unemployment rate doesn’t distinguish
among the different lengths of unemployment spells.
If most unemployment is long term, the situation is
worse than if most are short-term job searchers.

Alternative Measures of Unemployment

To provide information about the aspects of unem-
ployment that we've just discussed, Statistics Canada
reports eight alternative measures of the unemploy-
ment rate: three that are narrower than the official
rate and four that are broader. The narrower measures
focus on the personal cost of unemployment and the
broader measures focus on assessing the full amount
of underemployed labour resources.

Figure 21.4 shows these measures from 1996 (the
first year for which all eight are available) to 2014. R4
is the official rate and R3 is comparable to the official
U.S. rate. Long-term unemployment (R1) is a small
part of total unemployment. Short-term unemploy-
ment (R2) is more than double that of long term.
Adding discouraged searchers (R5) makes very little
difference to the unemployment rate, but adding
long-term future starts (R6) makes a bigger difference
and adding involuntary part-timers (R7) makes a big
difference. R8 is the total underemployment rate.

FIGURE 21.4 Eight Alternative Measures
of Unemployment
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R1 are those unemployed for 1 year or more, and R2 are
those unemployed for 3 months or less. R3 is comparable to
the official U.S. rate. R4 is Canada’s official rate. R5 adds
discourged searchers, R6 adds long-term future starts, and R7
adds involuntary parttimers to R4. R8 adds all three groups
added separately in R5, R4, and R7. Fluctuations in all alter-
native measures are similar to those in the official rate, R4.

Source of data: Statistics Canada, CANSIM Table 282-0086.

MyEconLab Real-time data

1 What distinguishes an unemployed person from
one who is not in the labour force?

2 Describe the trends and fluctuations in the
Canadian unemployment rate since 1960.

3 Describe the trends and fluctuations in the
Canadian employment-to-population ratio and
labour force participation rate since 1960.

4 Describe the alternative measures of
unemployment.

Work these questions in Study Plan 21.1 and get instant
feedback. Do a Key Terms Quiz. MyEconLab

You've seen how we measure employment and
unemployment. Your next task is to see what we
mean by full employment and how unemployment
and real GDP fluctuate over the business cycle.



® Unemployment and Full
Employment

There is always someone without a job who is search-
ing for one, so there is always some unemployment.
The key reason is that the economy is a complex
mechanism that is always changing—it experiences
frictions, structural change, and cycles.

Frictional Unemployment

There is an unending flow of people into and out of
the labour force as people move through the stages of
life—from being in school to finding a job, to work-
ing, perhaps to becoming unhappy with a job and
looking for a new one, and finally, to retiring from
full-time work.

There is also an unending process of job creation
and job destruction as new firms are born, firms
expand or contract, and some firms fail and go out of
business.

The flows into and out of the labour force and the
processes of job creation and job destruction create
the need for people to search for jobs and for busi-
nesses to search for workers. Businesses don’t usu-
ally hire the first person who applies for a job, and
unemployed people don’t usually take the first job
that comes their way. Instead, both firms and work-
ers spend time searching for what they believe will
be the best available match. By this process of search,
people can match their own skills and interests with
the available jobs and find a satisfying job and a good
income.

The unemployment that arises from the normal
labour turnover we've just described—from people
entering and leaving the labour force and from the
ongoing creation and destruction of jobs—is called
frictional unemployment. Frictional unemployment is a
permanent and healthy phenomenon in a dynamic,
growing economy.

Structural Unemployment

The unemployment that arises when changes in
technology or international competition change the
skills needed to perform jobs or change the locations
of jobs is called structural unemployment. Structural
unemployment usually lasts longer than frictional
unemployment because workers must retrain and
possibly relocate to find a job. When a steel plant

in Hamilton, Ontario, is automated, some jobs in
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that city disappear. Meanwhile, new jobs for security
guards, retail clerks, and life-insurance salespeople are
created in Toronto and Vancouver. The unemployed
former steelworkers remain unemployed for several
months until they move, retrain, and get new jobs.
Structural unemployment is painful, especially for
older workers for whom the best available option
might be to retire early or take a lower-skilled, lower-

paying job.

Cyclical Unemployment

The higher-than-normal unemployment at a busi-
ness cycle trough and the lower-than-normal unem-
ployment at a business cycle peak is called cyclical
unemployment. A worker who is laid off because the
economy is in a recession and who gets rehired some
months later when the expansion begins has experi-
enced cyclical unemployment.

“Natural” Unemployment

Natural unemployment is the unemployment that
arises from frictions and structural change when there
is no cyclical unemployment—when all the unem-
ployment is frictional and structural. Natural unem-
ployment as a percentage of the labour force is called
the natural unemployment rate.

Full employment is defined as a situation in which
the unemployment rate equals the natural unemploy-
ment rate.

What determines the natural unemployment rate?
Is it constant or does it change over time?

The natural unemployment rate is influenced by
many factors but the most important ones are:

» The age distribution of the population
» The scale of structural change

= The real wage rate

® Unemployment benefits

The Age Distribution of the Population An economy
with a young population has a large number of new
job seekers every year and has a high level of fric-
tional unemployment. An economy with an aging
population has fewer new job seekers and a low level
of frictional unemployment.

The Scale of Structural Change The scale of struc-
tural change is sometimes small. The same jobs using
the same machines remain in place for many years.
But sometimes there is a technological upheaval.
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The old ways are swept aside and millions of jobs are
lost and the skill to perform them loses value. The
amount of structural unemployment fluctuates with
the pace and volume of technological change and
the change driven by fierce international competi-
tion, especially from fast-changing Asian economies.
A high level of structural unemployment is present
in many parts of Canada today (as you can see in
Economics in Action).

The Real Wage Rate The natural unemployment
rate is influenced by the level of the real wage rate.
Real wage rates that bring unemployment are a mini-
mum wage and an efficiency wage. Chapter 6 (see

pp. 131-133) explains how the minimum wage cre-
ates unemployment. An efficiency wage is a wage

set above the going market wage to enable firms to
attract the most productive workers, get them to
work hard, and discourage them from quitting.

Unemployment Benefits Unemployment benefits
increase the natural unemployment rate by lower-
ing the opportunity cost of job search. Canada and
European countries have more generous unemploy-
ment benefits and higher natural unemployment
rates than the United States. Extending unemploy-
ment benefits increases the natural unemployment
rate.

There is no controversy about the existence of a
natural unemployment rate. Nor is there disagree-
ment that the natural unemployment rate changes.
But economists dont know its exact size or the
extent to which it fluctuates. Canada has no official
estimates of the natural unemployment rate, but a
reasonable guess is that it is 7 percent—a bit less than
the 2013 unemployment rate.

Real GDP and Unemployment over
the Cycle

The quantity of real GDP at full employment is
potential GDP (Chapter 20, p. 472). Over the busi-
ness cycle, real GDP fluctuates around potential
GDP. The gap between real GDP and potential GDP
is called the output gap. As the output gap fluctuates
over the business cycle, the unemployment rate fluc-
tuates around the natural unemployment rate.

Figure 21.5 illustrates these fluctuations in Canada
between 1980 and 2014—the output gap in part (a)
and the unemployment rate and natural unemploy-
ment rate in part (b).

When the economy is at full employment,
the unemployment rate equals the natural

Economics in Action
Structural Unemployment in Canada

If all unemployment were frictional, arising from the
ongoing flow of people into and out of the labour force
and creation and destruction of firms and jobs, we
would expect all Canada’s provinces to exhibit similar
unemployment rates. They wouldn’t be exactly equal,
but the ranking of provinces would change randomly
over time. But that is not what the data say.

Provincial unemployment rates are extremely
unequal, and the ranking of provinces is persistent.

In 2013, provincial unemployment rates ranged
from 11.5 percent in Prince Edward Island to 4 per-
cent in Saskachewan. All the provinces west of Ontario
had unemployment rates below the national average,
Ontario and Quebec were close to the national average
at 8 percent, and the Maritime provinces were above the
national average.

This range of unemployment rates across the prov-
inces can only be accounted for by structural features of
the Canadian economy.

The West in general is growing rapidly based largely
on the extraction of resources. The Maritimes and to
a lesser extent Quebec and Ontario are growing more
slowly. People must leave the eastern provinces and
move westward to find work. A reluctuance to uproot
keeps the unemployment rates widely dispersed.

Newfoundland and Labrador
Prince Edward Island

Nova Scotia

New Brunswick

Ontario

Quebec

British Columbia

Alberta Canada
|| average
Manitoba 7.1 percent

Saskatchewan

e o o o le o o
0 2 4 [ 8 10 12
Unemployment rate
(percentage of labour force)
Canadian Provincial Unemployment Rates in 2013

Source of data: Statistics Canada, CANSIM Table 282-0002.
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As real GDP fluctuates around potential GDP in part (a), the
unemployment rate fluctuates around the natural unemploy-
ment rate in part (b). In recessions, cyclical unemployment
increases and the output gap becomes negative. At busi-
ness cycle peaks, the unemployment rate falls below the
natural rate and the output gap becomes positive. The natu-
ral unemployment rate decreased during the 1990s.

Sources of data: Statistics Canada, CANSIM Table 282-0002 and Bank

of Canada output gap estimates. The natural unemployment rate is the
authors’ estimate.
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unemployment rate and real GDP equals potential
GDP, so the output gap is zero. When the unemploy-
ment rate is less than the natural unemployment
rate, real GDP is greater than potential GDP and the
output gap is positive. And when the unemployment
rate is greater than the natural unemployment rate,
real GDP is less than potential GDP and the output
gap is negative.

The Changing Natural
Unemployment Rate

Figure 21.5(b) shows our estimate of the natural
unemployment rate since 1980. This estimate puts
the natural unemployment rate at 9 percent during
the 1980s, falling steadily through the 1990s to

7.0 percent by around 2000, and remaining at
around 7 percent since 2000. This view of the natural
unemployment rate is consistent with the Bank of
Canada’s estimate of the output gap in Fig. 21.5(a).

1 Why does unemployment arise and what makes
some unemployment unavoidable?

2 Define frictional unemployment, structural
unemployment, and cyclical unemployment.
Give examples of each type of unemployment.

3 What is the natural unemployment rate?

4 How does the natural unemployment rate
change and what factors might make it change?

5 Why is the unemployment rate never zero, even
at full employment?

6 What is the output gap? How does it change
when the economy goes into recession?

7 How does the unemployment rate fluctuate
over the business cycle?

Work these questions in Study Plan 21.2 and get instant
feedback. Do a Key Terms Quiz. MyEconLab

Your next task is to see how we monitor the price
level and the inflation rate. You will learn about the
Consumer Price Index (CPI), which is monitored
every month. You will also learn about other mea-
sures of the price level and the inflation rate.
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® The Price Level, Inflation,
and Deflation

What will it really cost you to pay off your student
loan? What will your parents’ life savings buy when
they retire? The answers depend on what happens
to the price level, the average level of prices, and the
value of money. A persistently rising price level is
called inflation; a persistently falling price level is
called deflation.

We are interested in the price level, inflation, and
deflation for two main reasons. First, we want to
measure the annual percentage change of the price
level—the inflation rate or deflation rate. Second, we
want to distinguish between the money values and
real values of economic variables such as your student
loan and your parents’ savings.

We begin by explaining why inflation and defla-
tion are problems. Then we'll look at how we mea-
sure the price level and the inflation rate. Finally,
we'll return to the task of distinguishing real values
from money values.

Why Inflation and Deflation Are Problems

Low, steady, and anticipated inflation or deflation
isn’t a problem, but an unexpected burst of inflation
or period of deflation brings big problems and costs.
An unexpected inflation or deflation:

Redistributes income
Redistributes wealth
Lowers real GDP and employment

= Diverts resources from production

Redistributes Income Workers and employers sign
wage contracts that last for a year or more. An unex-
pected burst of inflation raises prices but doesnt
immediately raise wages. Workers are worse off
because their wages buy less than they bargained for
and employers are better off because their profits rise.

An unexpected period of deflation has the oppo-
site effect. Wage rates don't fall but prices fall.
Workers are better off because their fixed wages buy
more than they bargained for and employers are
worse off with lower profits.

Redistributes Wealth People enter into loan contracts
that are fixed in money terms and that pay an interest
rate agreed as a percentage of the money borrowed
and lent. With an unexpected burst of inflation, the

money that the borrower repays to the lender buys
less than the money originally loaned. The borrower
wins and the lender loses. The interest paid on the
loan doesn’t compensate the lender for the loss in
the value of the money loaned. With an unexpected
deflation, the money that the borrower repays to the
lender buys more than the money originally loaned.
The borrower loses and the lender wins.

Lowers Real GDP and Employment Unexpected
inflation that raises firms’ profits brings a rise in
investment and a boom in production and employ-
ment. Real GDP rises above potential GDP and the
unemployment rate falls below the natural rate. But
this situation is zemporary. Profitable investment dries
up, spending falls, real GDP falls below potential
GDP, and the unemployment rate rises. Avoiding
these swings in production and jobs means avoiding
unexpected swings in the inflation rate.

An unexpected deflation has even greater con-
sequences for real GDP and jobs. Businesses and
households that are in debt (borrowers) are worse off
and they cut their spending. A fall in total spending
brings a recession and rising unemployment.

Diverts Resources from Production Unpredictable
inflation or deflation turns the economy into a casino
and diverts resources from productive activities to
forecasting inflation. It can become more profitable
to forecast the inflation rate or deflation rate correctly
than to invent a new product. Doctors, lawyers,
accountants, farmers—just about everyone—can
make themselves better off, not by specializing in

the profession for which they have been trained but
by spending more of their time dabbling as amateur
economists and inflation forecasters and managing
their investments.

From a social perspective, the diversion of talent
that results from unpredictable inflation is like throw-
ing scarce resources onto a pile of garbage. This waste
of resources is a cost of inflation.

At its worst, inflation becomes hyperinflation—an
inflation rate of 50 percent a month or higher that
grinds the economy to a halt and causes a society
to collapse. Hyperinflation is rare, but Zimbabwe
in recent years and several European and Latin
American countries have experienced it.

We pay close attention to the inflation rate, even
when its rate is low, to avoid its consequences. We
monitor the price level every month and devote con-
siderable resources to measuring it accurately. You're
now going to see how we do this.



The Consumer Price Index

Every month, Statistics Canada measures the price
level by calculating the Consumer Price Index (CPI),
which is a measure of the average of the prices paid
by urban consumers for a fixed basket of consumer
goods and services. What you learn here will help you
to make sense of the CPI and relate it to your own
economic life. The CPI tells you about the value of
the money in your pocket.

Reading the CPl Numbers

The CPI is defined to equal 100 for a period called
the reference base period. Currently, the reference base
period is 2002. That is, for the average of the 12
months of 2002, the CPI equals 100.

In June 2014, the CPI was 125.6. This number
tells us that the average of the prices paid by urban
consumers for a fixed market basket of consumer
goods and services was 25.6 percent higher in June
2014 than it was on average during 2002.

Constructing the CPI

Constructing the CPI involves three stages:

» Selecting the CPI basket
= Conducting the monthly price survey

= Calculating the CPI

The CPI Basket The first stage in constructing the
CPl is to select what is called the CPI basker. This
basket contains the goods and services represented
in the index, each weighted by its relative impor-
tance. The idea is to make the relative importance of
the items in the CPI basket the same as that in the
budget of an average urban household. For example,
because people spend more on housing than on bus
rides, the CPI places more weight on the price of
housing than on the price of a bus ride.

To determine the CPI basket, Statistics Canada
conducts a survey of consumer expenditures. Today’s
CPI basket is based on data gathered in a 2011
survey valued at the prices in January 2013.

Figure 21.6 shows the CPI basket. As you look
at the relative importance of the items in the CPI
basket, remember that it applies to the average
household. /ndividual household’s baskets are spread
around the average. Think about what you buy and
compare your basket with the CPI basket.
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FIGURE 21.6 The CPI Basket
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The CPI basket consists of the items that an average urban
household buys. The figure shows the percentages.

Sources of data: Statistics Canada, Weighting Diagram of the Consumer
Price Index—2011 Basket at January 2013 prices.

MyEconLab Animation

The Monthly Price Survey Each month, Statistics
Canada employees check the prices of the goods
and services in the CPI basket in the major cities.
Because the CPI aims to measure price changes, it is
important that the prices recorded each month refer
to exactly the same item. For example, suppose the
price of a box of jelly beans has increased but a box
now contains more beans. Has the price of jelly beans
increased? Statistics Canada employees must record
the details of changes in quality or packaging so that
price changes can be isolated from other changes.
Once the raw price data are in hand, the next task
is to calculate the CPI.

Calculating the CPI To calculate the CPI, we:
1. Find the cost of the CPI basket at base-period

prices.

2. Find the cost of the CPI basket at current-period
prices.

3. Calculate the CPI for the base period and the
current period.



500 CHAPTER 21 Monitoring Jobs and Inflation

We'll work through these three steps for the simple
artificial economy in Table 21.1, in which the base
year is 2012 and the current year is 2015. The table
shows the quantities in the CPI basket and the prices
in these two years.

Part (a) contains the data for the base period. In
that period, consumers bought 10 oranges at $1 each
and 5 haircuts at $8 each. To find the cost of the CPI
basket in the base-period prices, multiply the quanti-
ties in the CPI basket by the base-period prices. The
cost of oranges is $10 (10 at $1 each), and the cost of
haircuts is $40 (5 at $8 each). So the total cost of the
CPI basket in the base period at base-period prices is
$50 ($10 + $40).

Part (b) contains the price data for the current period.
The price of an orange increased from $1 to $2, which
is a 100 percent increase—($1 + $1) X 100 = 100.
The price of a haircut increased from $8 to $10, which
is a 25 percent increase—($2 + $8) X 100 = 25.

The CPI provides a way of averaging these price
increases by comparing the cost of the basket rather
than the price of each item. To find the cost of the CPI
basket in the current period, 2015, multiply the quan-
tities in the basket by their 2015 prices. The cost of

TABLE 21.1  The CPI:
A Simplified Calculation

(a) The cost of the CPI basket at base-period

prices: 2012
CPI basket Cost of
ltem Quantity Price CPI Basket
Oranges 10 $1 $10
Haircuts 5 $8 $4_O
Cost of CPI basket at base-period prices $50
(b) The cost of the CPI basket at current-period
prices: 2015
CPI bdskef c°s|' of
ltem Quantity Price CPI Basket
Oranges 10 $2 $20
Haircuts 5 $10 $50
Cost of CPI basket at current-period prices $70

oranges is $20 (10 at $2 each), and the cost of haircuts
is $50 (5 at $10 each). So total cost of the fixed CPI
basket at current-period prices is $70 ($20 + $50).
You've now taken the first two steps toward calcu-
lating the CPI: calculating the cost of the CPI basket
in the base period and the current period. The third

step uses the numbers you've just calculated to find
the CPI for 2012 and 2015.
The formula for the CPI is

Cost of CPI basket

at current-period prices

Cost of CPI basket

at base-period prices

CPI =

In Table 21.1, you established that in 2012 (the
base period), the cost of the CPI basket was $50
and in 2015, it was $70. If we use these numbers in
the CPI formula, we can find the CPI for 2012 and
2015. For 2012, the CPI is

0
CPlin 2012 = 350 X 100 = 100.
$50

For 2015, the CPI is

0
CPlin 2015 = $70 X 100 = 140.

$50

The principles that you've applied in this simpli-
fied CPI calculation apply to the more complex
calculations performed every month by Statistics

Canada.

Measuring the Inflation Rate

A major purpose of the CPI is to measure changes in
the cost of living and in the value of money. To mea-
sure these changes, we calculate the inflation rate as
the annual percentage change in the CPI. To calculate
the inflation rate, we use the formula:

CPI this year-CPI last year
= X 100.
CP1I last year

Inflation
rate

We can use this formula to calculate the inflation
rate in 2014. The CPI in June 2014 was 125.6, and
the CPI in June 2013 was 122.9. So the inflation rate
during the 12 months to June 2014 was

Inflati (125.6 — 122.9)
praton — 1229 X 100 = 2.2%




Distinguishing High Inflation from a High
Price Level

Figure 21.7 shows the CPI and the inflation rate in
Canada between 1970 and 2014. The two parts of
the figure are related and emphasize the distinction
between high inflation and high prices.

When the price level in part (a) rises rapidly, (1970
through 1982), the inflation rate in part (b) is bigh.
When the price level in part (a) rises slowly, (after
1982), the inflation rate in part (b) is low.

A high inflation rate means that the price level is
rising rapidly. A high price level means that there has
been a sustained period of rising prices.

When the price level in part (a) fa/ls (2009), the
inflation rate in part (b) is negative—deflation.

The CPI is not a perfect measure of the price level
and changes in the CPI probably overstate the infla-
tion rate. Let’s look at the sources of bias.

The Biased CPI

The main sources of bias in the CPI are:

New goods bias

Quality change bias
Commodity substitution bias
Outlet substitution bias

New Goods Bias If you want to compare the price
level in 2014 with that in 1970, you must somehow
compare the price of a computer today with that of a
typewriter in 1970. Because a PC is more expensive
than a typewriter was, the arrival of the PC puts an
upward bias into the CPI and its inflation rate.

Quality Change Bias Cars and many other goods get
better every year. Part of the rise in the prices of these
goods is a payment for improved quality and is not
inflation. But the CPI counts the entire price rise as
inflation and so overstates inflation.

Commodity Substitution Bias Changes in relative
prices lead consumers to change the items they buy.
For example, if the price of beef rises and the price of
chicken remains unchanged, people buy more chicken
and less beef. This switch from beef to chicken might
provide the same amount of meat and the same
enjoyment as before and expenditure is the same

as before. The price of meat has not changed. But
because the CPI ignores the substitution of chicken
for beef, it says the price of meat has increased.
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FIGURE 21.7 The CPI and the Inflation Rate
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When the price level rises rapidly, the inflation rate is high;
and when the price level rises slowly, the inflation rate is
low. When the price level falls, the inflation rate is negative.
From 1970 through 1982, the price level increased
rapidly in part (a) and the inflation rate was high in part (b).
After 1982, the price level rose slowly in part (a) and the
inflation rate was low in part (b). In 2009, the price level
fell and the inflation rate was negative—there was deflation.

Source of data: Statistics Canada, CANSIM Table 326-0020.
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Outlet Substitution Bias When confronted with
higher prices, people use discount stores more fre-
quently and convenience stores less frequently. This
phenomenon is called outlet substitution. The CPI
surveys do not monitor outlet substitutions.

The Magnitude of the Bias

You've reviewed the sources of bias in the CPI. But
how big is the bias? This question is addressed peri-
odically and the most recent estimate is provided in a
study by Bank of Canada economist James Rossiter at
about 0.6 percent per year.

Some Consequences of the Bias

The bias in the CPI distorts private contracts and
increases government outlays. Many private agree-
ments, such as wage contracts, are linked to the CPIL.
For example, a firm and its workers might agree to a
three-year wage deal that increases the wage rate by
2 percent a year plus the percentage increase in the
CPI. Such a deal ends up giving the workers more
real income than the firm intended.

Close to a third of federal government outlays
are linked directly to the CPI. And while a bias of
0.6 percent a year seems small, accumulated over a
decade it adds up to several billion dollars of addi-
tional expenditures.

Alternative Price Indexes

The CPI is just one of many alternative price level
index numbers, and because of the bias in the CPI
other measures are used for some purposes. We'll
describe two alternatives to the CPI and explain
when and why they might be preferred to the CPI.

The alternatives are:

» GDP deflator

= Chained price index for consumption

GDP Deflator The GDP deflator is an index of the
prices of all the items included in GDP and is the
ratio of nominal GDP to real GDP. That is,

Nominal GDP
GDP deflator = —— B8 20 < 100.
Real GDP

Because real GDP includes consumption expen-
diture, investment, government expenditure, and net
exports, the GDP deflator is an index of the prices of
all these items.

Real GDP is calculated using the chained-dollar
method (see Chapter 20, pp. 482-483), which means
that the weights attached to each item in the GDP
deflator are the components of GDP in both the cur-
rent year and the preceding year.

Because it uses current period and previous period
quantities rather than fixed quantities from an earlier
period, a chained-dollar price index incorporates
substitution effects and new goods and overcomes the
sources of bias in the CPL.

Over the period 2000 to 2014, the GDP deflator
has increased at an average rate of 2.2 percent per
year, which is 0.3 percentage points above the CPI
inflation rate.

The GDP deflator is appropriate for macroeco-
nomics because, like GDD, it is a comprehensive mea-
sure of the cost of the real GDP basket of goods and
services. But as a measure of the cost of living, it is too
broad—it includes items that consumers don’t buy.

Chained Price Index for Consumption The chained
price index for consumption (CPIC) is an index of the
prices of all the items included in consumption expen-
diture in GDP and is the ratio of nominal consumption
expenditure to real consumption expenditure. That is,

Nominal consumption expenditure
CPIC = - - X 100.
Real consumption expenditure

Like the GDP deflator, because the CPIC uses
current-period and previous-period quantities rather
than fixed quantities from an earlier period, it incor-
porates substitution effects and new goods and over-
comes the sources of bias in the CPI.

Over the period 2000 to 2014, the CPIC has
increased at an average rate of 1.5 percent per year,
which is 0.4 percentage points below the CPI infla-
tion rate.

Core Inflation

No matter whether we calculate the inflation rate
using the CPI, the GDP deflator, or the CPIC, the
number bounces around a good deal from month to
month or quarter to quarter. To determine whether
the inflation rate is trending upward or downward,
we need to strip the raw numbers of their volatil-
ity. The core inflation rate, which is the inflation rate
excluding volatile elements, attempts to do just that
and reveal the underlying inflation trend.

The most commonly used measure of core infla-
tion is the core CPI inflation rate and, as a practical



matter, the core CPI inflation rate is calculated as the
percentage change in the CPI excluding food and
fuel. The prices of these two items are among the
most volatile.

While the core CPI inflation rate removes the
volatile elements in inflation, it can give a mislead-
ing view of the true underlying inflation rate. If the
relative prices of the excluded items are changing, the
core inflation rate will give a biased measure of the
true underlying inflation rate.

Such a misleading account was given during the
years between 2000 and 2011 when the relative
prices of food and fuel were rising. The result was a
core CPI inflation rate that was systematically below
the CPI rate by an average of 0.3 percentage points.

Figure 21.8 shows the two inflation series from
1984 to 2014. More refined measures of core infla-
tion that eliminate the bias have been suggested but
are not in common use.

The Real Variables in Macroeconomics

You saw in Chapter 3 the distinction between

a money price and a relative price (see p. 56).
Another name for a money price is a nominal
price. In macroeconomics, we often want to distin-
guish between a real variable and its corresponding
nominal variable. We want to distinguish a real
price from its corresponding nominal price because
a real price is an opportunity cost that influences
choices. And we want to distinguish a real quan-
tity (like real GDP) from a nominal quantity (like
nominal GDP) because we want to see what is
“really” happening to variables that influence the
standard of living.

You've seen in this chapter how we view real
GDP as nominal GDP deflated by the GDP defla-
tor. Viewing real GDP in this way opens up the idea
of using the same method to calculate other real
variables. By using the GDP deflator, we can deflate
any nominal variable and find its corresponding real
values. An important example is the wage rate, which
is the price of labour. We measure the economy’s real
wage rate as the nominal wage rate divided by the
GDP deflator.

There is one variable that is a bit different—an
interest rate. A real interest rate is not a nominal
interest rate divided by the price level. You'll learn
how to adjust interest rates for inflation to find a real
interest rate in Chapter 23. But all the other real vari-
ables of macroeconomics are calculated by dividing a
nominal variable by the price level.
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FIGURE 21.8 Core Inflation
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The core inflation rate excludes volatile price changes

of food and fuel. Since 2000, the core inflation rate has
mostly been below the CPl inflation rate because the rela-
tive prices of food and fuel have been rising.

Source of data: Statistics Canada, CANSIM Table 380-0020.

MyEconLab Real-time data

What is the price level?
2 What is the CPI and how is it calculated?

3 How do we calculate the inflation rate and what
is its relationship with the CPI?

4 What are the four main ways in which the CPI
is an upward-biased measure of the price level?

5 What problems arise from the CPI bias?

6 What are the alternative measures of the price
level and how do they address the problem of
bias in the CPI?

Work these questions in Study Plan 21.3 and get instant
feedback. Do a Key Terms Quiz. MyEconLab

@ Youve now completed your study of the mea-
surement of macroeconomic performance. Your next
task is to learn what determines that performance
and how policy actions might improve it. But first,
compare the Canadian and U.S. labour markets in
Economics in the News on pp. 504-505.



ECONOMICS IN THE NEWS

Jobs Growth in Recovery

Why the U.S. Recouping Jobs Lost in Recession
Is Also Good News for Canada

The Financial Post
June 6, 2014

While Canada’s engine for job creation is sputtering, take some solace in the fact that
U.S. employment growth is gaining traction.

Like so many elements of the economy, we will benefit from the hiring gains made by our
giant neighbour. Just not yet.

For now, we'll have to contend with what we can get.

In May, what we got was 25,800 new jobs—after all the gains and losses are tallied up—and
that’s a big swing back from April’s net loss of 28,900 positions, according to a Statistics
Canada report on Friday.

Still, the unemployment [rate] increased to 7% in May from 6.9% a month earlier, the
federal agency said. But that’s usually a sign that more people are feeling better about their
chances of landing a job and are out looking for one. ...

In the United States, meanwhile, employers added 217,000 positions in May—Ilifting job
growth past the pre-recession peak for the first time, reclaiming the 8.7 million jobs lost
since the downturn struck in 2008.

Their unemployment gauge remained at 6.3% in May, the lowest level in more than five
years. ...

But backing up a bit, Canada’s recovery has not been without its own milestones.

Tr