CHAPTER 1

Learning Objectives

LO1.1 Define economics and the features
of the economic perspective.

LO1.2 Describe the role of economic
theory in economics.

LO1.3 Distinguish microeconomics from
macroeconomics and positive
economics from normative
economics.

LO1.4 Explain the individual’s
economizing problem and how
trade-offs, opportunity costs, and
attainable combinations can be
illustrated with budget lines.

LO1.5 List the categories of scarce
resources and delineate the
nature of society’s economizing
problem.

LO1.6 Apply production possibilities
analysis, increasing opportunity
costs, and economic growth.

,Alternatives, anc

s

LO1.7 Explain how economic growth and
international trade increase
consumption possibilities.

LO1.8 (Appendix) Understand graphs,
curves, and slopes as they relate to
economics.

(An appendix on understanding graphs follows this
chapter. If you need a quick review of this mathe-
matical tool, you might benefit by reading the ap-
pendix first.) People's wants are numerous and
varied. Biologically, people need only air, water,
food, clothing, and shelter. But in modern societies
people also desire goods and services that provide
a more comfortable or affluent standard of living.
We want bottled water, soft drinks, and fruit juices,
not just water from the creek. We want salads, burg-
ers, and pizzas, not just berries and nuts. We want
jeans, suits, and coats, not just woven reeds. We
want apartments, condominiums, or houses, not
just mud huts. And, as the saying goes, “That is not




the half of it” We also want flat-panel TVs, Internet
service, education, national defense, cell phones,
health care, and much more.

Fortunately, society possesses productive re-
sources, such as labor and managerial talent, tools
and machinery, and land and mineral deposits.
These resources, employed in the economic sys-
tem (or simply the economy), help us produce
goods and services that satisfy many of our
economic wants. But the blunt reality is that our
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economic wants far ex-

ceed the productive [o14

Origin of
the term
“Economics”

capacity of our scarce
(limited) resources. We
are forced to make

choices. This unyield-

ing truth underlies the definition of economics,
which is the social science concerned with how
individuals, institutions, and society make optimal
(best) choices under conditions of scarcity.

The Economic Perspective

LO1.1 Define economics and the features of the economic
perspective.

Economists view things from a unique perspective. This
economic perspective, or economic way of thinking, has
several critical and closely interrelated features.

Scarcity and Choice

The economic resources needed to make goods and ser-
vices are in limited supply. This scarcity restricts options
and demands choices. Because we “can’t have it all,” we
must decide what we will have and what we must forgo.

At the core of economics is the idea that “there is no
free lunch.” You may be treated to lunch, making it “free”
from your perspective, but someone bears a cost. Because
all resources are either privately or collectively owned by
members of society, ultimately society bears the cost.
Scarce inputs of land, equipment, farm labor, the labor of
cooks and waiters, and managerial talent are required.
Because society could have used these resources to produce
something else, it sacrifices those other goods and services
in making the lunch available. Economists call such sacri-
fices opportunity costs: To obtain more of one thing, so-
ciety forgoes the opportunity of getting the next best thing.
"That sacrifice is the opportunity cost of the choice.

Purposeful Behavior

Economics assumes that human behavior reflects “rational
self-interest.” Individuals look for and pursue opportunities
to increase their utility—the pleasure, happiness, or satisfac-
tion obtained from consuming a good or service. They allo-
cate their time, energy, and money to maximize their
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Does the presence of so many free products contradict
the economist’s assertion that “There is no free lunch”? No!
Resources are used to produce each of these products,
and because those resources have alternative uses, society
gives up something else to get the “free” good. Because
alternatives must be forsaken, there is no such thing as a
free lunch.

So why are these goods offered for free? In a word:
marketing! Firms sometimes offer free products to entice
people to try them, hoping they will then purchase those
goods later. Getting to try out the free version of an app
may eventually entice you to buy the pay version that has
more features. In other cases, a product is free only in
conjunction with a larger purchase. To get the free bottle
of soda, you must buy the large pizza. To get the free
cell phone, you need to sign up for a year's worth of cell
phone service.

But while “free” products may come at no cost to the indi-
viduals receiving them, they are never free to society be-
cause their manufacture requires the use of resources that
could have been put to alternative uses.
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satisfaction. Because they
weigh costs and benefits,
their economic decisions are
“purposeful” or “rational,”
not “random” or “chaotic.”

Consumers are pur-
poseful in deciding what
goods and services to buy.
Business firms are purposeful in deciding what products to
produce and how to produce them. Government entities
are purposeful in deciding what public services to provide
and how to finance them.

“Purposeful behavior” does not assume that people and
institutions are immune from faulty logic and therefore are
perfect decision makers. They sometimes make mistakes.
Nor does it mean that people’s decisions are unaffected by
emotion or the decisions of those around them. Indeed,
economists acknowledge that people are sometimes impul-
sive or emulative. “Purposeful behavior” simply means that
people make decisions with some desired outcome in mind.

Rational self-interest is not the same as selfishness. In
the economy, increasing one’s own wage, rent, interest, or
profit normally requires identifying and satisfying somebody
else’s wants! Also, people make personal sacrifices for oth-
ers. They contribute time and money to charities because
they derive pleasure from doing so. Parents help pay for
their children’s education for the same reason. These self-
interested, but unselfish, acts help maximize the givers’ satis-
faction as much as any personal purchase of goods or services.
Self-interested behavior is simply behavior designed to in-
crease personal satisfaction, however it may be derived.

Utility

Marginal Analysis: Comparing
Benefits and Costs

The economic perspective focuses largely on marginal
analysis—comparisons of marginal benefits and marginal
costs, usually for decision making. To economists, “mar-
ginal” means “extra,” “additional,” or “a change in.” Most
choices or decisions involve changes in the status quo,
meaning the existing state of affairs.

Should you attend school for another year? Should you
study an extra hour for an exam? Should you supersize your
fries? Similarly, should a business expand or reduce its out-
put? Should government in-
crease or decrease its funding
for a missile defense system?
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01.3 Each option involves
Marginal marginal benefits and, be-
analysis cause of scarce resources,

marginal costs. In making
choices rationally, the deci-

CONSIDERTHIS...

Fast-Food
Lines

i The economic
perspective is
useful in analyz-
ing all sorts
of behaviors.
Consider an ev-
eryday example:
the behavior of
fast-food customers. When customers enter the restaurant,
they go to the shortest line, believing that line will minimize
their time cost of obtaining food. They are acting purpose-
fully; time is limited, and people prefer using it in some way
other than standing in line.

If one fast-food line is temporarily shorter than other lines,
some people will move to that line. These movers apparently
view the time saving from the shorter line (marginal benefit)
as exceeding the cost of moving from their present line (mar-
ginal cost). The line switching tends to equalize line lengths.
No further movement of customers between lines occurs
once all lines are about equal.

Fast-food customers face another cost-benefit decision
when a clerk opens a new station at the counter. Should they
move to the new station or stay put? Those who shift to the
new line decide that the time saving from the move exceeds
the extra cost of physically moving. In so deciding, customers
must also consider just how quickly they can get to the new
station compared with others who may be contemplating the
same move. (Those who hesitate in this situation are lost!)

Customers at the fast-food establishment do not have
perfect information when they select lines. Thus, not all deci-
sions turn out as expected. For example, you might enter a
short line only to find that someone in front of you is order-
ing hamburgers and fries for 40 people in the Greyhound bus
parked out back (and also that the guy taking orders in your
new line is a trainee)! Nevertheless, at the time you made
your decision, you thought it was optimal.

Finally, customers must decide what food to order when
they arrive at the counter. In making their choices, they again
compare marginal costs and marginal benefits in attempting to
obtain the greatest personal satisfaction for their expenditure.

Economists believe that what is true for the behavior of
customers at fast-food restaurants is true for economic be-
havior in general. Faced with an array of choices, consumers,
workers, and businesses rationally compare marginal costs
and marginal benefits when making decisions.

sion maker must compare those two amounts. Example:
You and your fiancée are shopping for an engagement
ring. Should you buy a }-carat diamond, a 3-carat diamond,
a 1-carat diamond, or something even larger? The marginal
cost of a larger-size diamond is the added expense beyond



the cost of the smaller-size diamond. The marginal benefit
is the perceived lifetime pleasure (utility) from the larger-
size stone. If the marginal benefit of the larger diamond
exceeds its marginal cost (and you can afford it), buy the
larger stone. But if the marginal cost is more than the
marginal benefit, you should buy the smaller diamond
instead—even if you can afford the larger stone!

In a world of scarcity, the decision to obtain the mar-
ginal benefit associated with some specific option always
includes the marginal cost of forgoing something else.
The money spent on the larger-size diamond means for-
going some other product. An opportunity cost—the value
of the next best thing forgone—is always present when-
ever a choice is made.

Theories, Principles, and Models

LO1.2 Describe the role of economic theory in economics.
Like the physical and life sciences, as well as other social
sciences, economics relies on the scientific method. That
procedure consists of several elements:

* Observing real-world behavior and outcomes.

* Based on those observations, formulating a possible
explanation of cause and effect (hypothesis).

* Testing this explanation by comparing the outcomes
of specific events to the outcome predicted by the
hypothesis.

* Accepting, rejecting, and modifying the hypothesis,
based on these comparisons.

* Continuing to test the hypothesis against the facts.

If favorable results accumulate, the hypothesis evolves
into a theory. A very well-tested and widely accepted
theory is referred to as an economic law or an
economic principle—a statement about economic
behavior or the economy that enables prediction of the
probable effects of certain actions. Combinations of
such laws or principles are incorporated into models,
which are simplified representations of how something
works, such as a market or segment of the economy.

Economists develop theories of the behavior of individu-
als (consumers, workers) and institutions (businesses, gov-
ernments) engaged in the production, exchange, and
consumption of goods and services. Theories, principles, and
models are “purposeful simplifications.” The full scope of
economiic reality itself is too complex and bewildering to be
understood as a whole. In developing theories, principles,
and models economists remove the clutter and simplify.

Economic principles and models are highly useful in
analyzing economic behavior and understanding how the
economy operates. They are the tools for ascertaining
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cause and effect (or action and outcome) within the eco-
nomic system. Good theories do a good job of explaining
and predicting. They are supported by facts concerning
how individuals and institutions actually behave in pro-
ducing, exchanging, and consuming goods and services.

There are some other things you should know about
economic principles.

o Generalizations Economic principles are
generalizations relating to economic behavior or
to the economy itself. Economic principles are
expressed as the tendencies of typical or average
consumers, workers, or business firms. For example,
economists say that consumers buy more of a
particular product when its price falls. Economists
recognize that some consumers may increase their
purchases by a large amount, others by a small
amount, and a few not at all. This “price-quantity”
principle, however, holds for the typical consumer
and for consumers as a group.

*  Other-things-equal assumption In constructing their
theories, economists use the ceteris paribus or other-
things-equal assumption—the assumption that
factors other than
those being considered
do not change. They
assume that all vari-
ables except those
under immediate con-
sideration are held
constant for a parti-
cular analysis. For example, consider the relationship
between the price of Pepsi and the amount of it
purchased. Assume that of all the factors that might
influence the amount of Pepsi purchased (for example,
the price of Pepsi, the price of Coca-Cola, and
consumer incomes and preferences), only the price of
Pepst varies. This is helpful because the economist can
then focus on the relationship between the price of
Pepsi and purchases of Pepsi in isolation without being
confused by changes in other variables.
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01.4

* Grapbical expression Many economic models are ex-
pressed graphically. Be sure to read the special appendix
at the end of this chapter as a review of graphs.

Microeconomics and
Macroeconomics

LO1.3 Distinguish microeconomics from macroeconomics
and positive economics from normative economics.

Economists develop economic principles and models at
two levels.

7
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Microeconomics

Microeconomics is the part of economics concerned with
decision making by individual customers, workers, house-
holds, and business firms. At this level of analysis, we ob-
serve the details of their behavior under a figurative
microscope. We measure the price of a specific product,
the number of workers employed by a single firm, the rev-
enue or income of a particular firm or household, or the
expenditures of a specific firm, government entity, or fam-
ily. In microeconomics, we examine the sand, rocks, and
shells, not the beach.

Macroeconomics

Macroeconomics examines the performance and behav-
ior of the economy as a whole. It focuses its attention on
economic growth, the business cycle, interest rates, infla-
tion, and the behavior of major economic aggregates such
as the government, household, and business sectors. An
aggregate is a collection of specific economic units
treated as if they were one unit. Therefore, we might
lump together the millions of consumers in the U.S.
economy and treat them as if they were one huge unit
called “consumers.”

In using aggregates, macroeconomics seeks to ob-
tain an overview, or general outline, of the structure of
the economy and the relationships of its major aggre-
gates. Macroeconomics speaks of such economic mea-
sures as total output, total employment, total income,
aggregate expenditures, and the general level of prices
in analyzing various economic problems. Very little
attention is given to the specific units making up the
various aggregates.

Figuratively, macroeconomics looks at the beach, not
the pieces of sand, the rocks, and the shells.

The micro—macro distinction does not mean that eco-
nomics is so highly compartmentalized that every topic
can be readily labeled as either micro or macro; many top-
ics and subdivisions of economics are rooted in both.
Example: While the problem of unemployment is usually
treated as a macroeconomic topic (because unemployment
relates to aggregate production), economists recognize
that the decisions made by individual workers on how long
to search for jobs and the way specific labor markets en-
courage or impede hiring are also critical in determining
the unemployment rate.

Positive and Normative Economics

Both microeconomics and macroeconomics contain ele-
ments of positive economics and normative economics.

Positive economics focuses on facts and cause-and-effect
relationships. It includes description, theory development,
and theory testing. Positive economics avoids value judg-
ments. It tries to establish scientific statements about eco-
nomic behavior and deals with what the economy is
actually like. Such scientific-based analysis is critical to
good policy analysis.

Economic policy, on the other hand, involves norma-
tive economics, which incorporates value judgments
about what the economy should be like or what particular
policy actions should be recommended to achieve a desir-
able goal. Normative economics looks at the desirability of
certain aspects of the economy. It underlies expressions of
support for particular economic policies.

Positive economics concerns what is, whereas norma-
tive economics embodies subjective feelings about what
ought to be. Examples: Positive statement: “The unemploy-
ment rate in France is higher than that in the United
States.” Normative statement: “France ought to undertake
policies to make its labor market more flexible to reduce
unemployment rates.” Whenever words such as “ought” or
“should” appear in a sentence, you are very likely encoun-
tering a normative statement.

Most of the disagreement among economists involves
normative, value-based policy questions. Of course, econ-
omists sometime disagree about which theories or models
best represent the economy and its parts, but they agree
on a full range of economic principles. Most economic
controversy thus reflects differing opinions or value judg-
ments about what society should be like.

* Economics examines how individuals, institutions, and
society make choices under conditions of scarcity.

* The economic perspective stresses (a) resource scarcity
and the necessity of making choices, (b) the assumption
of purposeful (or rational) behavior, and (c) comparisons
of marginal benefit and marginal cost.

* In choosing the best option, people incur an opportu-
nity cost—the value of the next-best option.

* Economists use the scientific method to establish eco-
nomic theories—cause-effect generalizations about
the economic behavior of individuals and institutions.

* Microeconomics focuses on specific decision-making
units within the economy. Macroeconomics examines
the economy as a whole.

e Positive economics deals with factual statements
(“what is”); normative economics involves value judg-
ments (“what ought to be”).




Individual’s Economizing
Problem

LO1.4 Explain the individual’s economizing problem

and how trade-offs, opportunity costs, and attainable
combinations can be illustrated with budget lines.

A close examination of the economizing problem—the
need to make choices because economic wants exceed
economic means—will enhance your understanding of
economic models and the difference between micro-
economic and macroeconomic analysis. Let’s first build a
microeconomic model of the economizing problem faced
by an individual.

Limited Income

We all have a finite amount of income, even the wealthiest
among us. Even Donald Trump must decide how to spend
his money! And the majority of us have much more lim-
ited means. Our income comes to us in the form of wages,
interest, rent, and profit, although we may also receive
money from government programs or family members. As
Global Perspective 1.1 shows, the average income of
Americans in 2011 was $48,450. In the poorest nations, it
was less than $500.

Unlimited Wants

For better or worse, most people have virtually unlimited
wants. We desire various goods and services that provide
utility. Our wants extend over a wide range of products,
from necessities (for example, food, shelter, and clothing) to
luxuries (for example, perfumes, yachts, and sports cars).
Some wants such as basic food, clothing, and shelter have
biological roots. Other wants, for example, specific kinds
of food, clothing, and shelter, arise from the conventions
and customs of society.

Over time, as new and improved products are intro-
duced, economic wants tend to change and multiply. Only
recently have people wanted iPods, Internet service, or cam-
era phones because those products did not exist a few de-
cades ago. Also, the satisfaction of certain wants may trigger
others: the acquisition of a Ford Focus or a Honda Civic has
been known to whet the appetite for a Lexus or a Mercedes.

Services, as well as goods, satisfy our wants. Car repair
work, the removal of an inflamed appendix, legal and ac-
counting advice, and haircuts all satisfy human wants.
Actually, we buy many goods, such as automobiles and
washing machines, for the services they render. The differ-
ences between goods and services are often smaller than
they appear to be.

For most people, the desires for goods and services
cannot be fully satisfied. Bill Gates may have all that he

CHAPTER 1 Limits, Alternatives, and Choices | 9

GLOBAL PERSPECTIVE 1.1

Average Income, Selected Nations

Average income (total income/population) and therefore
typical individual budget constraints vary greatly among
nations.

Per Capita Income, 201 |

Country (U.S. dollars, based on exchange rates)
Norway $88,890
Switzerland 76,380
United States 48,450

France 42,420
China 4940
Iraq 2640
India 1410
Madagascar 430
Congo 190

Source: World Bank, www.worldbank.org.

wants for himself, but his massive charitable giving sug-
gests that he keenly wants better health care for the
world’s poor. Our desires for a particular good or service
can be satisfied; over a short period of time we can surely
get enough toothpaste or pasta. And one appendectomy is
plenty. But our broader desire for more goods and ser-
vices and higher-quality goods and services seems to be
another story.

Because we have only limited income (usually through
our work) but seemingly insatiable wants, it is in our self-
interest to economize: to pick and choose goods and services
that maximize our satisfaction given the limitations we face.

A Budget Line

We can clarify the economizing problem facing consum-
ers by visualizing a budget line (or, more technically, a
budget constraint). It is a schedule or curve that shows vari-
ous combinations of two products a consumer can pur-
chase with a specific money income. Although we assume
two products, the analysis generalizes to the full range of
products available to consumers.
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FIGURE 1.1 A consumer’s budget line. The budget line (or budget constraint) shows all the combinations of any two products that can be purchased,

given the prices of the products and the consumer’s money income.

The Budget Line: Whole-Unit Combinations of DVDs
and Paperback Books Attainable with an Income of $120

Units of DVDs Units of Books

(Price = $20) (Price = $10) Total Expenditure
6 0 $120 (= $120 + $0)
5 2 $120 (= $100 + $20)
4 4 $120 (= $80 + $40)
3 6 $120 (= $60 + $60)
2 8 $120 (= $40 + $80)
1 10 $120 (= $20 + $100)
0 12 $120 (= $0 + $120)

"To understand the idea of a budget line, suppose that
you received a Barnes & Noble gift card as a birthday
present. The $120 card is soon to expire. You take the card
to the store and confine your purchase decisions to two
alternatives: DVDs and paperback books. DVDs are $20
each and paperback books are $10 each. Your purchase op-
tions are shown in the table in Figure 1.1.

At one extreme, you might spend all of your $120
“income” on 6 DVDs at $20 each and have nothing left to
spend on books. Or, by giving up 2 DVDs and thereby
gaining $40, you can have 4 DVDs at $20 each and 4 books
at $10 each. And so on to the other extreme, at which you
could buy 12 books at $10 each, spending your entire gift
card on books with nothing left to spend on DVDs.

The graph in Figure 1.1 shows the budget line. Note
that the graph is not restricted to whole units of DVDs and
books as is the table. Every point on the graph represents
a possible combination of DVDs and books, including
fractional quantities. The slope of the graphed budget
line measures the ratio of the price of books (P)) to the
price of DVDs (P, ); more precisely, the slope is
P,/P,, = $-10/$+20 = —5. So you must forgo 1 DVD
(measured on the vertical axis) to buy 2 books (measured
on the horizontal axis). This yields a slope of —1 or —.5.

The budget line illustrates several ideas.

Attainable and Unattainable Combinations All
the combinations of DVDs and books on or inside the
budget line are artainable from the $120 of money income.
You can afford to buy, for example, 3 DVDs at $20 each
and 6 books at $10 each. You also can obviously afford to
buy 2 DVDs and 5 books, thereby using up only $90 of the
$120 available on your gift card. But to achieve maximum

Income = $120 =6
Pdvd = $20

Unattainable

Quantity of DVDs
o

4 Income = $120
— =12

) Attainable Pp=$10

0 2 4 6 8 10 12 14

Quantity of paperback books

utility you will want to spend the full $120. The budget
line shows all combinations that cost exactly the full $120.

In contrast, all combinations beyond the budget line
are unattainable. The $120 limit simply does not allow you
to purchase, for example, 5 DVDs at $20 each and 5 books
at $10 each. That $150 expenditure would clearly exceed
the $120 limit. In Figure 1.1 the attainable combinations
are on and within the budget line; the unattainable
combinations are beyond the budget line.

Trade-Offs and Opportunity Costs The budget line
in Figure 1.1 illustrates the idea of trade-offs arising from
limited income. To obtain more DVDs, you have to give up
some books. For example,
to obtain the first DVD,
you trade off 2 books. So
the opportunity cost of the
first DVD is 2 books. To
obtain the second DVD the
opportunity cost is also 2
books. The straight-line
budget constraint, with its constant slope, indicates constant
opportunity cost. That is, the opportunity cost of 1 extra
DVD remains the same (= 2 books) as more DVDs are pur-
chased. And, in reverse, the opportunity cost of 1 extra book
does not change (= 2 DVD) as more books are bought.
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Opportunity
costs

Choice Limited income forces people to choose what to
buy and what to forgo to fulfill wants. You will select the
combination of DVDs and paperback books that you think
is “best.” That is, you will evaluate your marginal benefits
and marginal costs (here, product price) to make choices
that maximize your satisfaction. Other people, with the same
$120 gift card, would undoubtedly make different choices.



Income Changes The location of the budget line varies
with money income. An increase in money income shifts
the budget line to the right; a decrease in money income
shifts it to the left. To ver-
ify this, recalculate the ta-
ble in Figure 1.1, assuming
the card value (income) is
(a) $240 and (b) $60, and
plot the new budget lines
in the graph. No wonder
people like to have more
income: That shifts their
budget lines outward and enables them to buy more goods
and services. But even with more income, people will still
face spending trade-offs, choices, and opportunity costs.

CONSIDERTHIS...

Did Zuckerberg,
Winfrey, and James
Make Bad Choices?

Opportunity costs come into
play in decisions well beyond
simple buying decisions.
Consider the different choices
people make with respect to
college. The average salaries
earned by college graduates
are nearly twice as high as
those earned by persons
with just high school diplo-
mas. For most capable students, “Go to college, stay in col-
lege, and earn a degree”is very sound advice.

Yet Facebook founder Mark Zuckerberg and talk show host
Oprah Winfrey* both dropped out of college, and basketball
star LeBron James never even bothered to start classes. What
were they thinking? Unlike most students, Zukerberg faced
enormous opportunity costs for staying in college. He had a vi-
sion for his company, and dropping out helped to ensure
Facebook’s success. Similarly, Winfrey landed a spot in local
television news when she was a teenager, eventually producing
and starring in the Oprah Winfrey Show when she was 32 years
old. Getting a degree in her twenties might have interrupted the
string of successes that made her famous talk show possible.* And
James knew that professional athletes have short careers.
Therefore, going to college directly after high school would
have taken away four years of his peak earning potential.

So Zuckerberg, Winfrey, and James understood opportu-
nity costs and made their choices accordingly. The size of op-
portunity costs matters greatly in making individual decisions.

WORKED PROBLEM

Budget lines

*Winfrey eventually went back to school and earned a degree from
Tennessee State University when she was in her thirties.
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e Because wants exceed incomes, individuals face an
economizing problem; they must decide what to buy
and what to forgo.

* A budget line (budget constraint) shows the various
combinations of two goods that a consumer can pur-
chase with a specific money income.

* Straight-line budget constraints imply constant oppor-
tunity costs for both goods.

Society’s Economizing Problem

LO1.5 List the categories of scarce resources and delineate
the nature of society’s economizing problem.

Society must also make choices under conditions of scar-
city. It, too, faces an economizing problem. Should it de-
vote more of its limited resources to the criminal justice
system (police, courts, and prisons) or to education (teach-
ers, books, and schools)? If it decides to devote more re-
sources to both, what other goods and services does it
forgo? Health care? Energy development?

Scarce Resources

Society has limited or scarce economic resources, mean-
ing all natural, human, and manufactured resources that
go into the production of goods and services. This in-
cludes the entire set of factory and farm buildings and all
the equipment, tools, and machinery used to produce
manufactured goods and agricultural products; all trans-
portation and communication facilities; all types of labor;
and land and mineral resources.

Resource Categories

Economists classify economic resources into four general
categories.

Land Land means much more to the economist than
it does to most people. To the economist land includes all
natural resources (“gifts of nature”) used in the production
process. These include forests, mineral and oil deposits,
water resources, wind power, sunlight, and arable land.

Labor The resource labor consists of the physical ac-
tions and mental activities that people contribute to the
production of goods and services. The work-related activi-
ties of a logger, retail clerk, machinist, teacher, profes-
sional football player, and nuclear physicist all fall under
the general heading “labor.”

Capital For economists, capital (or capital goods) in-
cludes all manufactured aids used in producing consumer
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goods and services. Included are all factory, storage, trans-
portation, and distribution facilities, as well as tools and
machinery. Economists use the term investment to de-
scribe spending that pays for the production and accumu-
lation of capital goods.

Capital goods differ from consumer goods because con-
sumer goods satisfy wants directly, whereas capital goods do
so indirectly by aiding the production of consumer goods.
For example, large commercial baking ovens (capital goods)
help make loaves of bread (consumer goods). Note that the
term “capital” as used by economists refers not to money
but to tools, machinery, and other productive equipment.
Because money produces nothing, economists do not in-
clude it as an economic resource. Money (or money capital
or financial capital) is simply a means for purchasing goods
and services, including capital goods.

Entrepreneurial Ability Finally, there is the special
human resource, distinct from labor, called entrepre-
neurial ability. It is supplied by entrepreneurs, who
perform several critically important economic functions:

* The entrepreneur takes the initiative in combining
the resources of land, labor, and capital to produce a
good or a service. Both a sparkplug and a catalyst, the
entrepreneur is the driving force behind production
and the agent who combines the other resources in
what is hoped will be a successful business venture.

e The entrepreneur makes the strategic business
decisions that set the course of an enterprise.

* The entrepreneur innovates. He or she commercializes
new products, new production techniques, or even new
forms of business organization.

e The entrepreneur bears risk. Innovation is risky, as
nearly all new products and ideas are subject to the
possibility of failure as well as success. Progress
would cease without entrepreneurs who are willing
to take on risk by devoting their time, effort, and
ability—as well as their own money and the money of
others—to commercializing new products and ideas
that may enhance society’s standard of living.

Because land, labor, capital, and entrepreneurial ability
are combined to produce goods and services, they are
called the factors of production, or simply “inputs.”

Production Possibilities Model

LO1.6 Apply production possibilities analysis, increasing
opportunity costs, and economic growth.

Society uses its scarce resources to produce goods and
services. The alternatives and choices it faces can best be

understood through a macroeconomic model of production
possibilities. To keep things simple, let’s initially assume

* Full employment The economy is employing all of
its available resources.

* Fixed resources 'The quantity and quality of the
factors of production are fixed.

e Fixed technology The state of technology (the
methods used to produce output) is constant.

* Two goods The economy is producing only two
goods: pizzas and industrial robots. Pizzas symbolize
consumer goods, products that satisfy our wants
directly; industrial robots (for example, the kind used
to weld automobile frames) symbolize capital goods,
products that satisfy our wants indirectly by making
possible more efficient production of consumer goods.

Production Possibilities Table

A production possibilities table lists the different combina-
tions of two products that can be produced with a specific set
of resources, assuming full employment. Table 1.1 presents a
simple, hypothetical economy that is producing pizzas and
industrial robots; the data are, of course, hypothetical. At al-
ternative A, this economy would be devoting all its available
resources to the production of industrial robots (capital
goods); at alternative E, all resources would go to pizza pro-
duction (consumer goods). Those alternatives are unrealistic
extremes; an economy typically produces both capital goods
and consumer goods, as in B, C, and D. As we move from
alternative A to E, we increase the production of pizzas at
the expense of the production of industrial robots.

Because consumer goods satisty our wants directly, any
movement toward E looks tempting. In producing more
pizzas, society increases the satisfaction of its current wants.
But there is a cost: More pizzas mean fewer industrial ro-
bots. This shift of resources to consumer goods catches up
with society over time because the stock of capital goods
expands more slowly, thereby reducing potential future
production. By moving toward alternative E, society
chooses “more now” at the expense of “much more later.”

By moving toward A, society chooses to forgo current
consumption, thereby freeing up resources that can be used
to increase the production of capital goods. By building up

TABLE 1.1 Production Possibilities of Pizzas and Industrial Robots

Production Alternatives

Type of Product A B (] D E
Pizzas (in hundred thousands) 0 1 2 B 4
Robots (in thousands) 10 9 7 4 0
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FIGURE 1.2 The production possibilities curve. Each point on the production
possibilities curve represents some maximum combination of two products that can be
produced if resources are fully employed. When an economy is operating on the curve, more
industrial robots means fewer pizzas, and vice versa. Limited resources and a fixed technology
make any combination of industrial robots and pizzas lying outside the curve (such as at W)
unattainable. Points inside the curve are attainable, but they indicate that full employment is
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QUICK QUIZ FOR FIGURE 1.2

1. Production possibilities curve ABCDE is bowed out from the
origin because:
a. the marginal benefit of pizzas declines as more pizzas are
consumed.
b. the curve gets steeper as we move from E to A.
c. itreflects the law of increasing opportunity costs.
d. resources are scarce.

2. The marginal opportunity cost of the second unit of pizza is:
a. 2 units of robots.
b. 3 units of robots.
c. 7 units of robots.
d. 9 units of robots.

its stock of capital this way, society will have greater future
production and, therefore, greater future consumption. By
moving toward A, society is choosing “more later” at the
cost of “less now.”

Generalization: At any point in time, a fully employed
economy must sacrifice some of one good to obtain more
of another good. Scarce resources prohibit a fully em-
ployed economy from having more of both goods. Society
must choose among alternatives. There is no such thing as
a free pizza, or a free industrial robot. Having more of one
thing means having less of something else.

Production Possibilities Curve

The data presented in a production possibilities table are
shown graphically as a production possibilities curve.
Such a curve displays the different combinations of goods

3. The total opportunity cost of 7 units of robots is:
a. 1 unit of pizza.
b. 2 units of pizza.
c. 3 units of pizza.
d. 4 units of pizza.

4. All points on this production possibilities curve necessarily
represent:

society’s optimal choice.

. less than full use of resources.

unattainable levels of output.

. full employment.

o o

P ¥ :q°g e g0 | Ssilemsuy

and services that society can produce in a fully employed
economy, assuming a fixed availability of supplies of re-
sources and fixed technology. We arbitrarily represent the
economy’s output of capital goods (here, industrial ro-
bots) on the vertical axis and the output of consumer
goods (here, pizzas) on the horizontal axis, as shown in
Figure 1.2 (Key Graph).

Each point on the production possibilities curve repre-
sents some maximum output of the two products. The
curve is a “constraint” because it shows the limit of attain-
able outputs. Points on the curve are attainable as long as
the economy uses all its available resources. Points lying
inside the curve are also attainable, but they reflect less
total output and therefore are not as desirable as points on
the curve. Points inside the curve imply that the economy
could have more of both industrial robots and pizzas if
it achieved full employment of its resources. Points lying

13



14

PART ONE Introduction to Economics and the Economy
beyond the production possibilities curve, like 1] would
represent a greater output than the output at any point on
the curve. Such points, however, are unattainable with the
current availability of resources and technology.

Law of Increasing Opportunity Costs

Figure 1.2 clearly shows that more pizzas mean fewer in-
dustrial robots. The number of units of industrial robots
that must be given up to obtain another unit of pizzas, of
course, is the opportunity cost of that unit of pizzas.

In moving from alternative A to alternative B in
Table 1.1, the cost of 1 additional unit of pizzas is 1 fewer
unit of industrial robots. But when additional units are
considered—B to C, C to D, and D to E—an important
economic principle is revealed: For society, the opportu-
nity cost of each additional unit of pizzas is greater than
the opportunity cost of the preceding one. When we move
from A to B, just 1 unit of industrial robots is sacrificed for
1 more unit of pizzas; but in going from B to C we sacri-
fice 2 additional units of industrial robots for 1 more unit
of pizzas; then 3 more of industrial robots for 1 more of
pizzas; and finally 4 for 1. Conversely, confirm that as we
move from E to A, the cost of an additional unit of indus-
trial robots (on average) is 1, 1,3, and 1 unit of pizzas,
respectively, for the four successive moves.

Our example illustrates the law of increasing opportu-
nity costs. As the production of a particular good increases,
the opportunity cost of producing an additional unit rises.

Shape of the Curve The law of increasing opportu-
nity costs is reflected in the shape of the production pos-
sibilities curve: The curve is bowed out from the origin of
the graph. Figure 1.2 shows that when the economy moves
from A to E, it must give up successively larger amounts of
industrial robots (1, 2, 3, and 4) to acquire equal increments
of pizzas (1, 1, 1, and 1). This is shown in the slope of the
production possibilities curve, which becomes steeper as
we move from A to E.

Economic Rationale The law of increasing opportu-
nity costs is driven by the fact that economic resources are
not completely adaptable to alternative uses. Many re-
sources are better at producing one type of good than at
producing others. Consider land. Some land is highly
suited to growing the ingredients necessary for pizza pro-
duction. But as pizza production expands, society has to
start using land that is less bountiful for farming. Other
land is rich in mineral deposits and therefore well-suited
to producing the materials needed to make industrial
robots. That land will be the first land devoted to the
production of industrial robots. But as society steps up the

production of robots, it must use land that is less and less
suited to making their components.

If we start at 4 and move to B in Figure 1.2, we can shift
resources whose productivity is relatively high in pizza pro-
duction and low in industrial robots. But as we move from B
to C, C to D, and so on, re-
sources highly productive
in pizzas become increas-
ingly scarce. To get more
pizzas, resources whose
productivity in industrial
robots is relatively great
will be needed. Increasingly
more of such resources, and
hence greater sacrifices of industrial robots, will be needed
to achieve each 1-unit increase in pizzas. This lack of perfect
flexibility, or interchangeability, on the part of resources is
the cause of increasing opportunity costs for society.

WORKED PROBLEMS

W1.2

Production
possibilities

Optimal Allocation

Of all the attainable combinations of pizzas and industrial
robots on the curve in Figure 1.2, which is optimal (best)?
That is, what specific quantities of resources should be al-
located to pizzas and what specific quantities should be al-
located to industrial robots in order to maximize satisfaction?

Recall that economic decisions center on comparisons
of marginal benefit (MB) and marginal cost (MC). Any eco-
nomic activity should be expanded as long as marginal ben-
efit exceeds marginal cost and should be reduced if marginal
cost exceeds marginal benefit. The optimal amount of the
activity occurs where MB = MC. Society needs to make a
similar assessment about its production decision.

Consider pizzas. We already know from the law of in-
creasing opportunity costs that the marginal cost of addi-
tional units of pizza will rise as more units are produced. At
the same time, we need to recognize that the extra or mar-
ginal benefits that come from producing and consuming
pizza decline with each successive unit of pizza. Consequently,
each successive unit of pizza brings with it both increasing
marginal costs and decreasing marginal benefits.

The optimal quantity of pizza production is indicated
by point e at the intersection of the MB and MC curves:
200,000 units in Figure 1.3. Why is this amount the opti-
mal quantity? If only 100,000 units of pizzas were pro-
duced, the marginal benefit of an extra unit of pizza (point
a) would exceed its marginal cost (point 4). In money terms,
MB is $15, while MC is only $5. When society gains some-
thing worth $15 at a marginal cost of only $5, it is better
off. In Figure 1.3, net gains can continue to be realized un-
til pizza-product production has been increased to 200,000.



FIGURE 1.3 Optimal output: MB = MC. Achieving the optimal output
requires the expansion of a good’s output until its marginal benefit (MB) and
marginal cost (MC) are equal. No resources beyond that point should be
allocated to the product. Here, optimal output occurs at point e, where
200,000 units of pizzas are produced.

$15

Marginal benefit and
marginal cost

0 100,000 200,000
Quantity of pizza

300,000

In contrast, the production of 300,000 units of pizzas is
excessive. There the MC of an added unit is $15 (point c)
and its MB is only $5 (point 4). This means that 1 unit of
pizza is worth only $5 to society but costs it $15 to obtain.
"This is a losing proposition for society!

So resources are being efficiently allocated to any
product when the marginal benefit and marginal cost of its
output are equal (MB = MC). Suppose that by applying
the same analysis to industrial robots, we find that the op-
timal (MB = MC) quantity of robots is 7,000. This would
mean that alternative C (200,000 units of pizzas and 7,000
units of industrial robots) on the production possibilities
curve in Figure 1.2 would be optimal for this economy.

* Economists categorize economic resources as land,
labor, capital, and entrepreneurial ability.

* The production possibilities curve illustrates several
ideas: (a) scarcity of resources is implied by the area of
unattainable combinations of output lying outside the
production possibilities curve; (b) choice among out-
puts is reflected in the variety of attainable combina-
tions of goods lying along the curve; (c) opportunity
cost is illustrated by the downward slope of the curve;
(d) the law of increasing opportunity costs is reflected
in the bowed-outward shape of the curve.

* A comparison of marginal benefits and marginal costs
is needed to determine the best or optimal output mix
on a production possibilities curve.

CHAPTER 1 Limits, Alternatives, and Choices | 15

CONSIDERTHIS...

The Economics
of War

Production possibili-
ties analysis is helpful
in assessing the costs
and benefits of wag-
ing the broad war
on terrorism, includ-
ing the wars in
Afghanistan and Iraq. At the end of 2011, the estimated cost
of these efforts exceeded $1.4 trillion.

If we categorize all U.S. production as either “defense
goods” or “civilian goods,” we can measure them on the axes
of a production possibilities diagram such as that shown in
Figure 1.2. The opportunity cost of using more resources for
defense goods is the civilian goods sacrificed. In a fully em-
ployed economy, more defense goods are achieved at the
opportunity cost of fewer civilian goods—health care, edu-
cation, pollution control, personal computers, houses, and
so on. The cost of war and defense is the other goods for-
gone. The benefits of these activities are numerous and di-
verse but clearly include the gains from protecting against
future loss of American lives, assets, income, and well-being.

Society must assess the marginal benefit (MB) and mar-
ginal cost (MC) of additional defense goods to determine
their optimal amounts—where to locate on the defense
goods-civilian goods production possibilities curve. Although
estimating marginal benefits and marginal costs is an impre-
cise art, the MB-MC framework is a useful way of approaching
choices. An optimal allocation of resources requires that soci-
ety expand production of defense goods until MB = MC.

The events of September 11, 2001, and the future threats
they foreshadowed increased the marginal benefits of de-
fense goods, as perceived by Americans. If we label the hori-
zontal axis in Figure 1.3 “defense goods” and draw in a
rightward shift of the MB curve, you will see that the optimal
quantity of defense goods rises. In view of the concerns relat-
ing to September 11, the United States allocated more of its
resources to defense. But the MB-MC analysis also reminds us
we can spend too much on defense, as well as too little. The
United States should not expand defense goods beyond the
point where MB = MC. If it does, it will be sacrificing civilian
goods of greater value than the defense goods obtained.

Unemployment, Growth,
and the Future

LO1.7 Explain how economic growth and international
trade increase consumption possibilities.

In the depths of the Great Depression of the 1930s, one-
quarter of U.S. workers were unemployed and one-third of



16

PART ONE Introduction to Economics and the Economy

U.S. production capacity was idle. Subsequent downturns
have been much less severe. During the deep 2007-2009
recession, for instance, production fell by a comparably
smaller 3.7 percent and 1-in-10 workers was without a job.

Almost all nations have experienced widespread unem-
ployment and unused production capacity from business
downturns at one time or another. Since 2000, for exam-
ple, many nations—including Argentina, Japan, Mexico,
Germany, and South Korea—have had economic down-
turns and unemployment.

How do these realities relate to the production possi-
bilities model? Our analysis and conclusions change if we
relax the assumption that all available resources are fully
employed. The five alternatives in Table 1.1 represent
maximum outputs; they illustrate the combinations of piz-
zas and industrial robots that can be produced when the
economy is operating at full employment. With unem-
ployment, this economy would produce less than each
alternative shown in the table.

Graphically, we represent situations of unemployment
by points inside the original production possibilities curve
(reproduced here in Figure 1.4). Point U is one such point.
Here the economy is falling short of the various maximum
combinations of pizzas and industrial robots represented
by the points on the production possibilities curve. The
arrows in Figure 1.4 indicate three possible paths back to
full employment. A move toward full employment would
yield a greater output of one or both products.

FIGURE 1.4 Unemployment and the production possibilities

curve. Any point inside the production possibilities curve, such as U,
represents unemployment or a failure to achieve full employment. The arrows
indicate that by realizing full employment, the economy could operate on the
curve. This means it could produce more of one or both products than it is
producing at point U.
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A Growing Economy

When we drop the assumptions that the quantity and
quality of resources and technology are fixed, the produc-
tion possibilities curve shifts positions and the potential
maximum output of the economy changes.

Increases in Resource Supplies Although resource
supplies are fixed at any specific moment, they change
over time. For example, a nation’s growing population
brings about increases in the supplies of labor and entre-
preneurial ability. Also, labor quality usually improves
over time via more education and training. Historically,
the economy’s stock of capital has increased at a signifi-
cant, though unsteady, rate. And although some of our
energy and mineral resources are being depleted, new
sources are also being discovered. The development of
irrigation systems, for example, adds to the supply of
arable land.

The net result of these increased supplies of the factors
of production is the ability to produce more of both con-
sumer goods and capital goods. Thus, 20 years from now,
the production possibilities may supersede those shown in
Table 1.1. The new production possibilities might look
like those in the table in Figure 1.5. The greater abun-
dance of resources will result in a greater potential output
of one or both products at each alternative. The economy
will have achieved economic growth in the form of ex-
panded potential output. Thus, when an increase in the
quantity or quality of resources occurs, the production
possibilities curve shifts outward and to the right, as illus-
trated by the move from the inner curve to curve
A'B'C'D'E’" in Figure 1.5. This sort of shift represents
growth of economic capacity, which, when used, means
economic growth: a larger total output.

Advances in Technology An advancing technology
brings both new and better goods and improved ways of
producing them. For now, let’s think of technological
advance as being only improvements in the methods of
production, for example, the introduction of computer-
ized systems to manage inventories and schedule pro-
duction. These advances alter our previous discussion of
the economizing problem by allowing society to pro-
duce more goods with available resources. As with in-
creases in resource supplies, technological advances
make possible the production of more industrial robots
and more pizzas.

A real-world example of improved technology is the
recent surge of new technologies relating to computers,
communications, and biotechnology. Technological ad-
vances have dropped the prices of computers and greatly



FIGURE 1.5 Economic growth and the production

possibilities curve. The increase in supplies of resources, improvements
in resource quality, and technological advances that occur in a dynamic
economy move the production possibilities curve outward and to the
right, allowing the economy to have larger quantities of both types

of goods.

Production Alternatives

Type of Product A’ B’ C’ D’ E’
Pizzas (in hundred thousands) 0 2 4 6 8
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increased their speed. Improved software has greatly in-
creased the everyday usefulness of computers. Cellular
phones and the Internet have increased communications
capacity, enhancing production and improving the effi-
ciency of markets. Advances in biotechnology have re-
sulted in important agricultural and medical discoveries.
These and other new and improved technologies have
contributed to U.S. economic growth (outward shifts of
the nation’s production possibilities curve).

Conclusion: Economic growth is the result of (1) in-
creases in supplies of resources, (2) improvements in re-
source quality, and (3) technological advances. The
consequence of growth is that a full-employment econ-
omy can enjoy a greater output of both consumption
goods and capital goods. Whereas static, no-growth econ-
omies must sacrifice some of one good to obtain more of
another, dynamic, growing economies can have larger
quantities of both goods.

CHAPTER 1 Limits, Alternatives, and Choices

Present Choices and Future Possibilities

An economy’s current choice of positions on its production
possibilities curve helps determine the future location of
that curve. Let’s designate the two axes of the production
possibilities curve as “goods for the future” and “goods for
the present,” as in Figure 1.6. Goods for the future are such

FIGURE 1.6 Present choices and future locations of production
possibilities curves. (a) Presentville’s current choice to produce more
“present goods” and fewer “future goods,” as represented by point P, will result
in a modest outward shift of the production possibilities curve in the future.
(b) Futureville’s current choice of producing fewer “present goods” and more
“future goods,” as depicted by point £, will lead to a greater outward shift of
the production possibilities curve in the future.

2

.3 ‘ Future
- curve

[
<

e

—
Nl

2]
o

o

o
O | Current

curve
Pe
0 Goods for the present
(a)
Presentville

(]

~
32 Future
=]
- curve
2 F
< e

—

9
Qo

2]
o

o /

o
V] Current

curve .
0

Goods for the present

(b)

Futureville



LAST WORD

18

Pitfalls to Sound Economic Reasoning
Because They Affect Us So Personally, We Often Have Difficulty Thinking Accurately

and Objectively About Economic Issues.

Here are some common pitfalls to avoid in successfully applying
the economic perspective.

Biases Most people bring a bundle of biases and preconcep-
tions to the field of economics. For example, some might think
that corporate profits are excessive or that lending money is al-
ways superior to borrowing money. Others might believe that
government is necessarily less efficient than businesses or that
more government regulation is always better than less. Biases
cloud thinking and interfere with objective analysis. All of us
must be willing to shed biases and preconceptions that are not
supported by facts.

Loaded Terminology The economic terminology used in
newspapers and broadcast media is sometimes emotionally bi-
ased, or loaded. The writer or spokesperson may have a cause
to promote or an ax to grind and may slant comments accord-
ingly. High profits may be labeled “obscene,” low wages may
be called “exploitative,” or self-interested behavior may be
“greed.” Government workers may be referred to as “mindless
bureaucrats” and those favoring stronger government regula-
tions may be called “socialists.” To objectively analyze eco-
nomic issues, you must be prepared to reject or discount such
terminology.

things as capital goods, research and education, and pre-
ventive medicine. They increase the quantity and quality of
property resources, enlarge the stock of technological in-
formation, and improve the quality of human resources. As
we have already seen, goods for the future such as capital
goods are the ingredients of economic growth. Goods for
the present are consumer goods such as food, clothing, and
entertainment.

Now suppose there are two hypothetical economies,
Presentville and Futureville, that are initially identical in
every respect except one: Presentville’s current choice of
positions on its production possibilities curve strongly
favors present goods over future goods. Point P in
Figure 1.6a indicates that choice. It is located quite far
down the curve to the right, indicating a high priority

Fallacy of Composition Another pitfall in economic think-
ing is the assumption that what is true for one individual or part
of a whole is necessarily true for a group of individuals or the
whole. This is a logical fallacy called the fallacy of composition; the
assumption is not correct. A statement that is valid for an indi-
vidual or part is not necessarily valid for the larger group or
whole. Noneconomic example: You may see the action better if

for goods for the present, at the expense of less goods
for the future. Futureville, in contrast, makes a current
choice that stresses larger amounts of future goods and
smaller amounts of present goods, as shown by point F
in Figure 1.6b.

Now, other things equal, we can expect Futureville’s
future production possibilities curve to be farther to the
right than Presentville’s future production possibilities
curve. By currently choosing an output more favorable to
technological advances and to increases in the quantity
and quality of resources, Futureville will achieve greater
economic growth than Presentville. In terms of capital
goods, Futureville is choosing to make larger current
additions to its “national factory” by devoting more of
its current output to capital than does Presentville. The



you leap to your feet to see an outstanding play at a football
game. But if all the spectators leap to their feet at the same time,
nobody—including you—will have a better view than when all
remained seated.

Here are two economic examples: An individual stock-
holder can sell shares of, say, Google stock without affecting
the price of the stock. The individual’s sale will not noticeably
reduce the share price because the sale is a negligible fraction
of the total shares of Google being bought and sold. But if all
the Google shareholders decide to sell their shares the same
day, the market will be flooded with shares and the stock price
will fall precipitously. Similarly, a single cattle ranch can in-
crease its revenue by expanding the size of its livestock herd.
The extra cattle will not affect the price of cattle when they are
brought to market. But if all ranchers as a group expand their
herds, the total output of cattle will increase so much that the
price of cattle will decline when the cattle are sold. If the price
reduction is relatively large, ranchers as a group might find
that their income has fallen despite their having sold a greater
number of cattle because the fall in price overwhelms the in-
crease in quantity.

Post Hoc Fallacy You must think very carefully before con-
cluding that because event A precedes event B, A is the cause of
B. This kind of faulty reasoning is known as the post hoc, ergo
propter hoc, or “after this, therefore because of this,” fallacy.
Noneconomic example: A professional football team hires a new
coach and the team’s record improves. Is the new coach the
cause? Maybe. Perhaps the presence of more experienced and
talented players or an easier schedule is the true cause. The
rooster crows before dawn but does not cause the sunrise.

payoff from this choice for Futureville is greater future
production capacity and economic growth. The opportu-
nity cost is fewer consumer goods in the present for
Futureville to enjoy.

Is Futureville’s choice thus necessarily “better” than
Presentville’s? That, we cannot say. The different out-
comes simply reflect different preferences and priorities in
the two countries. But each country will have to live with
the economic consequences of its choice.

A Qualification: International Trade

Production possibilities analysis implies that an individual
nation is limited to the combinations of output indicated by
its production possibilities curve. But we must modify this
principle when international specialization and trade exist.

Economic example: Many people blamed the Great
Depression of the 1930s on the stock market crash of 1929. But
the crash did not cause the Great Depression. The same severe
weaknesses in the economy that caused the crash caused the
Great Depression. The depression would have occurred even
without the preceding stock market crash.

Correlation but Not Causation Do not confuse correla-
tion, or connection, with causation. Correlation between two
events or two sets of data indicates only that they are associated
in some systematic and dependable way. For example, we may
find that when variable X increases, Y also increases. But this cor-
relation does not necessarily mean that there is causation—that
increases in X cause increases in Y. The relationship could be
purely coincidental or dependent on some other factor, Z, not
included in the analysis.

Here is an example: Economists have found a positive cor-
relation between education and income. In general, people with
more education earn higher incomes than those with less educa-
tion. Common sense suggests education is the cause and higher
incomes are the effect; more education implies a more knowl-
edgeable and productive worker, and such workers receive larger
salaries.

But might the relationship be explainable in other ways?
Are education and income correlated because the characteris-
tics required for succeeding in education—ability and moti-
vation—are the same ones required to be a productive and
highly paid worker? If so, then people with those traits will
probably both obtain more education and earn higher in-
comes. But greater education will not be the sole cause of the
higher income.

You will see in later chapters that an economy can
circumvent, through international specialization and
trade, the output limits imposed by its domestic produc-
tion possibilities curve. Under international specializa-
tion and trade, each nation first specializes in the
production of those items for which it has the lowest
opportunity costs (due to an abundance of the neces-
sary resources). Countries then engage in international
trade, with each country exchanging the items that it
can produce at the lowest opportunity costs for the
items that other countries can produce at the lowest
opportunity costs.

International specialization and trade allow a nation to
get more of a desired good at less sacrifice of some other
good. Rather than sacrifice three units of domestically
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produced robots to get a third unit of domestically pro-
duced pizza, as in Table 1.1, a nation that engages in in-
ternational specialization and trade might be able to do
much better. If it specializes in robots while another
country specializes in pizza, then it may be able to obtain
the third unit of pizza by trading only two units of
domestically produced robots for one unit of foreign-
produced pizza. Specialization and trade have the same
effect as having more and better resources or discovering
improved production techniques; both increase the
quantities of capital and consumer goods available to so-
ciety. Expansion of domestic production possibilities and
international trade are two separate routes for obtaining
greater output.

SUMMARY

LO1.1 Define economics and the features of the
economic perspective.

Economics is the social science that examines how individuals, in-
stitutions, and society make optimal choices under conditions of
scarcity. Central to economics is the idea of opportunity cost: the
value of the next-best good or service forgone to obtain something.
The economic perspective includes three elements: scarcity
and choice, purposeful behavior, and marginal analysis. It sees
individuals and institutions making rational decisions based on
comparisons of marginal costs and marginal benefits.

LO1.2 Describe the role of economic theory in
economics.

Economists employ the scientific method, in which they form
and test hypotheses of cause-and-effect relationships to generate
theories, laws, and principles. Economists often combine theo-
ries into representations called models.

LO1.3 Distinguish microeconomics from
macroeconomics and positive economics from
normative economics.

Microeconomics examines the decision making of specific eco-
nomic units or institutions. Macroeconomics looks at the econ-
omy as a whole or its major aggregates.

Positive economic analysis deals with facts; normative eco-
nomics reflects value judgments.

LO1.4 Explain the individual’s economizing problem
and how trade-offs, opportunity costs, and attainable
combinations can be illustrated with budget lines.

Individuals face an economizing problem. Because their wants ex-
ceed their incomes, they must decide what to purchase and what
to forgo. Society also faces an economizing problem. Societal

QUICK REVIEW 1.4

* Unemployment causes an economy to operate at a
point inside its production possibilities curve.

* Increases in resource supplies, improvements in re-
source quality, and technological advance cause eco-
nomic growth, which is depicted as an outward shift of
the production possibilities curve.

* An economy’s present choice of capital and consumer
goods helps determine the future location of its pro-
duction possibilities curve.

e International specialization and trade enable a nation
to obtain more goods than its production possibilities
curve indicates.

wants exceed the available resources necessary to fulfill them.
Society therefore must decide what to produce and what to forgo.

Graphically, a budget line (or budget constraint) illustrates
the economizing problem for individuals. The line shows the
various combinations of two products that a consumer can
purchase with a specific money income, given the prices of the
two products.

LO1.5 List the categories of scarce resources and
delineate the nature of society’s economizing
problem.

Economic resources are inputs into the production process and
can be classified as land, labor, capital, or entrepreneurial ability.
Economic resources are also known as factors of production or
inputs.

Economists illustrate society’s economizing problem through
production possibilities analysis. Production possibilities tables
and curves show the different combinations of goods and services
that can be produced in a fully employed economy, assuming that
resource quantity, resource quality, and technology are fixed.

LO1.6 Apply production possibilities analysis,
increasing opportunity costs, and economic growth.

An economy that is fully employed and thus operating on its
production possibilities curve must sacrifice the output of some
types of goods and services to increase the production of others.
The gain of one type of good or service is always accompanied
by an opportunity cost in the form of the loss of some of the
other type of good or service.

Because resources are not equally productive in all possible
uses, shifting resources from one use to another creates increasing
opportunity costs. The production of additional units of one
product requires the sacrifice of increasing amounts of the other
product.



The optimal (best) point on the production possibilities curve
represents the most desirable mix of goods and is determined by
expanding the production of each good until its marginal benefit
(MB) equals its marginal cost (MC).

LO1.7 Explain how economic growth and
international trade increase consumption possibilities.

Over time, technological advances and increases in the quantity
and quality of resources enable the economy to produce more of

TERMS AND CONCEPTS

economics macroeconomics

aggregate
positive economics

economic perspective
scarcity

opportunity cost normative €conomics
utility

marginal analysis budget line

scientific method €Cconomic resources

economic principle land
other-things-equal assumption labor
microeconomics capital

economizing problem

CHAPTER 1

all goods and services, that is, to experience economic growth.
Society’s choice as to the mix of consumer goods and capital
goods in current output is a major determinant of the future lo-
cation of the production possibilities curve and thus of the extent
of economic growth.

International trade enables a nation to obtain more goods
from its limited resources than its production possibilities curve
indicates.

investment

entrepreneurial ability
entrepreneurs

factors of production
consumer goods

capital goods

production possibilities curve

law of increasing
opportunity costs

economic growth

The following and additional problems can be found in connect

ECONOMICS

DISCUSSION QUESTIONS

1. What is an opportunity cost? How does the idea relate to
the definition of economics? Which of the following deci-
sions would entail the greater opportunity cost: Allocating a
square block in the heart of New York City for a surface
parking lot or allocating a square block at the edge of a typ-
ical suburb for such a lot? Explain. LO1.1

2. Cite three examples of recent decisions that you made in
which you, at least implicitly, weighed marginal cost and
marginal benefit. LO1.1

3. What is meant by the term “utility” and how does the idea
relate to purposeful behavior? LO1.1

4. What are the key elements of the scientific method and
how does this method relate to economic principles and
laws? LO1.2

5. State (a) a positive economic statement of your choice, and
then (b) a normative economic statement relating to your
first statement. LO1.3

6. How does the slope of a budget line illustrate opportunity
costs and trade-offs? How does a budget line illustrate scar-
city and the effect of limited incomes? LO1.4

7. What are economic resources? What categories do eco-
nomists use to classify them? Why are resources also called
factors of production? Why are they called inputs? LO1.5

8. Why is money not considered to be a capital resource in
economics? Why is entrepreneurial ability considered a
category of economic resource, distinct from labor? What
are the major functions of the entrepreneur? LO1.5

9. Specify and explain the typical shapes of marginal-benefit
and marginal-cost curves. How are these curves used to de-
termine the optimal allocation of resources to a particular
product? If current output is such that marginal cost ex-
ceeds marginal benefit, should more or fewer resources be
allocated to this product? Explain. LO1.6

Suppose that, on the basis of a nation’s production possibili-

ties curve, an economy must sacrifice 10,000 pizzas domesti-

cally to get the 1 additional industrial robot it desires but that
it can get the robot from another country in exchange for

9,000 pizzas. Relate this information to the following state-

ment: “Through international specialization and trade, a na-

tion can reduce its opportunity cost of obtaining goods and
thus ‘move outside its production possibilities curve.” LO1.7

LAST WORD Studies indicate that married men on aver-

age earn more income than unmarried men of the same

age and education level. Why must we be cautious in con-
cluding that marriage is the cause and higher income is
the effect?

10.

11.
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REVIEW QUESTIONS

1. Match each term with the correct definition. LO1.1

economics
opportunity cost
marginal analysis
utility

a. The next-best thing that must be forgone in order to
produce one more unit of a given product.

b. The pleasure, happiness, or satisfaction obtained from
consuming a good or service.

c. The social science concerned with how individuals, insti-
tutions, and society make optimal (best) choices under
conditions of scarcity.

d. Making choices based on comparing marginal benefits
with marginal costs.

. Indicate whether each of the following statements applies to

microeconomics or macroeconomics: LO1.3

a. The unemployment rate in the United States was 8.1
percent in August 2012.

b. A U.S. software firm discharged 15 workers last month
and transferred the work to India.

c. An unexpected freeze in central Florida reduced the
citrus crop and caused the price of oranges to rise.

d. U.S. output, adjusted for inflation, decreased by 2.4 percent
in 2009.

e. Last week Wells Fargo Bank lowered its interest rate on
business loans by one-half of 1 percentage point.

f. The consumer price index rose by 3.8 percent from
August 2011 to August 2012.

. Suppose that you initially have $100 to spend on books
or movie tickets. The books start off costing $25 each
and the movie tickets start off costing $10 each. For each
of the following situations, would the attainable set
of combinations that you can afford increase or
decrease? LO1.4

a. Your budget increases from $100 to $150 while the
prices stay the same.

she could possibly spend on potatoes or other items. If she
feels that the first pound of potatoes is worth $1.50, the sec-
ond pound is worth $1.14, the third pound is worth $1.05,
and all subsequent pounds are worth $0.30, how many
pounds of potatoes will she purchase? What if she only had
$2 to spend? LO1.1

. Pham can work as many or as few hours as she wants at the
college bookstore for $9 per hour. But due to her hectic
schedule, she has just 15 hours per week that she can spend
working at either the bookstore or other potential jobs.
One potential job, at a café, will pay her $12 per hour for
up to 6 hours per week. She has another job offer at a ga-
rage that will pay her $10 an hour for up to 5 hours per

b. Your budget remains $100, the price of books remains
$25, but the price of movie tickets rises to $20.

c. Your budget remains $100, the price of movie tickets re-
mains $10, but the price of a book falls to $15.

. Suppose that you are given a $100 budget at work that can

be spent only on two items: staplers and pens. If staplers
cost $10 each and pens cost $2.50 each, then the opportu-
nity cost of purchasing one stapler is: LO1.4

a. 10 pens.

b. 5 pens.

. zero pens.

d. 4 pens.

. For each of the following situations involving marginal cost

(MC) and marginal benefit (MB), indicate whether it would
be best to produce more, fewer, or the current number of
units. LO1.4

3,000 units at which MC = $10 and MB = $13.

. 11 units at which MC = $4 and MB = $3.

43,277 units at which MC = $99 and MB = $99.

. 82 units at which MC < MB.

. 5 units at which MB < MC.

o0 o

. Explain how (if at all) each of the following events affects the

location of a country’s production possibilities curve: LO1.6

a. The quality of education increases.

b. The number of unemployed workers increases.

c. A new technique improves the efficiency of extracting
copper from ore.

d. A devastating earthquake destroys numerous production
facilities.

. What are the two major ways in which an economy can grow

and push out its production possibilities curve? LO1.7

a. Better weather and nicer cars.

b. Higher taxes and lower spending.

c. Increases in resource supplies and advances in technology.
d. Decreases in scarcity and advances in auditing.

PROBLEMS

1. Potatoes cost Janice $1 per pound, and she has $5.00 that

week. And she has a potential job at a daycare center that
will pay her $8.50 per hour for as many hours as she can
work. If her goal is to maximize the amount of money she
can make each week, how many hours will she work at the

bookstore? LO1.1

. Suppose you won $15 on a lotto ticket at the local 7-Eleven

and decided to spend all the winnings on candy bars and

bags of peanuts. Candy bars cost $0.75 each while bags of

peanuts cost $1.50 each. LO1.5

a. Construct a table showing the alternative combinations
of the two products that are available.

b. Plot the data in your table as a budget line in a graph.
What is the slope of the budget line? What is the oppor-
tunity cost of one more candy bar? Of one more bag of



peanuts? Do these opportunity costs rise, fall, or remain
constant as additional units are purchased?

c. Does the budget line tell you which of the available com-
binations of candy bars and bags of peanuts to buy?

d. Suppose that you had won $30 on your ticket, not
$15. Show the $30 budget line in your diagram. Has
the number of available combinations increased or
decreased?

. Suppose that you are on a desert island and possess exactly

20 coconuts. Your neighbor, Friday, is a fisherman, and he

is willing to trade 2 fish for every 1 coconut that you are

willing to give him. Another neighbor, Kwame, is also a

fisherman, and he is willing to trade 3 fish for every

1 coconut. LO1.5

a. On a single figure, draw budget lines for trading with
Friday and for trading with Kwame. (Put coconuts on
the vertical axis.)

b. What is the slope of the budget line from trading with
Friday?

c. What is the slope of the budget line from trading with
Kwame?

d. Which budget line features a larger set of attainable
combinations of coconuts and fish?

e. If you are going to trade coconuts for fish, would you
rather trade with Friday or Kwame?

. To the right is a production possibilities table for consumer

goods (automobiles) and capital goods (forklifts): LO1.6

a. Show these data graphically. Upon what specific assump-
tions is this production possibilities curve based?

b. If the economy is at point C, what is the cost of one
more automobile? Of one more forklift? Which charac-
teristic of the production possibilities curve reflects the
law of increasing opportunity costs: its shape or its length?

c. If the economy characterized by this production possi-
bilities table and curve were producing 3 automobiles
and 20 forklifts, what could you conclude about its use of
its available resources?
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d. Is production at a point outside the production possibili-
ties curve currently possible? Could a future advance in
technology allow production beyond the current pro-
duction possibilities curve? Could international trade al-
low a country to consume beyond its current production
possibilities curve?

Production Alternatives

Type of Production A B (o] D E
Automobiles 0 2 4 6 8
Forklifts 30 27 21 12 0

6. Look at Figure 1.3. Suppose that the cost of cheese falls, so

that the marginal cost of producing pizza decreases. Will the
MC curve shift up or down? Will the optimal amount of
pizza increase or decrease? LO1.6

. Referring to the table in problem 5, suppose improvement

occurs in the technology of producing forklifts but not in the
technology of producing automobiles. Draw the new produc-
tion possibilities curve. Now assume that a technological ad-
vance occurs in producing automobiles but not in producing
forklifts. Draw the new production possibilities curve. Now
draw a production possibilities curve that reflects technologi-
cal improvement in the production of both goods. LO1.7

. Because investment and capital goods are paid for with sav-

ings, higher savings rates reflect a decision to consume fewer
goods for the present in order to be able to invest in more
goods for the future. Households in China save 40 percent of
their annual incomes each year, whereas U.S. households
save less than 5 percent. At the same time, production possi-
bilities are growing at roughly 9 percent per year in China
but only about 3.5 percent per year in the United States. Use
graphical analysis of “present goods” versus “future goods”
to explain the difference between China’s growth rate and
the U.S. growth rate. LO1.7

Practice quizzes, student PowerPoints, worked problems, Web-based questions, and additional materials
are available at the text’s Online Learning Center (OLC), www.mheducation.asia/olc/mcconnell, or scan
here. Need a barcode reader? Try ScanLife, available in your app store.
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Graphs and Their Meaning

LO1.8 Understand graphs, curves, and slopes as they relate
to economics.

If you glance quickly through this text, you will find many
graphs. Some seem simple, while others seem more formi-
dable. All are included to help you visualize and understand
economic relationships. Physicists and chemists sometimes
illustrate their theories by building arrangements of multi-
colored wooden balls, representing protons, neutrons, and
electrons, that are held in proper relation to one another
by wires or sticks. Economists most often use graphs to il-
lustrate their models. By understanding these “pictures,”
you can more readily comprehend economic relationships.

Construction of a Graph

A graph is a visual representation of the relationship
between two economic quantities, or variables. The table
in Figure 1 is a hypothetical illustration showing the rela-
tionship between income and consumption for the econ-
omy as a whole. Without even studying economics, we
would logically expect that people would buy more goods
and services when their incomes go up. Thus, it is not sur-
prising to find in the table that total consumption in the
economy increases as total income increases.

The information in the table is expressed graphically
in Figure 1. Here is how it is done: We want to show visu-
ally how consumption changes as income changes. We
therefore represent income on the horizontal axis of the
graph and consumption on the vertical axis.

Now we arrange the vertical and horizontal scales of the
graph to reflect the ranges of values of consumption and

income and mark the scales in convenient increments. As
you can see, the values marked on the scales cover all the
values in the table. The increments on both scales are $100.

Because the graph has two dimensions, each point
within it represents an income value and its associated
consumption value. To find a point that represents one of
the five income-consumption combinations in the table in
Figure 1, we draw straight lines from the appropriate val-
ues on the vertical and horizontal axes. For example, to
plot point ¢ (the $200 income-$150 consumption point),
we draw straight lines up from the horizontal (income)
axis at $200 and across from the vertical (consumption)
axis at $150. These lines intersect at point ¢, which repre-
sents this particular income-consumption combination.
You should verify that the other income-consumption
combinations shown in the table are properly located in
the graph in Figure 1. Finally, by assuming that the same
general relationship between income and consumption
prevails for all other incomes, we draw a line or smooth
curve to connect these points. That line or curve repre-
sents the income-consumption relationship.

If the curve is a straight line, as in Figure 1, we say the
relationship is /inear. (It is permissible, and even custom-
ary, to refer to straight lines in graphs as “curves.”)

Direct and Inverse Relationships

The line in Figure 1 slopes upward to the right, so it de-
picts a direct relationship between income and consump-
tion. By a direct relationship (or positive relationship) we
mean that two variables—in this case, consumption and

FIGURE 1 Graphing the direct relationship between consumption and income. Two sets of data that are positively or directly

related, such as consumption and income, graph as an upsloping line.
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income—change in the same direction. An increase in con-
sumption is associated with an increase in income; a de-
crease in consumption accompanies a decrease in income.
When two sets of data are positively or directly related,
they always graph as an upsloping line, as in Figure 1.

In contrast, two sets of data may be inversely related.
Consider the table in Figure 2, which shows the relation-
ship between the price of basketball tickets and game at-
tendance at Gigantic State University (GSU). Here we
have an inverse relationship (or negative relationship)
because the two variables change in opposite directions.
When ticket prices decrease, attendance increases. When
ticket prices increase, attendance decreases. The six data
points in the table in Figure 2 are plotted in the graph.
Observe that an inverse relationship always graphs as a
downsloping line.

Dependent and Independent Variables

Although it is not always easy, economists seek to deter-
mine which variable is the “cause” and which is the “ef-
tect.” Or, more formally, they seek the independent
variable and the dependent variable. The independent
variable is the cause or source; it is the variable that
changes first. The dependent variable is the effect or
outcome; it is the variable that changes because of the
change in the independent variable. As in our income-
consumption example, income generally is the indepen-
dent variable and consumption the dependent variable.
Income causes consumption to be what it is rather than
the other way around. Similarly, ticket prices (set in ad-
vance of the season and printed on the ticket) determine
attendance at GSU basketball games; attendance at games
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does not determine the printed ticket prices for those
games. Ticket price is the independent variable and the
quantity of tickets purchased is the dependent variable.
You may recall from your high school courses that
mathematicians put the independent variable (cause) on
the horizontal axis and the dependent variable (effect) on
the vertical axis. Economists are less tidy; their graphing
of independent and dependent variables is more arbitrary.
Their conventional graphing of the income-consumption
relationship is consistent with mathematical convention,
but economists put price and cost data on the vertical
axis. Hence, economists’ graphing of GSU’s ticket price—
attendance data differs from normal mathematical proce-
dure. This does not present a problem, but we want you
to be aware of this fact to avoid any possible confusion.

Other Things Equal

Our simple two-variable graphs purposely ignore many
other factors that might affect the amount of consumption
occurring at each income level or the number of people
who attend GSU basketball games at each possible ticket
price. When economists plot the relationship between any
two variables, they employ the ceteris paribus (other-things-
equal) assumption. Thus, in Figure 1 all factors other than
income that might affect the amount of consumption are
presumed to be constant or unchanged. Similarly, in Figure
2 all factors other than ticket price that might influence at-
tendance at GSU basketball games are assumed constant.
In reality, “other things” are not equal; they often change,
and when they do, the relationship represented in our two
tables and graphs will change. Specifically, the lines we
have plotted would shift to new locations.

FIGURE 2 Graphing the inverse relationship between ticket prices and game attendance. Two sets of data that are
negatively or inversely related, such as ticket price and the attendance at basketball games, graph as a downsloping line.
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Consider a stock market “crash.” The dramatic drop in
the value of stocks might cause people to feel less wealthy
and therefore less willing to consume at each level of in-
come. The result might be a downward shift of the con-
sumption line. To see this, you should plot a new
consumption line in Figure 1, assuming that consumption
is, say, $20 less at each income level. Note that the rela-
tionship remains direct; the line merely shifts downward
to reflect less consumption spending at each income level.

Similarly, factors other than ticket prices might affect
GSU game attendance. If GSU loses most of its games,
attendance at GSU games might be less at each ticket
price. To see this, redraw Figure 2 assuming that 2,000
fewer fans attend GSU games at each ticket price.

Slope of a Line

Lines can be described in terms of their slopes. The slope
of a straight line is the ratio of the vertical change (the
rise or drop) to the horizontal change (the run) between
any two points of the line.

Positive Slope Between point / and point ¢ in Figure 1,
the rise or vertical change (the change in consumption) is
+$50 and the run or horizontal change (the change in in-
come) is +$100. Therefore:

vertical change +50 1
Slope = — = =-=.5
horizontal change ~ +100 2

Note that our slope of } or .5 is positive because consump-
tion and income change in the same direction; that is, con-
sumption and income are directly or positively related.

The slope of .5 tells us there will be a $0.50 increase in
consumption for every $1 increase in income. Similarly,
there will be a $0.50 decrease in consumption for every $1
decrease in income.

Negative Slope Between any two of the identified points
in Figure 2, say, point ¢ and point 4, the vertical change is
—10 (the drop) and the horizontal change is +4 (the run).
Therefore:

vertical change -10
Slope = - =
horizontal change  +4
1
= —2-=-2.
5 5

"This slope is negative because ticket price and attendance
have an inverse relationship.

Note that on the horizontal axis attendance is stated in
thousands of people. So the slope of —10/+4 or —2.5 means
that lowering the price by $10 will increase attendance by

4,000 people. That ratio also implies that a $2.50 price re-
duction will increase attendance by 1,000 persons.

Slopes and Measurement Units The slope of a line will
be affected by the choice of units for either variable. If, in
our ticket price illustration, we had chosen to measure at-
tendance in individual people, our horizontal change
would have been 4,000 and the slope would have been

10 -1

+4000  +400 —0025

Slope =

The slope depends on the way the relevant variables are
measured.

Slopes and Marginal Analysis Recall that economics is
largely concerned with changes from the status quo. The
concept of slope is important in economics because it reflects
marginal changes—those involving 1 more (or 1 fewer) unit.
For example, in Figure 1 the .5 slope shows that $0.50 of extra
or marginal consumption is associated with each $1 change
in income. In this example, people collectively will consume
$0.50 of any $1 increase in their incomes and reduce their
consumption by $0.50 for each $1 decline in income.

Infinite and Zero Slopes Many variables are unrelated or
independent of one another. For example, the quantity of
wristwatches purchased is not related to the price of bananas.
In Figure 3a we represent the price of bananas on the verti-
cal axis and the quantity of watches demanded on the hori-
zontal axis. The graph of their relationship is the line parallel
to the vertical axis. The line’s vertical slope indicates that the
same quantity of watches is purchased no matter what the
price of bananas. The slope of vertical lines is infinite.

Similarly, aggregate consumption is completely unre-
lated to the nation’s divorce rate. In Figure 3b we put con-
sumption on the vertical axis and the divorce rate on the
horizontal axis. The line parallel to the horizontal axis rep-
resents this lack of relatedness because the amount of con-
sumption remains the same no matter what happens to the
divorce rate. The slope of horizontal lines is zero.

Vertical Intercept

A line can be positioned on a graph (without plotting
points) if we know just two things: its slope and its vertical
intercept. We have already discussed slope. The vertical
intercept of a line is the point where the line meets the
vertical axis. In Figure 1 the intercept is $50. This intercept
means that if current income were zero, consumers would
still spend $50. They might do this through borrowing or
by selling some of their assets. Similarly, the $50 vertical
intercept in Figure 2 shows that ata $50 ticket price, GSU’s
basketball team would be playing in an empty arena.
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Slope =
infinite

Slope = zero

FIGURE 3 Infinite and zero slopes. (a) A line parallel to the
vertical axis has an infinite slope. Here, purchases of watches
remain the same no matter what happens to the price of bananas.
(b) A line parallel to the horizontal axis has a slope of zero. In this
case, consumption remains the same no matter what happens to
the divorce rate. In both (a) and (b), the two variables are totally

Price of bananas
Consumption

0

Purchases of watches Divorce rate

(a) (b)
Equation of a Linear Relationship

If we know the vertical intercept and slope, we can de-
scribe a line succinctly in equation form. In its general
form, the equation of a straight line is

y=a+ bx

where y = dependent variable
a = vertical intercept
b = slope of line
x = independent variable

For our income-consumption example, if C represents
consumption (the dependent variable) and Y represents in-
come (the independent variable), we can write C = 2 + bY.
By substituting the known values of the intercept and the
slope, we get

C=50+.5Y

This equation also allows us to determine the amount of
consumption C at any specific level of income. You should
use it to confirm that at the $250 income level, consump-
tion is $175.

When economists reverse mathematical convention by
putting the independent variable on the vertical axis and
the dependent variable on the horizontal axis, then y stands
for the independent variable, rather than the dependent
variable in the general form. We noted previously that this
case is relevant for our GSU ticket price—attendance data.
If P represents the ticket price (independent variable) and
Q represents attendance (dependent variable), their rela-
tionship is given by

P=50-250Q

where the vertical intercept is 50 and the negative slope is
—21,0r —=2.5. Knowing the value of P lets us solve for Q,
our dependent variable. You should use this equation to
predict GSU ticket sales when the ticket price is $15.

Slope of a Nonlinear Curve

We now move from the simple world of linear relationships
(straight lines) to the more complex world of nonlinear

unrelated to one another.

relationships (curvy lines). The slope of a straight line is the
same at all its points. The slope of a line representing a non-
linear relationship changes from one point to another. Such
lines are always referred to as curves.

Consider the downsloping curve in Figure 4. Its slope
is negative throughout, but the curve flattens as we move
down along it. Thus, its slope constantly changes; the
curve has a different slope at each point.

To measure the slope at a specific point, we draw a
straight line tangent to the curve at that point. A straight
line is tangent at a point if it touches, but does not inter-
sect, the curve at that point. Thus line #z is tangent to the
curve in Figure 4 at point A. The slope of the curve at that
point is equal to the slope of the tangent line. Specifically,
the total vertical change (drop) in the tangent line a4 is
—20 and the total horizontal change (run) is +5. Because
the slope of the tangent line #4 is —20/+5, or —4, the
slope of the curve at point 4 is also —4.

Line bb in Figure 4 is tangent to the curve at point B.
Following the same procedure, we find the slope at B to be
—5/+15, or —3. Thus, in this flatter part of the curve, the
slope is less negative.

FIGURE 4 Determining the slopes of curves. The slope of a nonlinear
curve changes from point to point on the curve. The slope at any point (say, B)
can be determined by drawing a straight line that is tangent to that point
(line bb) and calculating the slope of that line.

20
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APPENDIX SUMMARY

LO1.8 Understand graphs, curves, and slopes as they
relate to economics.

Graphs are a convenient and revealing way to represent eco-
nomic relationships.

"Two variables are positively or directly related when their val-
ues change in the same direction. The line (curve) representing
two directly related variables slopes upward.

Two variables are negatively or inversely related when their
values change in opposite directions. The line (curve) represent-
ing two inversely related variables slopes downward.

The value of the dependent variable (the “effect”) is deter-
mined by the value of the independent variable (the “cause”).

When the “other factors” that might affect a two-variable re-
lationship are allowed to change, the graph of the relationship
will likely shift to a new location.

The slope of a straight line is the ratio of the vertical
change to the horizontal change between any two points. The
slope of an upsloping line is positive; the slope of a downslop-
ing line is negative.

The slope of a line or curve depends on the units used in
measuring the variables. The slope is especially relevant for eco-
nomics because it measures marginal changes.

The slope of a horizontal line is zero; the slope of a vertical
line is infinite.

Together, the vertical intercept and slope of a line determine
its location; they are used in expressing the line—and the rela-
tionship between the two variables—as an equation.

The slope of a curve at any point is determined by calculating
the slope of a straight line tangent to the curve at that point.

APPENDIXTERMS AND CONCEPTS

horizontal axis
vertical axis

direct relationship dependent variable

inverse relationship

independent variable

slope of a straight line

vertical intercept

The following and additional problems can be found in connect

ECONOMICS

APPENDIX DISCUSSION QUESTIONS

1. Briefly explain the use of graphs as a way to represent eco-
nomic relationships. What is an inverse relationship? How
does it graph? What is a direct relationship? How does it
graph? LO1.8

2. Describe the graphical relationship between ticket prices
and the number of people choosing to visit amusement
parks. Is that relationship consistent with the fact that, his-
torically, park attendance and ticket prices have both risen?
Explain. LO1.8

APPENDIX REVIEW QUESTIONS

3. Look back at Figure 2, which shows the inverse relationship
between ticket prices and game attendance at Gigantic State
University. (a) Interpret the meaning of both the slope and
the intercept. (b) If the slope of the line were steeper, what
would that say about the amount by which ticket sales re-
spond to increases in ticket prices? (c) If the slope of the line
stayed the same but the intercept increased, what can you
say about the amount by which ticket sales respond to in-
creases in ticket prices? LO1.8

1. Indicate whether each of the following relationships
is usually a direct relationship or an inverse relation-
ship. LO1.8
a. A sports team’s winning percentage and attendance at its

home games.

b. Higher temperatures and sweater sales.

c. A person’s income and how often he or she shops at dis-
count stores.

d. Higher gasoline prices and miles driven in automobiles.
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2. Erin grows pecans. The number of bushels (B) that she can B slope
produce depends on the number of inches of rainfall (R) 3,000 dependent variable
that her orchards get. The relationship is given algebraically 800 vertical intercept
as follows: B = 3,000 + 800R. Match each part of this equa- R independent variable

tion with the correct term. LO1.8

APPENDIX PROBLEMS

1. Graph and label as either direct or indirect the relationships the independent variable? Summarize the data in equa-
you would expect to find between (a) the number of inches tion form. LO1.8
of rainfall per month and the sale of umbrellas, (b) the
amount of tuition and the level of enrollment at a university,
and (c) the popularity of an entertainer and the price of her Graph for Problem4
concert tickets. LO1.8 100

2. Indicate how each of the following might affect the data
shown in the table and graph in Figure 2 of this
appendix: LO1.8
a. GSU’s athletic director schedules higher-quality

opponents.
b. An NBA team locates in the city where GSU plays.
c. GSU contracts to have all its home games televised.

3. The following table contains data on the relationship be-
tween saving and income. Rearrange these data into a
meaningful order and graph them on the accompanying 20
grid. What is the slope of the line? The vertical inter-
cept? Write the equation that represents this line. What
would you predict saving to be at the $12,500 level of 0 2 4 6 8 10
income? LO1.8 Study time (hours)

80

60

Exam score (points)

40

5. Suppose that when the interest rate on loans is 16 percent,

JHETIE [ EET I e UG businesses find it unprofitable to invest in machinery and
$15,000 $1,000 equipment. However, when the interest rate is 14 percent,
0 —500 $5 billion worth of investment is profitable. At 12 percent
10,000 500 interest, a total of $10 billion of investment is profitable.
5,000 0 Similarly, total investment increases by $5 billion for each
20,000 1,500 successive 2-percentage-point decline in the interest rate.
Describe the relevant relationship between the interest rate
and investment in a table, on a graph, and as an equation.
$1.500 Put the interest rate on the vertical axis and investment on
T T the horizontal axis. In your equation use the form i = 2 + 41,
where 7 is the interest rate, # is the vertical intercept, & is the
1,000 slope of the line (which is negative), and [ is the level of

investment. LO1.8
@ 6. Suppose that C = 4 + bY, where C = consumption,
;::v 500 a4 = consumption at zero income, b = slope, and ¥ =

income. LO1.8
a. Are C and Y positively related or are they negatively
° $5 10 I5 20 related?
EENRERERANEN b. If graphed, would the curve for this equation slope
500 upward or s@ope downward?. .
c. Are the variables C and Y inversely related or directly
related?

4. Construct a table from the data shown in the accompany- d. What s the value of Cifz = 10,5 = 0.50, and ¥ = 200?

ing graph. Which is the dependent variable and which is e. What is the value of V'if C = 100,2 = 10,and b = 0.25?
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7. The accompanying graph shows curve XX’ and tangents at
points A, B, and C. Calculate the slope of the curve at these
three points. LO1.8

50 (12,50) L '\ (16,50)

40

30

(2,10) (26, 10)

20

10 a =

X X'
Graph for Problem 7

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28

8. In the accompanying graph, is the slope of curve 44’ posi-
tive or negative? Does the slope increase or decrease as we
move along the curve from A to A'? Answer the same two
questions for curve BB'. LO1.8

o

Graph for Problem 8




