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Making
G O I N G B AC K T O S C H O O L

In the spring of 2010,

Ashley Hildreth, a class
of 2008 journalism major at the University of Oregon, was
deeply frustrated. After working for 18 months in what she
described as a “dead-end, part-time job” in the food industry, she decided to apply to a master’s degree program in
teaching.
In explaining her decision, she pointed to the many job
applications she submitted without a single call back for
an interview. What she hoped for was an entry-level opportunity in advertising and marketing or an administrative
position with a nonprofit. What she got instead was silence
or gentle rejections. After considering her options, she decided to apply for graduate school.
Hildreth was far from alone in her decision. In the
spring of 2010, colleges and universities across the country
were reporting a record number of applications for bachelor and associate degree programs. And as Hildreth’s story
illustrates, they also soared for graduate and continuing
education programs.
Why did so many people make a similar choice in the
spring of 2010? We’ll answer that question shortly. Before we
do, note that every year millions of people—just like you—
face a choice about work versus continued schooling: should
I continue another year (or semester, or quarter) in school,
or should I get a job? That is, they are making a decision.

This section is about the economics of making decisions:
how to make a decision that results in the best possible economic outcome. Economists have formulated principles
of decision making that lead to the best possible—often
called “optimal”—outcome, regardless of whether the decision maker is a consumer or a producer.
We start by examining three different types of economic decisions. For each of these types, there is a corresponding principle, or method, of decision making that
leads to the best possible economic outcome. We’ll also see
why economists consider decision making to be the very
essence of microeconomics.
Despite the fact that people should use the principles
of economic decision making to achieve the best possible
economic outcome, they sometimes fail to do so. In other
words, people are not always rational when making decisions. For example, a shopper in pursuit of a bargain may
knowingly spend more on gasoline than he or she saves.
In this section, we’ll learn about these tendencies when
we discuss behavioral economics, the branch of economics
that studies predictably irrational economic behavior.
The section concludes with a discussion of utility, a
measure of satisfaction from consumption, and how individuals make consumption decisions when faced with a
limited budget.
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WHAT YOU WILL LEARN
1

Why good decision making begins
ns
with accurately understanding
costs and beneﬁts

2

The difference between account-ing proﬁt and economic proﬁt,
and why economic proﬁt is the
correct basis for decisions

3

That there are three different
types of economic decisions:
“either–or” decisions, “how
much” decisions, and decisions
involving sunk costs

4

The principles of decision making
that correspond to each type of
economic decision

Costs, Beneﬁts, and Proﬁts
In making any type of decision, it’s critical to defi ne the costs and benefits of that
decision accurately. If you don’t know the costs and benefits, it is nearly impossible to
make a good decision. So that is where we begin.
An important fi rst step is to recognize the role of opportunity cost, a concept we
fi rst encountered in Section 1, where we learned that opportunity costs arise because
resources are scarce. Because resources are scarce, the true cost of anything is what
you must give up to get it—its opportunity cost.
When making decisions, it is crucial to think in terms of opportunity cost, because
the opportunity cost of an action is often considerably more than the cost of any outlays of money. Economists use the concepts of explicit costs and implicit costs to compare the relationship between monetary outlays and opportunity costs. We’ll discuss
these two concepts fi rst. Then we’ll defi ne the concepts of accounting profit and economic profit, which are ways of measuring whether the benefit of an action is greater
than the cost. Armed with these concepts for assessing costs and benefits, we will be in
a position to consider three principles of economic decision making.

Explicit versus Implicit Costs
Suppose that, after graduating from college, you have two options: to go to school for
an additional year to get an advanced degree or to take a job immediately. You would
like to enroll in the extra year in school but are concerned about the cost.
What exactly is the cost of that additional year of school? Here is where it is important to remember the concept of opportunity cost: the cost of the year spent getting an
advanced degree includes what you forgo by not taking a job for that year. The opportunity cost of an additional year of school, like any cost, can be broken into two parts:
the explicit cost of the year’s schooling and the implicit cost.
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An explicit cost is a cost that requires an outlay of money. For example, the explicit
cost of the additional year of schooling includes tuition. An implicit cost, though,
does not involve an outlay of money; instead, it is measured by the value, in dollar
terms, of the benefits that are forgone. For example, the implicit cost of the year spent
in school includes the income you would have earned if you had taken a job instead.
A common mistake, both in economic analysis and in life—whether individual or
business—is to ignore implicit costs and focus exclusively on explicit costs. But often
the implicit cost of an activity is quite substantial—indeed, sometimes it is much
larger than the explicit cost.
Table 18-1 gives a breakdown of hypothetical explicit and implicit costs associated with spending an additional year in school instead of taking a job. The explicit
cost consists of tuition, books, supplies, and a computer for doing assignments—all
of which require you to spend money. The implicit cost is the salary you would have
earned if you had taken a job instead. As you can see, the total cost of attending an
additional year of schooling is $44,500, the sum of the total implicit cost—$35,000
in forgone salary, and the total explicit cost—
TABLE 18-1
$9,500 in outlays on tuition, supplies, and com-
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An explicit cost is a cost that requires
an outlay of money.
An implicit cost does not require an
outlay of money; it is measured by the
value, in dollar terms, of beneﬁts that
are forgone.
Accounting proﬁt is equal to revenue
minus explicit cost.

puter. Because the implicit cost is more than Opportunity Cost of an Additional Year of School
three times as much as the explicit cost, ignorExplicit cost
Implicit cost
ing the implicit cost would lead to a seriously
Tuition
$7,000 Forgone salary
$35,000
misguided decision.
Books
and
supplies
1,000
A slightly different way of looking at the imComputer
1,500
plicit cost in this example can deepen our underTotal explicit cost
9,500 Total implicit cost
standing of opportunity cost. The forgone salary
35,000
is the cost of using your own resources—your
Total opportunity cost = Total explicit cost + Total implicit cost = $44,500
time—in going to school rather than working.
The use of your time for more schooling, despite the fact that you don’t have to spend
any money on it, is still costly to you. This illustrates an important aspect of opportunity cost: in considering the cost of an activity, you should include the cost of using
any of your own resources for that activity. You can calculate the cost of using your
own resources by determining what they would have earned in their next best use.

Let’s return to Ashley Hildreth. Assume that Ashley faces the choice of either completing a two-year full-time graduate program in teaching or spending those two years
working in her original field of advertising. We’ll also assume that in order to be certified as a teacher, she must complete the entire two years of the graduate program.
Which choice should she make?
To get started, let’s consider what Ashley gains by getting the teaching degree—
what we might call her revenue from the teaching degree. Once she has completed
her degree two years from now, she will receive earnings from her degree valued at
$600,000 over the rest of her lifetime. In contrast, if she doesn’t get the degree and
stays in advertising, two years from now her future lifetime earnings will be valued
at $500,000. The cost of the tuition for her teaching degree program is $40,000,
which she pays for with a student loan that costs her $4,000 in interest.
At this point, what she should do might seem obvious: if she chooses the
teaching degree, she gets a lifetime increase in the value of her earnings of
$600,000 − $500,000 = $100,000, and she pays $40,000 in tuition plus $4,000
in interest. Doesn’t that mean she makes a profit of $100,000 – $40,000 –
$4,000 = $56,000 by getting her teaching degree? This $56,000 is Ashley’s
accounting profit from obtaining her teaching degree: her revenue
minus her explicit cost. In this example her explicit cost of getting the
degree is $44,000, the amount of her tuition plus student loan interest.
Although accounting profit is a useful measure, it would be misleading
for Ashley to use it alone in making her decision. To make the right deci“I’ve done the numbers, and I will marry you.”
sion, the one that leads to the best possible economic outcome for her, she
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needs to calculate her economic profit—the revenue she receives from the teaching
degree minus her opportunity cost of staying in school (which is equal to her explicit
cost plus her implicit cost). In general, the economic profit of a given project will be
less than the accounting profit because there are almost always implicit costs in addition to explicit costs.
When economists use the term profit, they are referring to economic profit, not
accounting profit. This will be our convention in the rest of the book: when we use the
term profit, we mean economic profit.
How does Ashley’s economic profit from staying in school differ from her accounting profit? We’ve already encountered one source of the difference: her two years of
forgone job earnings. This is an implicit cost of going to school full time for two years.
We assume that Ashley’s total forgone earnings for the two years is $57,000.
Once we factor in implicit costs and calculate
TABLE 18-2
her economic profit, we see that she is better off not
Ashley’s Economic Proﬁt from Acquiring a Teaching Degree
getting a teaching degree. You can see this in Table
18-2: her economic profit from getting the teachValue of increase in lifetime earnings
$100,000
ing degree is −$1,000. In other words, she incurs
Explicit cost:
an economic loss of $1,000 if she gets the degree.
Tuition
–40,000
Clearly, she is better off sticking to advertising and
Interest paid on student loan
– 4,000
going to work now.
Accounting Proﬁt
56,000
To make sure that the concepts of opportunity
Implicit cost:
costs and economic profit are well understood, let’s
consider a slightly different scenario. Let’s suppose
Income forgone during 2 years spent in school
–57,000
that Ashley does not have to take out $40,000 in
Economic Proﬁt
–1,000
student loans to pay her tuition. Instead, she can
pay for it with an inheritance from her grandmother. As a result, she doesn’t have
to pay $4,000 in interest. In this case, her accounting profit is $60,000 rather than
$56,000. Would the right decision now be for her to get the teaching degree? Wouldn’t
the economic profit of the degree now be $60,000 − $57,000 = $3,000?
The answer is no, because Ashley is using her own capital to fi nance her education,
and the use of that capital has an opportunity cost even when she owns it. Capital is
the total value of the assets of an individual or a fi rm. An individual’s capital usually
consists of cash in the bank, stocks, bonds, and the ownership value of real estate
such as a house. In the case of a business, capital also includes its equipment, its tools,
and its inventory of unsold goods and used parts. (Economists like to distinguish
between financial assets, such as cash, stocks, and bonds, and physical assets, such as
buildings, equipment, tools, and inventory.)
The point is that even if Ashley owns the $40,000, using it to pay tuition incurs an
opportunity cost—what she forgoes in the next best use of that $40,000. If she hadn’t
used the money to pay her tuition, her next best use of the money would have been to
deposit it in a bank to earn interest. To keep things simple, let’s assume that she earns
$4,000 on that $40,000 once it is deposited in a bank. Now, rather than pay $4,000
in explicit costs in the form of student loan interest, Ashley incurs $4,000 in implicit
costs from the forgone interest she could have earned.
This $4,000 in forgone interest earnings is what economists call the implicit cost
of capital—the income the owner of the capital could have earned if the capital had
Economic proﬁt is equal to revenue
been employed in its next best alternative use. The net effect is that it makes no difminus the opportunity cost of reference whether Ashley fi nances her tuition with a student loan or by using her own
sources used. It is usually less than
funds. This comparison reinforces how carefully you must keep track of opportunity
the accounting proﬁt.
costs when making a decision.
Capital is the total value of assets
owned by an individual or ﬁrm—
physical assets plus ﬁnancial assets.

Making “Either–Or” Decisions

The implicit cost of capital is the
opportunity cost of the use of one’s
own capital—the income earned if the
capital had been employed in its next
best alternative use.

An “either–or” decision is one in which you must choose between two activities. That’s
in contrast to a “how much” decision, which requires you to choose how much of a
given activity to undertake. For example, Ashley faced an “either–or” decision: to spend
two years in graduate school to obtain a teaching degree, or to work. In contrast, a
“how much” decision would be deciding how many hours to study or how many hours
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to work at a job. Table 18-3 contrasts a variety of
“either–or” and “how much” decisions.
TABLE 18-3
In making economic decisions, as we have
“How Much” versus “Either–Or”
already emphasized, it is vitally important to
“Either–or” decisions
calculate opportunity costs correctly. The best
Do the laundry with Tide or Cheer?
way to make an “either–or” decision, the method
that leads to the best possible economic outcome,
Buy a car or not?
is the straightforward principle of “either–or”
decision making. According to this principle,
An order of nachos or a sandwich?
when making an “either–or” choice between two
Run your own business or work for
activities, choose the one with the positive ecosomeone else?
nomic profit.
Prescribe drug A or drug B for your
Let’s examine Ashley’s dilemma from a difpatients?
ferent angle to understand how this principle
Graduate school or not?
works. If she continues with advertising and goes
to work immediately, the total value of her lifetime earnings is $57,000 (her earnings over the next two years) + $500,000 (the value
of her lifetime earnings thereafter) = $557,000. If she gets her teaching degree instead
and works as a teacher, the total value of her lifetime earnings is $600,000 (value of
her lifetime earnings after two years in school) − $40,000 (tuition) − $4,000 (interest
payments) = $556,000. The economic profit from continuing in advertising versus becoming a teacher is $557,000 − $556,000 = $1,000.
So the right choice for Ashley is to begin work in advertising immediately, which
gives her an economic profit of $1,000, rather than become a teacher, which would
give her an economic profit of −$1,000. In other words, by becoming a teacher she
loses the $1,000 economic profit she would have gained by working in advertising
immediately.
In making “either–or” decisions, mistakes most commonly arise when people or
businesses use their own assets in projects rather than rent or borrow assets. That’s
because they fail to account for the implicit cost of using self-owned capital. In contrast, when they rent or borrow assets, these rental or borrowing costs show up as
explicit costs. If, for example, a restaurant owns its equipment and tools, it would have
to compute its implicit cost of capital by calculating how much the equipment could
be sold for and how much could be earned by using those funds in the next best alternative project. In addition, businesses run by the owner (an entrepreneur) often fail
to calculate the opportunity cost of the owner’s time in running the business. In that
way, small businesses often underestimate their opportunity costs and overestimate
their economic profit of staying in business.
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Decisions
“How much” decisions
How many days before you do your
laundry?
How many miles do you go before an
oil change in your car?
How many jalapeños on your nachos?
How many workers should you hire in
your company?
How much should a patient take of a
drug that generates side effects?
How many hours to study?

Making “How Much” Decisions:
The Role of Marginal Analysis
Although many decisions in economics are “either–or,” many others are “how much.”
Not many people will give up their cars if the price of gasoline goes up, but many
people will drive less. How much less? A rise in corn prices won’t necessarily persuade
a lot of people to take up farming for the fi rst time, but it will persuade farmers who
are already growing corn to plant more. How much more?
To understand “how much” decisions, we will use an approach known as marginal
analysis. Marginal analysis involves comparing the benefit of doing a little bit more
of some activity with the cost of doing a little bit more of that activity. The benefit of
doing a little bit more of something is what economists call its marginal benefit, and
the cost of doing a little bit more of something is its marginal cost.
Why is this called “marginal” analysis? A margin is an edge; what you do in marginal analysis is push out the edge a bit and see whether that is a good move. We
will study marginal analysis by considering a hypothetical decision of how many
years of school to complete. We’ll consider the case of Alex, who studies computer
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programming and design. Since there are many computer languages, app
design methods, and graphics programs that can be learned one year at a
time, each year Alex can decide whether to continue his studies or not.
Unlike Ashley, who faced an “either–or” decision of whether to get a
teaching degree, Alex faces a “how much” decision of how many years to
study computer programming and design. For example, he could study one
more year, or five more years, or any number of years in between. We’ll
begin our analysis of Alex’s decision problem by defi ning Alex’s marginal
cost of another year of study.

Marginal Cost
We’ll assume that each additional year of schooling costs Alex $10,000 in
explicit costs—tuition, interest on a student loan, and so on. In addition to
the explicit costs, he also has implicit costs—the income forgone by spending one more year in school. Unlike Alex’s explicit costs, which are constant
(that is, the same each year), Alex’s implicit cost changes each year. That’s
To make his decision, Alex will need
because each year he spends in school leaves him better trained than the year before;
to compare the beneﬁt of additional
and the better trained he is, the higher the salary he can command. Consequently, the
years of schooling with the cost of
income he forgoes by not working rises each additional year he stays in school.
spending more time in school.
Table 18-4 contains the data on how Alex’s cost of an additional year of schooling
changes as he completes more years. The second column shows how his total cost of
schooling changes as the number of years he has completed increases. For example,
Alex’s fi rst year has a total cost of $30,000: $10,000 in explicit
TABLE 18-4
costs of tuition and the like as well as $20,000 in forgone salary.
Alex’s Marginal Cost of Additional Years in School
The second column also shows that the total cost of attending
Quantity of
two years is $70,000: $30,000 for his fi rst year plus $40,000 for his
schooling (years)
Total cost
Marginal cost
second year. During his second year in school, his explicit costs
0
$0
have stayed the same ($10,000) but his implicit cost of forgone
$30,000
salary has gone up to $30,000. That’s because he’s a more valu1
30,000
40,000
able worker with one year of schooling under his belt than with
2
70,000
no schooling. Likewise, the total cost of three years of schooling
60,000
is $130,000: $30,000 in explicit cost for three years of tuition (at
3
130,000
90,000
$10,000 per year), plus $100,000 in implicit cost of three years of
4
220,000
forgone salary. The total cost of attending four years is $220,000,
130,000
and $350,000 for five years.
5
350,000
The change in Alex’s total cost of schooling when he goes to
school an additional year is his marginal cost of the one-year increase in years of
schooling. In general, the marginal cost of producing a good or service (in this case,
producing one’s own education) is the additional cost incurred by producing one
more unit of that good or service. The arrows, which zigzag between the total costs in
the second column and the marginal costs in the third column, are there to help you
The marginal cost of producing a
to see how marginal cost is calculated from total cost, and vice versa.
good or service is the additional cost
Alex’s marginal costs of more years of schooling have a clear pattern: they are
incurred by producing one more unit
increasing.
They go from $30,000, to $40,000, to $60,000, to $90,000, and fi nally to
of that good or service.
$130,000 for the fifth year of schooling. That’s because each year of schooling would
Production of a good or service has
make Alex a more valuable and highly paid employee if he were to work. As a result,
increasing marginal cost when each
forgoing a job becomes more and more costly as he becomes more educated. This is
additional unit costs more to produce
an example of what economists call increasing marginal cost, which occurs when
than the previous one.
each unit of a good costs more to produce than the previous unit.
The marginal cost curve shows
Figure 18-1 shows a marginal cost curve, a graphic representation of Alex’s marhow the cost of producing one more
ginal
costs. The height of each shaded bar corresponds to the marginal cost of a given
unit depends on the quantity that has
year
of
schooling. The red line connecting the dots at the midpoint of the top of each
already been produced.
bar
is
Alex’s
marginal cost curve. Alex has an upward-sloping marginal cost curve beProduction of a good or service has
cause
he
has
increasing marginal cost of additional years of schooling.
constant marginal cost when each
Although
increasing
marginal cost is a frequent phenomenon in real life, it’s not
additional unit costs the same to prothe only possibility. Constant marginal cost occurs when the cost of producing an
duce as the previous one.
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Marginal Cost

The height of each shaded bar corresponds to Alex’s marginal cost
of an additional year of schooling.
The height of each bar is higher
than the preceding one because
each year of schooling costs
more than the previous years.
As a result, Alex has increasing
marginal cost and the marginal
cost curve, the line connecting the
midpoints at the top of each bar, is
upward sloping.

Marginal
cost
$300,000

200,000
Marginal cost curve, MC
100,000

0

1

2

3
4
5
Quantity of schooling (years)

additional unit is the same as the cost of producing the previous unit. Plant nurseries, for example, typically have constant marginal cost—the cost of growing one more
plant is the same, regardless of how many plants have already been produced. With
constant marginal cost, the marginal cost curve is a horizontal line.
There can also be decreasing marginal cost, which occurs when marginal cost
falls as the number of units produced increases. With decreasing marginal cost, the
marginal cost line is downward sloping. Decreasing marginal cost is often due to
learning effects in production: for complicated tasks, such as assembling a new model
of a car, workers are often slow and mistake-prone when assembling the earliest
units, making for higher marginal cost on those units. But as workers gain experience, assembly time and the rate of mistakes fall, generating lower marginal cost for
later units. As a result, overall production has decreasing marginal cost.
Finally, for the production of some goods and services the shape of the marginal
cost curve changes as the number of units produced increases. For example, auto production is likely to have decreasing marginal costs for the fi rst batch of cars produced
as workers iron out kinks and mistakes in production. Then production has constant
marginal costs for the next batch of cars as workers settle into a predictable pace. But
at some point, as workers produce more and more cars, marginal cost begins to increase as they run out of factory floor space and the auto company incurs costly overtime wages. This gives rise to what we call a “swoosh”-shaped marginal cost curve—a
topic we will discuss in more detail in the next section. For now, we’ll stick to the simpler example of an increasing marginal cost curve.
TABLE 18-5

Marginal Beneﬁt
Alex benefits from higher lifetime earnings as he completes
more years of school. Exactly how much he benefits is shown
in Table 18-5. Column 2 shows Alex’s total benefit according to
the number of years of school completed, expressed as the value
of the increase in lifetime earnings. The third column shows
Alex’s marginal benefit from an additional year of schooling. In
general, the marginal benefit of producing a good or service
is the additional benefit earned from producing one more unit.
As in Table 18-4, the data in the third column of Table 18-5
show a clear pattern. However, this time the numbers are decreasing rather than increasing. The first year of schooling gives
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Production of a good or service has
decreasing marginal cost when
each additional unit costs less to produce than the previous one.
The marginal beneﬁt of a good or
service is the additional beneﬁt derived from producing one more unit of
that good or service.

Alex’s Marginal Beneﬁt of Additional Years in School
Quantity of
schooling (years)

Total
beneﬁt

0

$0

1

300,000

2

450,000

3

540,000

4

600,000

5

650,000

Marginal
beneﬁt
$300,000
150,000
90,000
60,000
50,000
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Alex a $300,000 increase in the value of his lifetime earnings. The second year also
gives him a positive return, but the size of that return has fallen to $150,000; the third
year’s return is also positive, but its size has fallen yet again to $90,000; and so on.
In other words, the more years of school that Alex has already completed, the smaller
the increase in the value of his lifetime earnings from attending one more year. Alex’s
schooling decision has what economists call decreasing marginal benefit: each additional year of school yields a smaller benefit than the previous year. Or, to put it slightly
differently, with decreasing marginal benefit, the benefit from producing one more unit
of the good or service falls as the quantity already produced rises.
Just as marginal cost can be represented by a marginal cost curve, marginal benefit can be represented by a marginal benefit curve, shown in blue in Figure 18-2.
Alex’s marginal benefit curve slopes downward because he faces decreasing marginal
benefit from additional years of schooling. Note, however that not all goods or activities exhibit decreasing marginal benefit.
Now we are ready to see how the concepts of marginal benefit and marginal cost
are brought together to answer the question of how many years of additional schooling Alex should undertake.

18-2
18
2

Marginal Beneﬁt
Beneﬁt

The height of each shaded bar
corresponds to Alex’s marginal
benefit of an additional year of
schooling. The height of each bar
is lower than the one preceding
it because an additional year of
schooling has decreasing marginal
benefit. As a result, Alex’s marginal benefit curve, the curve connecting the midpoints at the top of
each bar, is downward sloping.

Marginal
benefit
$300,000

200,000

Marginal benefit curve, MB

100,000

0

1

2

3
4
5
Quantity of schooling (years)

Marginal Analysis

There is decreasing marginal
beneﬁt from an activity when each
additional unit of the activity yields
less beneﬁt than the previous unit.
The marginal beneﬁt curve shows
how the beneﬁt from producing one
more unit depends on the quantity
that has already been produced.
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Table 18-6 shows the marginal cost and marginal benefit numbers from Tables 18-4
and 18-5. It also adds an another column: the additional profit to Alex from staying
in school one more year, equal to the difference between the marginal benefit and the
marginal cost of that additional year in school. (Remember that it is Alex’s economic
profit that we care about, not his accounting profit.) We can now use Table 18-6 to
determine how many additional years of schooling Alex should undertake in order to
maximize his total profit.
First, imagine that Alex chooses not to attend any additional years of school. We
can see from column 4 that this is a mistake if Alex wants to achieve the highest total
profit from his schooling—the sum of the additional profits generated by another year
of schooling. If he attends one additional year of school, he increases the value of his
lifetime earnings by $270,000, the profit from the fi rst additional year attended.
Now, let’s consider whether Alex should attend the second year of school. The additional profit from the second year is $110,000, so Alex should attend the second year
as well. What about the third year? The additional profit from that year is $30,000; so,
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yes, Alex should attend the third year as well.
TABLE 18-6
What about a fourth year? In this case, the additional profit is negative: it is –$30,000. Clearly,
Alex’s Proﬁt from Additional Years
Alex is worse off by attending the fourth adQuantity of
ditional year rather than taking a job. And the
schooling (years) Marginal beneﬁt
same is true for the fifth year as well: it has a
0
negative additional profit of –$80,000.
$300,000
1
What have we learned? That Alex should at150,000
tend three additional years of school and stop at
2
that point. Although the first, second, and third
90,000
3
years of additional schooling increase the value
60,000
of his lifetime earnings, the fourth and fifth
4
years diminish it. So three years of additional
50,000
5
schooling lead to the quantity that generates the
maximum possible total profit. It is what economists call the optimal quantity—the quantity that generates the maximum possible
total profit.
Figure 18-3 shows how the optimal quantity can be determined graphically. Alex’s
marginal benefit and marginal cost curves are shown together. If Alex chooses fewer
than three additional years (that is, years 0, 1, or 2), he will choose a level of schooling
at which his marginal benefit curve lies above his marginal cost curve. He can make
himself better off by staying in school. If instead he chooses more than three additional years (years 4 or 5), he will choose a level of schooling at which his marginal
benefit curve lies below his marginal cost curve. He can make himself better off by
not attending the additional year of school and taking a job instead.
The table in Figure 18-3 confi rms our result. The second column repeats information from Table 18-6, showing Alex’s marginal benefit minus marginal cost—the additional profit per additional year of schooling. The third column shows Alex’s total
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of Schooling
Marginal cost

Additional proﬁt

$30,000

$270,000

40,000

110,000

60,000

30,000

90,000

–30,000

130,000

–80,000

The optimal quantity is the quantity
that generates the highest possible
total proﬁt.

Alex’s
Alex
s Optimal Quantity of Years of Schooling

Marginal
benefit,
marginal cost

Quantity of
schooling
(years)

$300,000

Additional
profit

0
1
2

200,000

MC
Optimal point

3
4

100,000

5

Total
profit
$0

$270,000
110,000
30,000
–30,000
–80,000

270,000
380,000
410,000
380,000
300,000

MB
0

1

2

3

Optimal quantity

4
5
Quantity of
schooling (years)

The optimal quantity is the quantity that generates the
highest possible total profit. It is the quantity at which
marginal benefit is greater than or equal to marginal
cost. Equivalently, it is the quantity at which the marginal
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benefit and marginal cost curves intersect. Here, they
intersect at 3 additional years of schooling. The table
confirms that 3 is indeed the optimal quantity: it leads to
the maximum total profit of $410,000.
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How many years of schooling will
maximize your total proﬁt?

profit for different years of schooling. The total profit, for each possible year of schooling is simply the sum of numbers in the second column up to and including that year.
For example, Alex’s profit from additional years of schooling is $270,000 for the fi rst
year and $110,000 for the second year. So the total profit for two additional years of
schooling is $270,000 + $110,000 = $380,000. Similarly, the total profit for three additional years is $270,000 + $110,000 + $30,000 = $410,000. Our claim that three years
is the optimal quantity for Alex is confi rmed by the data in the table in Figure 18-3: at
three years of additional schooling, Alex reaps the greatest total profit, $410,000.
Alex’s decision problem illustrates how you go about finding the optimal quantity
when the choice involves a small number of quantities. (In this example, one through
five years.) With small quantities, the rule for choosing the optimal quantity is: increase
the quantity as long as the marginal benefit from one more unit is greater than the marginal cost, but stop before the marginal benefit becomes less than the marginal cost.
In contrast, when a “how much” decision involves relatively large quantities, the
rule for choosing the optimal quantity simplifies to this: The optimal quantity is the
quantity at which marginal benefit is equal to marginal cost.
With very large quantities, increasing output by one unit will produce very small
changes in marginal benefit and marginal cost. To see why this is so, consider the example of a farmer who finds that her optimal quantity of wheat produced is 5,000 bushels.
Typically, she will find that in going from 4,999 to 5,000 bushels, her marginal benefit is
only very slightly greater than her marginal cost—that is, the difference between marginal benefit and marginal cost is close to zero. Similarly, in going from 5,000 to 5,001
bushels, her marginal cost is only very slightly greater than her marginal benefit—
again, the difference between marginal cost and marginal benefit is very close to zero.
So a simple rule in choosing the optimal quantity is to produce the quantity at which
the difference between marginal benefit and marginal cost is approximately zero—that
is, the quantity at which marginal benefit equals marginal cost.
Now we are ready to state the general rule for choosing the optimal quantity—
one that applies for decisions involving either small quantities or large quantities. This
general rule is known as the profit-maximizing principle of marginal analysis: When
making a profit-maximizing “how much” decision, the optimal quantity is the largest
quantity at which marginal benefit is greater than or equal to marginal cost.
The profit-maximizing principle of marginal analysis can be applied to just about
any “how much” decision in which you want to maximize the total profit for an activity. It is equally applicable to production decisions, consumption decisions, and policy
decisions. Furthermore, decisions where the benefits and costs are not expressed in
dollars and cents can also be made using marginal analysis, as long as benefits and
costs can be measured in some type of common units. Here are a few examples of
decisions that are suitable for marginal analysis:
• A producer, the retailer PalMart, must decide on the size of the new store it is
constructing in Beijing. It makes this decision by comparing the marginal benefit
of enlarging the store by 1 square foot (the value of the additional sales it makes
from that additional square foot of floor space) to the marginal cost (the cost of
constructing and maintaining the additional square foot). The optimal store size
for PalMart is the largest size at which marginal benefit is greater than or equal
to marginal cost.

According to the proﬁt-maximizing
principle of marginal analysis,
when faced with a proﬁt-maximizing
“how much” decision, the optimal
quantity is the largest quantity at
which marginal beneﬁt is greater than
or equal to marginal cost.
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• Many useful drugs have side effects that depend on the dosage. So a physician must
consider the marginal cost, in terms of side effects, of increasing the dosage of a
drug versus the marginal benefit of improving health by increasing the dosage.
The optimal dosage level is the largest level at which the marginal benefit of disease amelioration is greater than or equal to the marginal cost of side effects.
• A farmer must decide how much fertilizer to apply. More fertilizer increases crop
yield but also costs more. The optimal amount of fertilizer is the largest quantity
at which the marginal benefit of higher crop yield is greater than or equal to the
marginal cost of purchasing and applying more fertilizer.
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IN ACTION

THE COST OF A LIFE
What’s the marginal benefit to society of saving a human life? You might be tempted
to answer that human life is infi nitely precious. If in the real world resources are
scarce, then we must decide how much to spend on saving lives since we cannot spend
infi nite amounts. After all, we could surely reduce highway deaths by dropping the
speed limit on interstates to 40 miles per hour, but the cost of such a lower speed
limit—in time and money—is more than most people are willing to pay.
Generally, people are reluctant to talk in a straightforward way about comparing
the marginal cost of a life saved with the marginal benefit—it sounds too callous.
Sometimes, however, the question becomes unavoidable.
For example, the cost of saving a life became an object of intense discussion in the
United Kingdom after a horrible train crash near London’s Paddington Station killed
31 people. There were accusations that the British government was spending too little
on rail safety. However, the government estimated that improving rail safety would
cost an additional $4.5 million per life saved.
But if that amount were worth spending—that is, if the estimated marginal benefit of saving a life exceeded $4.5 million—then the implication was that the British
government was spending far too little on traffic safety. In contrast, the estimated
marginal cost per life saved through highway improvements was only $1.5 million,
making it a much better deal than saving lives through greater rail safety.

When making decisions, knowing what to ignore can be as important as what
to include. Although we have devoted much attention in this module to costs
that are important to take into account when making a decision, some costs
should be ignored when doing so. Let’s now look at the kinds of costs that
people should ignore when making decisions—what economists call sunk
costs—and why they should be ignored.
To gain some intuition, consider the following scenario. You own a car that
is a few years old, and you have just replaced the brake pads at a cost of $250.
But then you fi nd out that the entire brake system is defective and also must
be replaced. This will cost you an additional $1,500. Alternatively, you could
sell the car and buy another of comparable quality, but with no brake defects,
by spending an additional $1,600. What should you do: fi x your old car, or sell
it and buy another?
Some might say that you should take the latter option. After all, this line
of reasoning goes, if you repair your car, you will end up having spent $1,750:
$1,500 for the brake system and $250 for the brake pads. If instead you sell
your old car and buy another, you would spend only $1,600.
But this reasoning, although it sounds plausible, is wrong. It is wrong because it
ignores the fact that you have already spent $250 on brake pads, and that $250 cannot
be recovered. Therefore, it should be ignored and should have no effect on your decision whether or not to repair your car and keep it. From a rational viewpoint, the real
cost at this time of repairing and keeping your car is $1,500, not $1,750. So the correct
decision is to repair your car and keep it rather than spend $1,600 on a new car.
In this example, the $250 that has already been spent and cannot be recovered is
what economists call a sunk cost. Sunk costs should be ignored in making decisions
about future actions because they have no influence on their actual costs and benefits.
It’s like the old saying, “There’s no use crying over spilled milk”: once something can’t
be recovered, it is irrelevant in making decisions about what to do in the future.
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Sunk Costs

The $250 you already spent on brake
pads is irrelevant because it is a sunk
cost.

A sunk cost is a cost that has already
been incurred and is nonrecoverable.
A sunk cost should be ignored in decisions about future actions.
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It is often psychologically hard to ignore sunk costs. And if, in fact, you haven’t yet
incurred the costs, then you should take them into consideration. That is, if you had
known at the beginning that it would cost $1,750 to repair your car, then the right
choice at that time would have been to replace the car for $1,600. But once you have
already paid the $250 for brake pads, you should no longer include it in your decision
making about your next actions. It may be hard to accept that “bygones are bygones,”
but it is the right way to make a decision.

18 Review

Solutions appear at the back of the book.

Check
C
hec
h
ec Your Understanding
ec
1. Karma and Don run a furniture-refi nishing business

from their home. Which of the following represent an
explicit cost of the business and which represent an
implicit cost?
a. Supplies such as paint stripper, varnish, polish,

sandpaper, and so on
b. Basement space that has been converted into

a workroom
c. Wages paid to a part-time helper
d. A van that they inherited and use only for

transporting furniture
e. The job at a larger furniture restorer that Karma

gave up in order to run the business
2. Ashley Hildreth faced the choice of either completing

a two-year graduate program in teaching or working
at a job in advertising. Assume that she has a third
alternative to consider: entering a two-year apprenticeship program for skilled machinists that would, upon
completion, make her a licensed machinist. During the
apprenticeship, she earns a reduced salary of $15,000
per year. At the end of the apprenticeship, the value of
her lifetime earnings is $725,000. What is Ashley’s best
career choice?
3. Suppose you have three alternatives—A, B, and C—

and you can undertake only one of them. In comparing
A versus B, you fi nd that B has an economic profit and
A yields an economic loss. But in comparing A versus C,
you fi nd that C has an economic profit and A yields an
economic loss. How do you decide what to do?
4. For each of the “how much” decisions listed in Table

18-3, describe the nature of the marginal cost and of
the marginal benefit.
5. Suppose that Alex’s school charges a fi xed fee of $70,000

for four years of schooling. If Alex drops out before he
fi nishes those four years, he still has to pay the $70,000.
Alex’s total cost for different years of schooling is now
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given by the data in the accompanying table. Assume
that Alex’s total benefit and marginal benefit remain as
reported in Table 18-5.
Use this information to calculate (i) Alex’s new marginal cost, (ii) his new profit, and (iii) his new optimal
years of schooling. What kind of marginal cost does
Alex now have—constant, increasing, or decreasing?
Quantity of schooling
(years)

Total cost

0

$0

1

90,000

2

120,000

3

170,000

4

250,000

5

370,000

6. You have decided to go into the ice-cream business and

have bought a used ice-cream truck for $8,000. Now
you are reconsidering. What is your sunk cost in the
following scenarios?
a. The truck cannot be resold.
b. The truck can be resold, but only at a 50% discount.
7. You have gone through two years of medical school but

are suddenly wondering whether you wouldn’t be happier as a musician. Which of the following statements
are potentially valid arguments and which are not?
a. “I can’t give up now, after all the time and money

I’ve put in.”
b. “If I had thought about it from the beginning, I never

would have gone to med school, so I should give it
up now.”
c. “I wasted two years, but never mind—let’s start

from here.”
d. “My parents would kill me if I stopped now.” (Hint:

We’re discussing your decision-making ability, not
your parents’.)
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Multiple-Choice
Mu
M
ulti
u
ltii
llt
Questions
1.

Which of the following is NOT considered an explicit
cost of attending college?
a.

Tuition

b.

Room and board

c.
d.
2.

3.

4.

Which of the following is true about accounting profit
and economic profit?
a.

Accounting profit considers both explicit and
implicit costs.

Lab and student fees

b.

Accounting profit considers only implicit costs.

Lost income from a job you had to quit

c.

Economic profit considers only explicit costs.

d.

Economic profit considers both explicit and implicit
costs.

Suppose that at your current level of consumption,
marginal benefit of the most recent unit is 6, and
marginal cost is 5. Which of the following is true?

5.

Which of the following is an example of increasing
marginal cost?

a.

You must be maximizing economic profit.

b.

If possible, you should consume more units until
marginal benefit equals marginal cost.

a.

On-the-job training makes it easier for workers to
produce.

c.

If possible, you should consume more units until
marginal benefits are less than marginal cost.

b.

Planting a second field with crops costs the same as
planting the fi rst field.

d.

You must reduce consumption until the difference
between marginal benefit and marginal cost is
greatest.

c.

The further Steven goes in his education, the more
difficult the schoolwork becomes.

d.

Learning a new production technique allows workers
to produce more than they ever could in the past.

In her previous job, Mei was earning $38,000 a year.
She now has a new job where she is paid an annual
salary of $42,000. What was Mei’s economic profit
when she switched jobs?
a.

$42,000

b.

$38,000

c.

$4,000

d.

$0

Critical-Thinking
C
rit
rit
ri
itic
iiti
tic
ic
Question
You and your friend are at the stadium watching your
favorite football team. But they are losing so badly that
you can’t bear to watch anymore and want to leave. Your
friend, however, says, “But we paid $100 for these seats.
Shouldn’t we stay and get our money’s worth?” How do
you respond?

PITFALLS
MUDDLED AT THE MARGIN

? The idea of setting marginal beneﬁt equal to marginal
cost sometimes confuses people. Aren’t we trying to
maximize the difference between beneﬁts and costs? And
don’t we wipe out our gains by setting beneﬁts and costs
equal to each other?

>

THE

ANSWER TO BOTH QUESTIONS IS YES.

BUT THIS IS
R ATHER, WHAT WE ARE DOING IS
SETTING MARGINAL , NOT TOTAL , BENEFIT AND COST EQUAL
TO EACH OTHER. Once again, the point is to maximize the
total proﬁt from an activity. If the marginal beneﬁt from the
activity is greater than the marginal cost, doing a bit more
will increase that proﬁt. If the marginal beneﬁt is less than
the marginal cost, doing a bit less will increase the total
proﬁt. So only when the marginall beneﬁt and marginall cost
are equal is the difference between total beneﬁt and total
cost at a maximum.
NOT WHAT WE ARE DOING.

To learn more about the idea of setting marginal benefit equal to marginal
cost, see pages 198–200 on marginal analysis, and Figure 18-3.
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Behavioral Economics

1

What behavioral economics is
and its origins

2

What economists consider to be
e
rational and irrational behavior

3

Why people sometimes behave
irrationally in predictable ways

Thinkstock

WHAT YOU WILL LEARN

How People Make Economic Choices
Most economic models assume that people make choices based on achieving the best
possible economic outcome for themselves. Human behavior, however, is often not so
simple. Rather than acting like economic computing machines, people often make
choices that fall short—sometimes far short—of the greatest possible economic outcome, or payoff. Why people sometimes make less-than-perfect choices is the subject
of behavioral economics, a branch of economics that combines economic modeling
with insights from human psychology. Behavioral economics grew out of economists’ and psychologists’ attempts to understand how people actually make economic
choices in real life (instead of in theory).
It’s well documented that people consistently engage in irrational behavior, choosing an option that leaves them worse off than other available options. Yet, as we’ll
soon learn, sometimes it’s entirely rational for people to make a choice that is different
from the one that generates the highest possible profit for themselves. For example,
Ashley Hildreth, who we read about in Module 18, may decide to earn a teaching degree because she enjoys teaching more than advertising, even though the profit from
the teaching degree is less than that from continuing with advertising.
The study of irrational economic behavior was largely pioneered by Daniel
Kahneman and Amos Tversky. Kahneman won the 2002 Nobel Prize in economics for
his work integrating insights from the psychology of human judgment and decision
making into economics. Their work and the insights of others into why people often
behave irrationally are having a significant influence on how economists analyze
fi nancial markets, labor markets, and other economic concerns.
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Rational, but Human, Too
If you are rational, you will choose the available option that leads to the outcome
you most prefer. But is the outcome you most prefer always the same as the one that
gives you the best possible economic payoff? No. It can be entirely rational to choose
an option that gives you a worse economic payoff because you care about something
other than the size of the economic payoff. There are three principal reasons why
people might prefer a worse economic payoff: concerns about fairness, bounded rationality, and risk aversion.
CONCERNS ABOUT FAIRNESS In social situations, people often care about fairness

as well as about the economic payoff to themselves. For example, no law requires you
to tip a waiter or waitress. But concern for fairness leads most people to leave a tip
(unless they’ve had outrageously bad service) because a tip is seen as fair compensation for good service according to society’s norms. Tippers are reducing their own
economic payoff in order to be fair to waiters and waitresses.
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A rational decision maker chooses
the available option that leads to the
outcome he or she most prefers.
A decision maker operating with
bounded rationality makes a choice
that is close to but not exactly the one
that leads to the best possible economic outcome.
Risk aversion is the willingness to
sacriﬁce some economic payoff in
order to avoid a potential loss.
An irrational decision maker chooses
an option that leaves him or her worse
off than choosing another available
option.

BOUNDED RATIONALITY Being an economic computing machine—choosing the op-

tion that gives you the best economic payoff—can require a fair amount of work:
sizing up the options, computing the opportunity costs, calculating the marginal
amounts, and so on. The mental effort required has its own opportunity cost. This
realization led economists to the concept of bounded rationality—making a choice
that is close to but not exactly the one that leads to the highest possible profit because
the effort of fi nding the best payoff is too costly. In other words, bounded rationality
is the “good enough” method of decision making.
Retailers are particularly good at exploiting their customers’ tendency to engage
in bounded rationality. For example, pricing items in units ending in 99¢ takes advantage of shoppers’ tendency to interpret an item that costs, say, $2.99 as significantly cheaper than one that costs $3.00. Bounded rationality leads them to give more
weight to the $2 part of the price (the fi rst number they see) than the 99¢ part.
RISK AVERSION Because life is uncertain and the future unknown, sometimes a

choice comes with significant risk. Although you may receive a high payoff if things
turn out well, the possibility also exists that things may turn out badly and leave you
worse off. So even if you think a choice will give you the best payoff of all your available options, you may forgo it because you fi nd the possibility that things could turn
out badly too, well, risky. This is called risk aversion—the willingness to sacrifice
some potential economic payoff in order to avoid a potential loss. Because risk makes
most people uncomfortable, it’s rational for them to give up some potential economic
gain in order to avoid it.

Irrationality: An Economist’s View
Sometimes, though, instead of being rational, people are irrational—they make
choices that leave them worse off in terms of economic payoff and other considerations like fairness than if they had chosen another available option. Is there anything
systematic that economists and psychologists can say
TABLE 19-1
about economically irrational behavior? Yes, because
most people are irrational in predictable ways. People’s Six Common Mistakes in
irrational behavior typically stems from six mistakes Economic Decision Making
they make when thinking about economic decisions.
1. Misperceiving opportunity costs
The mistakes are listed in Table 19-1, and we will dis2. Being overconﬁdent
cuss each in turn.
3. Having unrealistic expectations about future behavior
MISPERCEPTIONS OF OPPORTUNITY COSTS As we’ve

seen, people tend to ignore nonmonetary opportunity
costs also known as implicit costs. These are opportunity costs that don’t involve an outlay of cash. Likewise,
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4. Counting dollars unequally
5. Being loss-averse
6. Having a bias toward the status quo
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Mental accounting is the habit of
mentally assigning dollars to different accounts so that some dollars are
worth more than others.

Overconﬁdence can be bad for your
ﬁnancial health.

a misperception of what exactly constitutes an opportunity cost (and what does not) is
at the root of the tendency to count sunk costs in one’s decision making. In this case,
someone takes an opportunity cost into account when none actually exists.
OVERCONFIDENCE It’s a function of ego: we tend to think we know more than we
actually do. And even if alerted to how widespread overconfidence is, people tend to
think that it’s someone else’s problem, not theirs. (Certainly not yours or mine!) For
example, a 1994 study asked students to estimate how long it would take them to complete their thesis “if everything went as well as it possibly could” and “if everything
went as poorly as it possibly could.” The results: the typical
student thought it would take him or her 33.9 days to fi nish,
with an average estimate of 27.4 days if everything went well
and 48.6 days if everything went poorly. In fact, the average
time it took to complete a thesis was much longer, 55.5 days.
Students were, on average, from 14% to 102% more confident
than they should have been about the time it would take to
complete their theses.
Overconfidence can cause trouble by having a strong adverse effect on people’s fi nancial health. Overconfidence
often persuades people that they are in better fi nancial shape
than they actually are. It can also lead to bad investment and
spending decisions. For example, nonprofessional investors
who engage in a lot of speculative investing—such as quickly
buying and selling stocks—on average have significantly
worse results than professional brokers because of their
misguided faith in their ability to spot a winner. Similarly,
overconfidence can lead people to make a large spending decision, such as buying a car, without doing research on the pros and cons, relying
instead on anecdotal evidence. Even worse, people tend to remain overconfident because they remember their successes and explain away or forget their failures.
UNREALISTIC EXPECTATIONS ABOUT FUTURE BEHAVIOR Another form of overcon-

fidence is being overly optimistic about your future behavior: tomorrow you’ll study,
tomorrow you’ll give up ice cream, tomorrow you’ll spend less and save more, and so
on. Of course, as we all know, when tomorrow arrives, it’s still just as hard to study or
give up something that you like as it is right now.
Strategies that keep a person on the straight-and-narrow over time are often, at
their root, ways to deal with the problem of unrealistic expectations about one’s future behavior. Examples are automatic payroll deduction savings plans, diet plans
with prepackaged foods, and mandatory attendance at study groups. By providing a
way for someone to commit today to an action tomorrow, such plans counteract the
habit of pushing difficult actions off into the future.
COUNTING DOLLARS UNEQUALLY If you tend to spend more when you pay with a

discpicture/Alamy

A dollar is a dollar, whether it’s in your
wallet or on your credit card balance.

KrugEcon3eMods_Mod19_B.indd 206

credit card than when you pay with cash, particularly if you tend to splurge, then
you are very likely engaging in mental accounting. This is the habit of mentally assigning dollars to different accounts, making some dollars worth
more than others. By spending more with a credit card, you are in
effect treating dollars in your wallet as more valuable than dollars
on your credit card balance, although in reality they count equally
in your budget.
Credit card overuse is the most recognizable form of mental accounting. However, there are other forms as well, such as splurging after receiving a windfall, like an unexpected inheritance, or
overspending at sales, buying something that seemed like a great
bargain at the time whose purchase you later regretted. It’s the failure to understand that, regardless of the form it comes in, a dollar
is a dollar.
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LOSS AVERSION An oversensitivity to loss, leading to an unwillingness to recognize

a loss and move on, is called loss aversion. In fact, in the lingo of the fi nancial markets, “selling discipline”—being able and willing to quickly acknowledge when a stock
you’ve bought is a loser and sell it—is a highly desirable trait to have. Many investors,
though, are reluctant to acknowledge that they’ve lost money on a stock and won’t
make it back.
Although it’s rational to sell the stock at that point and redeploy the remaining
funds, most people fi nd it so painful to admit a loss that they avoid selling for much
longer than they should. According to Daniel Kahneman and Amos Tversky, most
people feel the misery of losing $100 about twice as keenly as they feel the pleasure of
gaining $100.
Loss aversion can help explain why sunk costs are so hard to ignore: ignoring a
sunk cost means recognizing that the money you spent is unrecoverable and therefore lost.
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Loss aversion is an oversensitivity to
loss, leading to unwillingness to recognize a loss and move on.
The status quo bias is the tendency
to avoid making a decision and stick
with existing conditions.

STATUS QUO BIAS Another irrational behavior is status quo bias, the tendency to

avoid making a decision altogether. A well-known example is the way that employees make decisions about investing in their employer-directed retirement accounts,
known as 401(k)s. With a 401(k), employees can, through payroll deductions, set
aside part of their salary tax-free, a practice that saves a significant amount of
money every year in taxes. Some companies operate on an opt-in basis: employees
have to actively choose to participate in a 401(k). Other companies operate on an
opt-out basis: employees are automatically enrolled in a 401(k) unless they choose
to opt out.
If everyone behaved rationally, then the proportion of employees enrolled in 401(k)
accounts at opt-in companies would be roughly equal to the proportion enrolled at
opt-out companies. In other words, your decision about whether to participate in a
401(k) should be independent of the default choice at your company. But, in reality,
when companies switch to automatic enrollment and an opt-out system, employee
enrollment rises dramatically. Clearly, people tend to just go with the status quo.
Why do people exhibit status quo bias? Some claim it’s a form of “decision paralysis”: when given many options, people fi nd it harder to make a decision. Others
claim it’s due to loss aversion and the fear of regret, to thinking that “if I do nothing,
then I won’t have to regret my choice.” Irrational, yes. But not altogether surprising.
However, rational people know that, in the end, the act of not making a choice is still
a choice.

Rational Models for Irrational People?
So why do economists still use models based on rational behavior when people are
at times manifestly irrational? For one thing, models based on rational behavior still
provide mostly accurate predictions about how people behave in most markets. For
example, the great majority of farmers will use less fertilizer when it becomes more
expensive—a result consistent with rational behavior.
Another explanation is that sometimes market forces can compel people to behave
more rationally over time. For example, if you are a small-business owner who exaggerates your abilities or refuses to acknowledge that your favorite line of items is a
loser, then sooner or later you will be out of business unless you learn to correct your
mistakes. As a result, it is reasonable to assume that when people are disciplined for
their mistakes, as happens in most markets, rationality will win out over time.
Finally, economists depend on the assumption of rationality for the simple but fundamental reason that it makes modeling so much simpler. Remember that models are
built on generalizations, and it’s much harder to extrapolate from messy, irrational
behavior. Even behavioral economists, in their research, search for predictably irrational behavior in an attempt to build better models of how people behave. Clearly,
there is an ongoing dialogue between behavioral economists and the rest of the economics profession, and economics itself has been irrevocably changed by it.
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“THE JINGLE MAIL BLUES”
“TH

© Tom Cheney/The New Yorker Collection/www.cartoonbank.com

It’s called jingle mail—when a homeowner seals the keys to his or her house in an
envelope and leaves them with the bank that holds the mortgage on the house. (A
mortgage is a loan taken out to buy a house.) By leaving the keys with the bank, the
homeowner is walking away not only from the house but also from the obligation to
continue paying the mortgage. And to their great consternation, banks have lately
been flooded with jingle mail.
To default on a mortgage—that is, to walk away from one’s obligation to repay the
loan and lose the house to the bank in the process—used to be a fairly rare phenomenon. For decades, continually rising home values made homeownership a good investment for the typical household.
In recent years, though, an entirely different phenomenon—called
“strategic default”—has appeared. In a strategic default, a homeowner
who is fi nancially capable of paying the mortgage instead chooses not
to, voluntarily walking away. Strategic defaults account for a significant proportion of jingle mail; in March 2010, they accounted for 31%
of all foreclosures, up from 22% in 2009. And there is little indication
that number will change dramatically: in the spring of 2011, strategic
defaults still accounted for 30% of all defaults.
What happened? The Great American Housing Bust happened.
After decades of huge increases, house prices began a precipitous
fall in 2008. Prices dropped so much that a significant proportion
of homeowners found their homes “underwater”—they owed more
on their homes than the homes were worth. And with house prices
projected to stay depressed for several years, possibly a decade, there
“Officer, that couple is just walking
appeared to be little chance that an underwater house would recover
away from their mortgage!”
its value enough in the foreseeable future to move “abovewater.”
Many homeowners suffered a major loss. They lost their down payment, money spent
on repairs and renovation, moving expenses, and so on. And because they were paying
a mortgage that was greater than the house was now worth, they found they could rent
a comparable dwelling for less than their monthly mortgage payments. In the words
of Benjamin Koellmann, who paid $215,000 for an apartment in Miami where similar
units were now selling for $90,000, “There is no financial sense in staying.”
Realizing their losses were sunk costs, underwater homeowners walked away. Perhaps they hadn’t made the best economic decision when purchasing their houses, but
in leaving them they showed impeccable economic logic.

19 Review

Solutions appear at the back of the book.

Check
C
hec
h
ec Your Understanding
ec
1.

Which of the types of irrational behavior are suggested
by the following events?
a.

Although the housing market has fallen and Jenny
wants to move, she refuses to sell her house for any
amount less than what she paid for it.

b.

Dan worked more overtime hours last week than
he had expected. Although he is strapped for cash,
he spends his unexpected overtime earnings on a
weekend getaway rather than trying to pay down his
student loan.
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c.

Carol has just started her fi rst job and deliberately
decided to opt out of the company’s savings plan.
Her reasoning is that she is very young and there is
plenty of time in the future to start saving. Why not
enjoy life now?

d.

Jeremy’s company requires employees to download
and fi ll out a form if they want to participate in the
company-sponsored savings plan. One year after
starting the job, Jeremy had still not submitted the
form needed to participate in the plan.
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Multiple-Choice
Mu
M
ulti
u
ltii
llt
Questions
1.

2.

3.

Kookie’s friends give her gift cards that she forgets to
use before they expire. However, she is very careful
about how she spends her cash. Kookie has made which
of the following mistakes in economic decision making?

4.

Despite the fact that some people are irrational, why
do economists continue to assume that people behave
rationally?
a.

Because economists want everyone to behave
rationally

Unrealistic expectations about future behavior

b.

Because markets don’t require rationality

Counting dollars unequally

c.

Because people will behave rationally in most
markets

d.

Because models of rationality are much more
complex and reflect the real world

a.

Status quo bias

b.
c.
d.

Loss aversion

Why would decision makers choose an option that
doesn’t give them the best possible economic payoff?
a.

Concerns about fairness

b.

Concerns about taking risks

c.

Because the effort to fi nd the best possible payoff is
too costly

d.

All of the above

Which of the following is unlikely to lead to an
irrational decision?
a.

Counting sunk costs

b.

Overconfidence

c.

Committing today to an action tomorrow

d.

Splurging after winning the lottery

5.

Which of the following would be an example of
irrational behavior?
a.

Ignoring opportunity cost in your calculation of
economic cost

b.

Not being overconfident, even when others around
you encourage you to be overconfident

c.

Treating your credit card in the same way you do
cash

d.

Considering sunk costs as irrelevant for decision
making

Critical-Thinking
C
rit
rit
itic
iiti
tic
ic
Question
How would you determine whether a decision you made
was rational or irrational?
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Maximizing Utility
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MO

D

WHAT YOU WILL LEARN
1

Why consumers’ general goal is
to maximize utility

2

Why the principle of diminishing
g
marginal utility applies to the
consumption of most goods and
services

3

How to use marginal analysis to
ﬁnd the optimal consumption
bundle

Earlier in this section we learned about principles for rational economic decision
making that lead to the best possible outcomes. In this module, we will show how
economists analyze the decisions of rational consumers, those who know what they
want and make the most of available opportunities. We begin with the concept of
utility—a measure of consumer satisfaction.

Utility: It’s All About Getting Satisfaction
When analyzing consumer behavior, we’re looking into how people pursue their needs
and wants and the subjective feelings that motivate purchases. Yet there is no simple
way to measure subjective feelings. How much satisfaction do I get from my third
cookie? Is it less or more than the satisfaction you receive from your fi rst cookie?
Does it even make sense to ask that question?
Luckily, we don’t need to make comparisons between your feelings and mine. An
analysis of consumer behavior requires only the assumption that individuals try to
maximize some personal measure of the satisfaction gained from consumption. That
measure of satisfaction is known as utility, a concept we use to understand behavior
but don’t expect to measure in practice.

Utility and Consumption

Utility is a measure of personal
satisfaction.

We can think of consumers as using consumption to “produce” utility, much in the
same way that producers use inputs to produce output. As consumers, we do not
make explicit calculations of the utility generated by consumption choices, but we
must make choices, and we usually base them on at least a rough attempt to achieve
greater satisfaction. I can have either soup or salad with my dinner. Which will I
enjoy more? I can go to Disney World this year or put the money toward buying a new
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car. Which will make me happier? These are the types of questions that go into utility
maximization.
The concept of utility offers a way to study choices that are made in a more or less
rational way.
How do we measure utility? For the sake of simplicity, it is useful to suppose that we
can measure utility in hypothetical units called—what else?—utils. A utility function
shows the relationship between a consumer’s utility and the combination of goods
and services—the consumption bundle—he or she consumes.
Figure 20-1 illustrates a utility function. It shows the total utility that Cassie, who
likes fried clams, gets from an all-you-can-eat clam dinner. We suppose that her consumption bundle consists of a side of coleslaw, which comes with the meal, plus a
number of clams to be determined. The table that accompanies the figure shows how
Cassie’s total utility depends on the number of clams; the curve in panel (a) of the figure shows that same information graphically.

20-1
20
1
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A util is a hypothetical unit of utility.

Cassie’s
Cassie
s Total Utility and Marginal Utility
(a) Cassie’s Utility Function

Total
utility
(utils)
70
60

Utility
function

50
40

Total
Marginal
Quantity utility utility per clam
(utils)
of clams (utils)
0

0

1

15

2

28

3

39

4

48

5

55

6

60

Marginal
utility per
clam (utils)

7

63

8

64

16

9

63

30
20
10
0

1

2

3

4

5

6

7

8
9
Quantity of clams

(b) Cassie’s Marginal Utility Curve

15
13
11
9
7
5
3
1
–1

14
12
10
8
6
4

Marginal
utility
curve

2
0
–2
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1

2

3

4

5

6

7

8
9
Quantity of clams

Panel (a) shows how Cassie’s total utility
depends on her consumption of fried clams.
It increases until it reaches its maximum
utility level of 64 utils at 8 clams consumed
and decreases after that. Marginal utility is
calculated in the table. Panel (b) shows the
marginal utility curve, which slopes downward due to diminishing marginal utility.
That is, each additional clam gives Cassie
less utility than the previous clam.
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Cassie’s utility function slopes upward over most of the range shown, but it gets
flatter as the number of clams consumed increases. And in this example it eventually
turns downward. According to the information in the table in Figure 20-1, nine clams
is a clam too many. Adding that additional clam actually makes Cassie worse off: it
would lower her total utility. If she’s rational, of course, Cassie will realize that and
not consume the ninth clam.
So when Cassie chooses how many clams to consume, she will make this decision
by considering the change in her total utility from consuming one more clam. This
illustrates the general point: to maximize total utility, consumers must focus on marginal utility.

iStockphoto

The Principle of Diminishing Marginal Utility

When is more of a good thing
too much?

In addition to showing how Cassie’s total utility depends on the number of clams
she consumes, the table in Figure 20-1 also shows the marginal utility generated by
consuming each additional clam—that is, the change in total utility from consuming
one additional clam. The marginal utility curve is constructed by plotting points
at the midpoint between the numbered quantities since marginal utility is found as
consumption levels change. For example, when consumption rises from 1 to 2 clams,
marginal utility is 13. Therefore, we place the point corresponding to marginal utility
of 13 halfway between 1 and 2 clams.
The marginal utility curve slopes downward because each successive
clam adds less to total utility than the previous clam. This is reflected in
the table: marginal utility falls from a high of 15 utils for the fi rst clam consumed to −1 for the ninth clam consumed. The fact that the ninth clam has
negative marginal utility means that consuming it actually reduces total
utility. (Restaurants that offer all-you-can-eat meals depend on the proposition that you can have too much of a good thing.) Not all marginal utility
curves eventually become negative. But it is generally accepted that marginal utility curves do slope downward—that consumption of most goods
and services is subject to diminishing marginal utility.
The basic idea behind the principle of diminishing marginal utility
is that the additional satisfaction a consumer gets from one more unit of
a good or service declines as the amount of that good or service consumed
rises. Or, to put it slightly differently, the more of a good or service you consume, the closer you are to being satiated—reaching a point at which an additional
unit of the good adds nothing to your satisfaction.
The principle of diminishing marginal utility doesn’t always apply, but it does
apply in the great majority of cases, enough to serve as a foundation for our analysis
of consumer behavior.

Budgets and Optimal Consumption
The marginal utility of a good or service is the change in total utility generated by consuming one additional unit
of that good or service.
The marginal utility curve shows
how marginal utility depends on the
quantity of a good or service consumed.
According to the principle of diminishing marginal utility, each
successive unit of a good or service
consumed adds less to total utility
than does the previous unit.
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The principle of diminishing marginal utility explains why most people eventually
reach a limit, even at an all-you-can-eat buffet where the cost of another clam is measured only in future indigestion. Under ordinary circumstances, however, it costs
some additional resources to consume more of a good, and consumers must take that
cost into account when making choices.
What do we mean by cost? As always, the fundamental measure of cost is opportunity cost. Because the amount of money a consumer can spend is limited, a decision
to consume more of one good is also a decision to consume less of some other good.

Budget Constraints and Budget Lines
Consider Sammy, whose appetite is exclusively for clams and potatoes. (There’s no
accounting for tastes.) He has a weekly income of $20 and since, given his appetite,
more of either good is better than less, he spends all of it on clams and potatoes. We
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will assume that clams cost $4 per pound and potatoes cost $2 per pound. What are
his possible choices?
Whatever Sammy chooses, we know that the cost of his consumption bundle cannot exceed the amount of money he has to spend. That is,
(20-1) Expenditure on clams + Expenditure on potatoes ≤ Total income

FIGURE

Consumers always have limited income, which constrains how much they can consume. So the requirement illustrated by Equation 20-1—that a consumer must choose
a consumption bundle that costs no more than his or her income—is known as the
consumer’s budget constraint. It’s a simple way of saying that a consumer can’t
spend more than the total amount of income available to him or her. We call the set
of all of Sammy’s affordable consumption bundles his consumption possibilities. In
general, whether or not a particular consumption bundle is included in a consumer’s
consumption possibilities depends on the consumer’s income and the prices of goods
and services.
Figure 20-2 shows Sammy’s consumption possibilities. The quantity of clams in his
consumption bundle is measured on the horizontal axis and the quantity of potatoes
on the vertical axis. The downward-sloping line connecting points A through F shows
which consumption bundles are affordable and which are not. Every bundle on or inside
this line (the shaded area) is affordable; every bundle outside this line is unaffordable.
As an example of one of the points, let’s look at point C, representing 2 pounds
of clams and 6 pounds of potatoes, and check whether it satisfies Sammy’s budget
constraint. The cost of bundle C is 6 pounds of potatoes × $2 per pound + 2 pounds
of clams × $4 per pound = $12 + $8 = $20. So bundle C does indeed satisfy Sammy’s
budget constraint: it costs no more than his weekly income of $20. In fact, bundle C
costs exactly as much as Sammy’s income. By doing the arithmetic, you can check

20-2
20
2
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A budget constraint limits the cost of
a consumer’s consumption bundle to
no more than the consumer’s income.
A consumer’s consumption possibilities is the set of all consumption
bundles that are affordable, given the
consumer’s income and prevailing
prices.

The Budget Line

Quantity
of potatoes
(pounds)
Unaffordable
consumption bundles

10

Quantity
of clams

Quantity
of potatoes

(pounds)

(pounds)

A

0

10

B

1

8

C

2

6

D

3

4

E

4

2

F

5

0

Consumption
bundle

A
8

B

6
4
2

C
Affordable
consumption
bundles

Affordable consumption
bundles that cost all of
Sammy’s income

D
E

F
0

1

2

3

4

Sammy’s budget line, BL
5
Quantity of clams (pounds)

The budget line represents all the possible combinations of quantities of potatoes and clams that
Sammy can purchase if he spends all of his income.
Also, it is the boundary between the set of affordable consumption bundles (the consumption possibilities) and the unaffordable ones. Given that clams
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cost $4 per pound and potatoes cost $2 per pound,
if Sammy spends all of his income on clams (bundle
F ), he can purchase 5 pounds of clams. If he spends
all of his income on potatoes (bundle A), he can purchase 10 pounds of potatoes.
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A consumer’s budget line shows the
consumption bundles available to a
consumer who spends all of his or her
income.
A consumer’s optimal consumption
bundle is the consumption bundle
that maximizes the consumer’s
total utility given his or her budget
constraint.

that all the other points lying on the downward-sloping line are also bundles on which
Sammy spends all of his income.
The downward-sloping line has a special name, the budget line. It shows all the
consumption bundles available to Sammy when he spends all of his income. It’s downward-sloping because when Sammy is spending all of his income, say by consuming
at point A on the budget line, then in order to consume more clams he must consume
fewer potatoes—that is, he must move to a point like B. In other words, when Sammy
is on his budget line, the opportunity cost of consuming more clams is consuming
fewer potatoes, and vice versa. As Figure 20-2 indicates, any consumption bundle that
lies above the budget line is unaffordable.
Do we need to consider the other bundles in Sammy’s consumption possibilities,
the ones that lie within the shaded region in Figure 20-2 bounded by the budget line?
The answer is, for all practical situations, no: as long as Sammy doesn’t get satiated—
that is, as long as his marginal utility from consuming either good is always positive—
then he will always choose to consume a bundle that lies on his budget line.
Given his $20 per week budget, which point on his budget line will Sammy choose?

The Optimal Consumption Bundle
Because Sammy’s budget constrains him to a consumption bundle somewhere along
the budget line, a choice to consume a given quantity of clams also determines his
potato consumption, and vice versa. We want to fi nd the consumption bundle—
represented by a point on the budget line—that maximizes Sammy’s total utility. This
bundle is Sammy’s optimal consumption bundle.
Table 20-1 shows how much utility Sammy gets from different levels of consumption of clams and potatoes, respectively. According to the table, Sammy has a healthy
appetite; the more of either good he consumes, the higher his utility.
But because he has a limited budget, he must make a trade-off: the more pounds
of clams he consumes, the fewer pounds of potatoes, and vice versa. That is, he must
choose a point on his budget line.
Table 20-2 shows how his total utility varies for the different consumption bundles along his budget line. Each of six possible consumption bundles, A through F
from Figure 20-2, is given in the fi rst column. The second column shows the level of
clam consumption corresponding to each choice. The third column shows the utility
Sammy gets from consuming those clams. The fourth column shows the quantity of
potatoes Sammy can afford given the level of clam consumption; this quantity goes
down as his clam consumption goes up because he is sliding down the budget line. The
fi fth column shows the utility he gets from consuming those potatoes. And the fi nal
column shows his total utility. In this exTABLE 20-1
ample, Sammy’s total utility is the sum
Sammy’s Utility from Clam and Potato Consumption
of the utility he gets from clams and the
Utility from clam consumption
Utility from potato consumption
utility he gets from potatoes.
Quantity of clams
Utility from clams
Quantity of
Utility from
Figure 20-3 gives a visual represen(pounds)
(utils)
potatoes (pounds)
potatoes (utils)
tation of the data shown in Table 20-2.
0
0
0
0
Panel (a) shows Sammy’s budget line, to
remind us that when he decides to con1
15
1
11.5
sume more clams he is also deciding to
2
25
2
21.4
consume fewer potatoes. Panel (b) then
3
31
3
29.8
shows how his total utility depends on
4
34
4
36.8
that choice. The horizontal axis in panel
5
36
5
42.5
(b) has two sets of labels: it shows both
6
47.0
the quantity of clams, increasing from
left to right, and the quantity of pota7
50.5
toes, increasing from right to left. The
8
53.2
reason we can use the same axis to
9
55.2
represent consumption of both goods
10
56.7
is, of course, that he is constrained by
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TABLE 20-2

FIGURE

Sammy’s Budget and Total Utility
Consumption
bundle

Quantity
of clams
(pounds)

A
B

20-3
20
3

Utility from
clams
(utils)

Quantity of
potatoes
(pounds)

Utility from
potatoes
(utils)

0

0

10

56.7

56.7

1

15

8

53.2

68.2

Total utility
(utils)

C

2

25

6

47.0

72.0

D

3

31

4

36.8

67.8

E

4

34

2

21.4

55.4

F

5

36

0

0

36.0

Optimal Consumption Bundle

Panel (a) shows Sammy’s budget
line and his six possible consumption bundles. Panel (b) shows how
his total utility is affected by his
consumption bundle, which must
lie on his budget line. The quantity
of clams is measured from left to
right on the horizontal axis, and
the quantity of potatoes is measured from right to left. His total
utility is maximized at bundle C,
where he consumes 2 pounds of
clams and 6 pounds of potatoes.
This is Sammy’s optimal consumption bundle.

(a) Sammy’s Budget Line

Quantity
of potatoes
(pounds)
A
10

The optimal
consumption
bundle . . .

B

8

C

6

D

4

E

2

F BL
0

2

1

3
4
5
Quantity of clams (pounds)

(b) Sammy's Utility Function

Total
utility
(utils)
80

B

70

C

D

A

60

E
Utility
function

50
. . . maximizes total utility
given the budget constraint.

40

F

30
20
10
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0

1

2
3
Quantity of clams (pounds)

4

5

10

8

6
4
Quantity of potatoes (pounds)

2

0
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Budget constraints limit our spending
to no more than our total available
income.

the budget line: the more pounds of clams Sammy consumes, the fewer
pounds of potatoes he can afford, and vice versa.
Clearly, the consumption bundle that makes the best of the trade-off
between clam consumption and potato consumption, the optimal consumption bundle, is the one that maximizes Sammy’s total utility. That
is, Sammy’s optimal consumption bundle puts him at the top of the total
utility curve.
As always, we can fi nd the top of the curve by direct observation.
We can see from Figure 20-3 that Sammy’s total utility is maximized
at point C—that his optimal consumption bundle contains 2 pounds of
clams and 6 pounds of potatoes. But we know that we usually gain more
insight into “how much” problems when we use marginal analysis. So
in the next section we turn to representing and solving the optimal consumption choice problem with marginal analysis.

Spending the Marginal Dollar
As we’ve just seen, we can fi nd Sammy’s optimal consumption choice by fi nding the
total utility he receives from each consumption bundle on his budget line and then
choosing the bundle at which total utility is maximized. But we can use marginal
analysis instead, turning Sammy’s problem of fi nding his optimal consumption
choice into a “how much” problem.
How do we do this? By thinking about choosing an optimal consumption bundle
as a problem of how much to spend on each good. That is, to fi nd the optimal consumption bundle with marginal analysis we ask the question of whether Sammy can
make himself better off by spending a little bit more of his income on clams and less
on potatoes, or by doing the opposite—spending a little bit more on potatoes and less
on clams. In other words, the marginal decision is a question of how to spend the
marginal dollar—how to allocate an additional dollar between clams and potatoes in a
way that maximizes utility.
Our fi rst step in applying marginal analysis is to ask if Sammy is made better off
by spending an additional dollar on either good; and if so, by how much is he better
off. To answer this question we must calculate the marginal utility per dollar spent
on either clams or potatoes—how much additional utility Sammy gets from spending
an additional dollar on either good.

Marginal Utility per Dollar

The marginal utility per dollar spent
on a good or service is the additional
utility from spending one more dollar
on that good or service.
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We’ve already introduced the concept of marginal utility, the additional utility a consumer gets from consuming one more unit of a good or service; now let’s see how this
concept can be used to derive the related measure of marginal utility per dollar.
Table 20-3 shows how to calculate the marginal utility per dollar spent on clams
and potatoes, respectively.
In panel (a) of the table, the fi rst column shows different possible amounts of clam
consumption. The second column shows the utility Sammy derives from each amount
of clam consumption; the third column then shows the marginal utility, the increase
in utility Sammy gets from consuming an additional pound of clams. Panel (b) provides the same information for potatoes. The next step is to derive marginal utility per
dollar for each good. To do this, we just divide the marginal utility of the good by its
price in dollars.
To see why we divide by the price, compare the third and fourth columns of panel
(a). Consider what happens if Sammy increases his clam consumption from 2 pounds
to 3 pounds. This raises his total utility by 6 utils. But he must spend $4 for that additional pound, so the increase in his utility per additional dollar spent on clams is
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TABLE 20-3

Sammy’s Marginal Utility per Dollar
(a) Clams (price of clams = $4 per pound)

Quantity of
clams
(pounds)
0

Utility from
clams
(utils)

Marginal
utility per
pound of
clams
(utils)

(b) Potatoes (price of potatoes = $2 per pound)

Marginal
utility per
dollar
(utils)

0
15

1

15

2

25

3

31

4

34

5

36

10
6
3
2

3.75

Quantity of
potatoes
(pounds)

Utility from
potatoes
(utils)

0

0

1

11.5

2

21.4

3

29.8

4

36.8

5

42.5

6

47.0

7

50.5

8

53.2

9

55.2

10

56.7

2.50
1.50
0.75
0.50

Marginal
utility per
pound of
potatoes
(utils)

Marginal
utility per
dollar
(utils)

11.5

5.75

9.9

4.95

8.4

4.20

7.0

3.50

5.7

2.85

4.5

2.25

3.5

1.75

2.7

1.35

2.0

1.00

1.5

0.75

6 utils/$4 = 1.5 utils per dollar. Similarly, if he increases his clam consumption from
3 pounds to 4 pounds, his marginal utility is 3 utils but his marginal utility per dollar
is 3 utils/$4 = 0.75 utils per dollar.
Notice that because of diminishing marginal utility, Sammy’s marginal utility
per pound of clams falls as the quantity of clams he consumes rises. As a result, his
marginal utility per dollar spent on clams also falls as the quantity of clams he consumes rises.
So the last column of panel (a) shows how Sammy’s marginal utility per dollar
spent on clams depends on the quantity of clams he consumes. Similarly, the last column of panel (b) shows how his marginal utility per dollar spent on potatoes depends
on the quantity of potatoes he consumes. Again, marginal utility per dollar spent on
each good declines as the quantity of that good consumed rises because of diminishing marginal utility.
We will use the symbols MUC and MUP to represent the marginal utility per pound
of clams and potatoes, respectively. And we will use the symbols PC and PP to represent the price of clams (per pound) and the price of potatoes (per pound). Then the
marginal utility per dollar spent on clams is MUC /PC and the marginal utility per dollar spent on potatoes is MUP /PP. In general, the additional utility generated from an
additional dollar spent on a good is equal to:
(20-2) Marginal utility per dollar spent on a good
= Marginal utility of one unit of the good/Price of one unit of the good
= MUgood /Pgood
Next we’ll see how this concept helps us determine a consumer’s optimal consumption bundle using marginal analysis.
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Optimal Consumption

FIGURE

Let’s consider Figure 20-4. As in Figure 20-3, we can measure both the quantity of
clams and the quantity of potatoes on the horizontal axis due to the budget constraint. Along the horizontal axis of Figure 20-4—also as in Figure 20-3—the quantity of clams increases as you move from left to right, and the quantity of potatoes
increases as you move from right to left. The curve labeled MUC /PC in Figure 20-4
shows Sammy’s marginal utility per dollar spent on clams as derived in Table 20-3.
Likewise, the curve labeled MUP /PP shows his marginal utility per dollar spent on
potatoes. Notice that the two curves, MUC /PC and MUP /PP, cross at the optimal consumption bundle, point C, consisting of 2 pounds of clams and 6 pounds of potatoes.
Moreover, Figure 20-4 illustrates an important feature of Sammy’s optimal consumption bundle: when Sammy consumes 2 pounds of clams and 6 pounds of potatoes, his
marginal utility per dollar spent is the same, 2, for both goods. That is, at the optimal
consumption bundle, MUC /PC = MUP /PP = 2.
This isn’t an accident. Consider another one of Sammy’s possible consumption
bundles—say, B in Figure 20-3, at which he consumes 1 pound of clams and 8 pounds
of potatoes. The marginal utility per dollar spent on each good is shown by points BC
and BP in Figure 20-4. At that consumption bundle, Sammy’s marginal utility per dollar spent on clams would be approximately 3, but his marginal utility per dollar spent
on potatoes would be only approximately 1. This shows that he has made a mistake:
he is consuming too many potatoes and not enough clams.

20-4
20
4

Marginal Utility per Dollar
Marginal
utility per
dollar (utils)

MUP /PP

At the optimal consumption
bundle, the marginal utility per
dollar spent on clams is equal
to the marginal utility per dollar
spent on potatoes.

6
5
4

BC

3

C

2
1

BP
0

1

MUC /PC
2

3

4

5

2

0

Quantity of clams (pounds)
10

8

6

4

Quantity of potatoes (pounds)

Sammy’s optimal consumption bundle is at point C, where his marginal utility per dollar spent
on clams, MUC /PC , is equal to his marginal utility per dollar spent on potatoes, MUP /PP. This
illustrates the optimal consumption rule: at the optimal consumption bundle, the marginal
utility per dollar spent on each good and service is the same. At any other consumption
bundle on Sammy’s budget line, such as bundle B in Figure 20-3, represented here by points
BC and BP , consumption is not optimal: Sammy can increase his utility at no additional cost
by reallocating his spending.
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How do we know this? If Sammy’s marginal utility per dollar spent on clams is
higher than his marginal utility per dollar spent on potatoes, he has a simple way to
make himself better off while staying within his budget: spend $1 less on potatoes and
$1 more on clams. By spending an additional dollar on clams, he adds about 3 utils to
his total utility; meanwhile, by spending $1 less on potatoes, he subtracts only about 1
util from his total utility.
Because his marginal utility per dollar spent is higher for clams than for potatoes,
reallocating his spending toward clams and away from potatoes would increase his
total utility. On the other hand, if his marginal utility per dollar spent on potatoes is
higher, he can increase his utility by spending less on clams and more on potatoes. So
if Sammy has in fact chosen his optimal consumption bundle, his marginal utility per
dollar spent on clams and potatoes must be equal.
This is a general principle, known as the optimal consumption rule: when a consumer maximizes utility in the face of a budget constraint, the marginal utility per dollar
spent on each good or service in the consumption bundle is the same. That is, for any
two goods C and P, the optimal consumption rule says that at the optimal consumption bundle
(20-3)

Maximizing Utility
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The optimal consumption rule says
that in order to maximize utility, a consumer must equate the marginal utility
per dollar spent on each good and
service in the consumption bundle.

MUC MUP
=
PC
PP

It’s easiest to understand this rule using examples in which the consumption bundle
contains only two goods, but it applies no matter how many goods or services a consumer buys: the marginal utilities per dollar spent for each and every good or service
in the optimal consumption bundle are equal.
The main reason for studying consumer behavior is to look behind the market demand curve. We learned in Section 3 how the substitution effect leads consumers to
buy less of a good when its price increases. We used the substitution effect to explain,
in general, why the individual demand curve obeys the law of demand. Marginal analysis adds clarity to the utility-maximizing behavior of individuals and explains more
precisely how an increase in price leads to less marginal utility per dollar and therefore a decrease in the quantity demanded.

ECONOMICS
E
CO

IN ACTION

It might seem odd to pay more to get less. But snack food companies
have discovered that consumers are indeed willing to pay more for
smaller portions, and exploiting this trend is a recipe for success.
Over the last few years, sales of 100-calorie packs of crackers,
chips, cookies, and candy have passed the $20 million-a-year mark,
growing much more quickly than the rest of the snack industry. A
company executive explained why small packages are popular—they
help consumers eat less without having to count calories themselves.
“The irony,” said David Adelman, a food industry analyst, “is if you
take Wheat Thins or Goldfish, buy a large-size box, count out the
items and put them in a Ziploc bag, you’d have essentially the same
product.” He estimates that snack packs are about 20% more profitable for snack makers than larger packages.
It’s clear that in this case consumers are making a calculation: the extra
utility gained from not having to worry about whether they’ve eaten too much
is worth the extra cost. As one shopper said, “They’re pretty expensive, but they’re
worth it. It’s individually packaged for the amount I need, so I don’t go overboard.”
So it’s clear that consumers aren’t being irrational here. Rather, they’re being entirely
rational: in addition to their snack, they’re buying a little hand-to -mouth restraint.
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Solutions appear at the back of the book.

Check
C
hec
h
ec Your Understanding
ec
1.

Explain why a rational consumer who has diminishing
marginal utility for a good would not consume an
additional unit when it generates negative marginal
utility, even when that unit is free.

2.

In the following two examples, fi nd all the consumption
bundles that lie on the consumer’s budget line.
Illustrate these consumption possibilities in a diagram,
and draw the budget line through them.
a.

b.

3.

The consumption bundle consists of movie tickets
and buckets of popcorn. The price of each ticket
is $10.00, the price of each bucket of popcorn is
$5.00, and the consumer’s income is $20.00. In your
diagram, put movie tickets on the vertical axis and
buckets of popcorn on the horizontal axis.

The consumption bundle consists of underwear
and socks. The price of each pair of underwear is
$4.00, the price of each pair of socks is $2.00, and
the consumer’s income is $12.00. In your diagram,
put pairs of socks on the vertical axis and pairs of
underwear on the horizontal axis.

In Table 20-3 you can see that the marginal utility
per dollar spent on clams and the marginal utility
per dollar spent on potatoes are equal when Sammy
increases his consumption of clams from 3 pounds
to 4 pounds and his consumption of potatoes from 9
pounds to 10 pounds. Explain why this is not Sammy’s
optimal consumption bundle. Illustrate your answer
using a budget line like the one in Figure 20-3.

Multiple-Choice
Mu
M
ulti
u
ltii
llt
Questions
1.

2.

3.

Generally, each successive unit of a good consumed will
cause marginal utility to
a.

increase at an increasing rate.

b.

increase at a decreasing rate.

c.

increase at a constant rate.

d.

decrease.

e.

either increase or decrease.

4.

Assume there are two goods, good X and good Y. Good
X costs $5 and good Y costs $10. If your income is $200,
which of the following combinations of good X and
good Y is on your budget line?

d.

MU is as high as possible for all goods.

e.

the amount spent on each good is equal.

A consumer is spending all of her income and receiving
100 utils from the last unit of good A and 80 utils from
the last unit of good B. If the price of good A is $2 and
the price of good B is $1, to maximize total utility the
consumer should buy
a.

more of good A.

b.

more of good B.

c.

less of good B.

d.

more of both goods.

e.

less of both goods.

a.

0 units of good X and 18 units of good Y

b.

0 units of good X and 20 units of good Y

c.

20 units of good X and 0 units of good Y

The optimal consumption bundle is always represented
by a point

d.

10 units of good X and 12 units of good Y

a.

inside the consumer’s budget line.

e.

all of the above

b.

outside the consumer’s budget line.

c.

at the highest point on the consumer’s budget line.

d.

on the consumer’s budget line.

e.

at the horizontal intercept of the consumer’s budget
line.

The optimal consumption rule states that total utility is
maximized when all income is spent and
a.

MU/P is equal for all goods.

b.

MU is equal for all goods.

c.

P/MU is equal for all goods.
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Critical-Thinking
C
rit
rit
itic
iiti
tic
ic
Questions
Assume you have an income of $100. The price of good X
is $5, and the price of good Y is $20.
1.

Draw a correctly labeled budget line with “Quantity of
good X” on the horizontal axis and “Quantity of good
Y” on the vertical axis. Be sure to correctly label the
horizontal and vertical intercepts.

2.

With your current consumption bundle, you receive 100
utils from consuming your last unit of good X and 400
utils from consuming your last unit of good Y. Are you
maximizing your total utility? Explain.

3.

What will happen to the total and marginal utility
you receive from consuming good X if you decide to
consume another unit of good X? Explain.

PITFALLS
THE RIGHT MARGINAL COMPARISON

? Marginal analysis solves “how much” decisions by
weig
weighing
costs and beneﬁts at the margin: the benefit of
doing a little bit more versus the costt of doing a little bit
more. But, as we saw in the previous module, the form of
the marginal analysis can differ, depending upon whether
you are making a production decision or a consumption
decision. How do these two forms of marginal analysis
differ?

>

THE FORM OF MARGINAL ANALYSIS DIFFERS DEPENDING

UPON WHETHER YOU ARE MAKING A PRODUCTION DECISION
THAT MAXIMIZES PROFITS OR A CONSUMPTION DECISION
THAT MAXIMIZES UTILITY.

In Module 18, Alex’s decision
was a production decision because the problem he faced
was maximizing the proﬁt from years of schooling. The
optimal quantity of years that maximized his proﬁt was
found using marginal analysis: at the optimal quantity, the
marginal beneﬁt of another year of schooling was equal
to its marginal cost. Alex did not face a budget constraint
because he could always borrow to ﬁnance another year
of school.
But if you were to extend the way we solved Alex’s
production problem to the consumption problem Sammy
faced in Module 20, without any change in form, you might
be tempted to say that Sammy’s optimal consumption
bundle is the one at which the marginal utility of clams is
equal to the marginal utility of potatoes, or that the marginal
utility of clams was equal to the price of clams. But both
of those statements would be wrong because they don’t
properly account for the budget constraint and the fact that
consuming more of one good requires consuming less of
another. In a consumption decision, your objective is to
maximize the utility that your limited budget can deliver.
And the right way to ﬁnd the optimal consumption bundle is
to set the marginal utility per dollarr equal for each good in
the consumption bundle. When this condition is satisﬁed,
the “bang per buck” is the same across all the goods and
services you consume. Only then is there no way to rearrange your consumption and get more utility from your
budget.
To learn more, reread “Spending the Marginal Dollar,” on pages 216–219,
including Figure 20-4.
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Citi Puts Card Holders “inControl”
In late 2010, Citi, a global fi nancial services company with 200 million customers in
160 countries, became the fi rst American company to introduce MasterCards with a
special set of features known as inControl. Previously introduced in the United
Kingdom by Barclays Bank, inControl cards contain budgeting and
alert features that help credit card holders stay within their spending limits and prevent credit card fraud. With inControl, card
holders can do the following:
• Set up and manage spending limits
• Set up budgets for particular types of spending
• Manage where, when, how, and for what types of purchases their credit cards can be used
• Receive alerts, via text or e-mail, to safeguard against
overspending and fraud

The Photo Works

Users can customize their cards, choosing to receive alerts
only when they are exceeding their limits or to have a card declined when a limit is breached. So, for example, if you choose
the latter and have set a monthly limit on restaurant meals,
your card will be rejected for restaurant bills above your pre-set cap. Card holders
can also arrange to have their credit cards shut off once a limit is reached that corresponds to monthly disposable income.
inControl is not the fi rst product that alerts card holders when they have exceeded
their limit. Mint.com offers such a service, but you have to log into your bank’s website to retrieve updates, and those sites are updated only every 24 hours. In contrast,
alerts from inControl happen in real time. Until inControl was introduced, no other
product allowed you to completely cut off certain types of spending. “The personalization of consumer products has reached far deeper than it ever has before,” says Ed
McLaughlin, chief payments officer of MasterCard.
But what about the obvious question of whether credit card companies are hurting or helping themselves by introducing this product? After all, if consumers get
serious about budgeting and place caps on their credit card spending, won’t that reduce the interest that credit card companies profit from? In answer to this question,
McLaughlin replied, “I think anyone knows that having a superior offering wins out
in the long run.”
The service, though, is not ironclad—having hit the self-imposed limit, a customer
can turn the card back on with a phone call or text message. The thinking goes, however, that having your card rejected will make a significant enough impression to put
a damper on your urge to splurge.
In the end, how well inControl does, and whether something like it is adopted by
competitors like VISA, depends on whether customers actually use the service and
how much customers’ newfound discipline hurts credit card companies’ bottom lines.

Questions for Thought
1. What aspects of decision making does the inControl card address? Be specific.
2. Consider credit scores, the scores assigned to individuals by credit-rating agencies,
based on whether you pay your bills on time, how many credit cards you have (too
many is a bad sign), whether you have ever declared bankruptcy, and so on. Now
consider people who choose inControl cards and those who don’t. Which group do you
think has better credit scores before they adopt the inControl cards? After adopting the
inControl cards? Explain.
3. What do you think explains Ed McLaughlin’s optimism that his company will profit from
the introduction of inControl?
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Summary
Making Decisions
1.

All economic decisions involve the allocation of scarce
resources. Some decisions are “either–or” decisions, in
which the question is whether or not to do something.
Other decisions are “how much” decisions, in which
the question is how much of a resource to put into a
given activity.

2.

The cost of using a resource for a particular activity
is the opportunity cost of that resource. Some opportunity costs are explicit costs; they involve a direct
outlay of money. Other opportunity costs, however, are
implicit costs; they involve no outlay of money but are
measured by the dollar value of the benefits that are forgone. Both explicit and implicit costs should be taken
into account in making decisions. Many decisions involve the use of capital and time, for both individuals
and fi rms. So they should base decisions on economic
profit, which takes into account implicit costs such as
the opportunity cost of time and the implicit cost of
capital. Making decisions based on accounting profit
can be misleading. It is often considerably larger than
the economic profit because it includes only explicit
costs and not implicit costs.

3.

According to the principle of “either–or” decision
making, when faced with an “either–or” choice between
two activities, one should choose the activity with the
positive economic profit.

4.

A “how much” decision is made using marginal analysis, which involves comparing the benefit to the cost
of doing an additional unit of an activity. The marginal cost of producing a good or service is the additional cost incurred by producing one more unit of
that good or service. The marginal benefit of producing a good or service is the additional benefit earned
by producing one more unit. The marginal cost curve
is the graphical illustration of marginal cost, and the
marginal benefit curve is the graphical illustration of
marginal benefit.

5.

In the case of constant marginal cost, each additional
unit costs the same amount to produce as the previous unit. However, marginal cost and marginal benefit typically depend on how much of the activity has
already been done. With increasing marginal cost,
each unit costs more to produce than the previous unit
and is represented by an upward-sloping marginal
cost curve. With decreasing marginal cost, each unit
costs less to produce than the previous unit, leading to
a downward-sloping marginal cost curve. In the case
of decreasing marginal benefit, each additional unit
produces a smaller benefit than the unit before.

KrugEcon3eMods_Mod20_B.indd 223

6.

The optimal quantity is the quantity that generates the
highest possible total profit. According to the profitmaximizing principle of marginal analysis, the optimal quantity is the highest quantity at which marginal
benefit is greater than or equal to marginal cost. It is
the quantity at which the marginal cost curve and the
marginal benefit curve intersect.

7.

A cost that has already been incurred and that is nonrecoverable is a sunk cost. Sunk costs should be ignored in decisions about future actions because they
have no effect on future benefits and costs.

Behavioral Economics
8.

With rational behavior, individuals will choose the
available option that leads to the outcome they most
prefer. Bounded rationality occurs because the effort
needed to fi nd the best economic payoff is costly. Risk
aversion causes individuals to sacrifice some economic payoff in order to avoid a potential loss. People
might also prefer outcomes with worse economic payoffs because they are concerned about fairness.

9.

An irrational choice leaves someone worse off than if
they had chosen another available option. It takes the
form of misperceptions of opportunity cost; overconfidence; unrealistic expectations about future behavior;
mental accounting, in which dollars are valued unequally; loss aversion, an oversensitivity to loss; and
status quo bias, avoiding a decision by sticking with
the status quo.

Maximizing Utility
10.

Consumers maximize a measure of satisfaction called
utility. We measure utility in hypothetical units called
utils.

11.

A good’s or service’s marginal utility is the additional
utility generated by consuming one more unit of the
good or service. We usually assume that the principle
of diminishing marginal utility holds: consumption
of another unit of a good or service yields less additional utility than the previous unit. As a result, the
marginal utility curve slopes downward.

12.

A budget constraint limits a consumer’s spending to
no more than his or her income. It defi nes the consumer’s consumption possibilities, the set of all affordable consumption bundles. A consumer who spends
all of his or her income will choose a consumption
bundle on the budget line. An individual chooses the
consumption bundle that maximizes total utility, the
optimal consumption bundle.
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We use marginal analysis to fi nd the optimal consumption bundle by analyzing how to allocate the marginal
dollar. According to the optimal consumption rule,
with the optimal consumption bundle, the marginal

utility per dollar spent on each good and service—
the marginal utility of a good divided by its price—
is the same.
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Problems
1. Hiro owns and operates a small business that provides

economic consulting services. During the year he spends
$57,000 on travel to clients and other expenses. In addition,
he owns a computer that he uses for business. If he didn’t
use the computer, he could sell it and earn yearly interest of $100 on the money created through this sale. Hiro’s
total revenue for the year is $100,000. Instead of working
as a consultant for the year, he could teach economics at a
small local college and make a salary of $50,000.
a. What is Hiro’s accounting profit?
b. What is Hiro’s economic profit?
c. Should Hiro continue working as a consultant, or

should he teach economics instead?
2. Jackie owns and operates a web-design business. To keep

up with new technology, she spends $5,000 per year upgrading her computer equipment. She runs the business
out of a room in her home. If she didn’t use the room as
her business office, she could rent it out for $2,000 per
year. Jackie knows that if she didn’t run her own business,
she could return to her previous job at a large software
company that would pay her a salary of $60,000 per year.
Jackie has no other expenses.
a. How much total revenue does Jackie need to make in

order to break even in the eyes of her accountant? That
is, how much total revenue would give Jackie an accounting profit of just zero?
b. How much total revenue does Jackie need to make in

order for her to want to remain self-employed? That is,
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how much total revenue would give Jackie an economic
profit of just zero?
3. You own and operate a bike store. Each year, you receive

revenue of $200,000 from your bike sales, and it costs you
$100,000 to obtain the bikes. In addition, you pay $20,000
for electricity, taxes, and other expenses per year. Instead
of running the bike store, you could become an accountant and receive a yearly salary of $40,000. A large clothing retail chain wants to expand and offers to rent the
store from you for $50,000 per year. How do you explain
to your friends that despite making a profit, it is too costly
for you to continue running your store?
4. Suppose you have just paid a nonrefundable fee of $1,000

for your meal plan for this academic term. This allows
you to eat dinner in the cafeteria every evening.
a. You are offered a part-time job in a restaurant where

you can eat for free each evening. Your parents say that
you should eat dinner in the cafeteria anyway, since
you have already paid for those meals. Are your parents
right? Explain why or why not.
b. You are offered a part-time job in a different restau-

rant where, rather than being able to eat for free, you
receive only a large discount on your meals. Each meal
there will cost you $2; if you eat there each evening this
semester, it will add up to $200. Your roommate says
that you should eat in the restaurant since it costs less
than the $1,000 that you paid for the meal plan. Is your
roommate right? Explain why or why not.

10/21/13 11:47 AM

Section 7 Review

225

5. You have bought a $10 ticket in advance for the college

a. Suppose that each customer pays $15.25 for a one-hour

soccer game, a ticket that cannot be resold. You know that
going to the soccer game will give you a benefit equal to
$20. After you have bought the ticket, you hear that there
will be a professional baseball post-season game at the
same time. Tickets to the baseball game cost $20, and you
know that going to the baseball game will give you a benefit
equal to $35. You tell your friends the following: “If I had
known about the baseball game before buying the ticket to
the soccer game, I would have gone to the baseball game
instead. But now that I already have the ticket to the soccer
game, it’s better for me to just go to the soccer game.” Are
you making the correct decision? Justify your answer by
calculating the benefits and costs of your decision.

workout. Use the profit-maximizing principle of marginal analysis to fi nd the optimal number of customers
that you should admit per hour.
b. You increase the price of a one-hour workout to $16.25.

What is the optimal number of customers per hour that
you should admit now?
8. Georgia and Lauren are economics students who go to

a karate class together. Both have to choose how many
classes to go to per week. Each class costs $20. The accompanying table shows Georgia’s and Lauren’s estimates
of the marginal benefit that each of them gets from each
class per week.

6. Amy, Bill, and Carla all mow lawns for money. Each of

them operates a different lawn mower. The accompanying
table shows the total cost to Amy, Bill, and Carla of mowing lawns.

Quantity of
classes

Amy’s
total cost

Bill’s
total cost

Carla’s
total cost

0

$0

$0

$0

1

20

10

2

3

2

35

20

7

4

3

45

30

17

4

50

40

32

5

52

50

52

6

53

60

82

draw each of their marginal cost curves.
b. Who has increasing marginal cost, who has decreasing

marginal cost, and who has constant marginal cost?
7. You are the manager of a gym, and you have to decide how

many customers to admit each hour. Assume that each
customer stays exactly one hour. Customers are costly to
admit because they infl ict wear and tear on the exercise
equipment. Moreover, each additional customer generates
more wear and tear than the customer before. As a result,
the gym faces increasing marginal cost. The accompanying table shows the marginal costs associated with each
number of customers per hour.
Quantity of
customers per hour

Marginal cost
of customer

0
$14.00
1

Georgia’s
marginal beneﬁt
of each class

$23

$28

19

22

14

15

8

7

0

Quantity of
lawns mowed

a. Calculate Amy’s, Bill’s, and Carla’s marginal costs, and

Lauren’s
marginal beneﬁt
of each class

1
2

a. Use marginal analysis to fi nd Lauren’s optimal number

of karate classes per week. Explain your answer.
b. Use marginal analysis to fi nd Georgia’s optimal number

of karate classes per week. Explain your answer.
9. The Centers for Disease Control and Prevention (CDC)

recommended against vaccinating the whole population
against the smallpox virus because the vaccination has
undesirable, and sometimes fatal, side effects. Suppose
the accompanying table gives the data that are available
about the effects of a smallpox vaccination program.
Percent of
population
vaccinated

Deaths due to
smallpox

Deaths due to
vaccination side
effects
0

0%

200

10

180

4

20

160

10

30

140

18

40

120

33

50

100

50

60

80

74

14.50
a. Calculate the marginal benefit (in terms of lives saved)

2
15.00
3
15.50
4
16.00
5
16.50
6

and the marginal cost (in terms of lives lost) of each
10% increment of smallpox vaccination. Calculate the
net increase in human lives for each 10% increment in
population vaccinated.
b. Using marginal analysis, determine the optimal per-

centage of the population that should be vaccinated.

17.00
7

KrugEcon3eMods_Mod20_B.indd 225

10/21/13 11:47 AM

226

SECTION 7

ECONOMICS AND DECISION MAKING

10. Patty delivers pizza using her own car, and she is paid ac-

cording to the number of pizzas she delivers. The accompanying table shows Patty’s total benefit and total cost
when she works a specific number of hours.
Quantity of
hours worked

Total beneﬁt

Total cost

0

$0

$0

1

30

10

2

55

21

3

75

34

4

90

50

5

100

70

a. Use marginal analysis to determine Patty’s optimal

number of hours worked.
b. Calculate the total profit to Patty from working 0 hours,

leave, will last only two years. It is at a prestigious high
school, and he will be paid $35,000 per year. He thinks
he will probably be able to fi nd another good job in the
area after the two years are up but isn’t sure. The other
job, also at a high school, pays $25,000 per year and
is virtually guaranteed for five years; after those five
years, he will be evaluated for a permanent teaching position at the school. About 75% of the teachers who start
at the school are hired for permanent positions. Rick
takes the five-year position at $25,000 per year.
b. Kimora has planned a trip to Florida during spring

break in March. She has several school projects due
after her return. Rather than do them in February, she
figures she can take her books with her to Florida and
complete her projects there.
c. Sahir overpaid when buying a used car that has turned

out to be a lemon. He could sell it for parts, but instead
he lets it sit in his garage and deteriorate.

1 hour, 2 hours, and so on. Now suppose Patty chooses
to work for 1 hour. Compare her total profit from working for 1 hour with her total profit from working the
optimal number of hours. How much would she lose by
working for only 1 hour?

d. Barry considers himself an excellent investor in stocks.

11. Assume De Beers is the sole producer of diamonds. When

13. You have been hired as a consultant by a company to de-

it wants to sell more diamonds, it must lower its price in
order to induce shoppers to buy more. Furthermore, each
additional diamond that is produced costs more than the
previous one due to the difficulty of mining for diamonds.
De Beers’s total benefit schedule is given in the accompanying table, along with its total cost schedule.

velop the company’s retirement plan, taking into account
different types of predictably irrational behavior commonly displayed by employees. State at least two types of
irrational behavior employees might display with regard
to the retirement plan and the steps you would take to
forestall such behavior.

Quantity of
diamonds

He selects new stocks by fi nding ones with characteristics similar to those of his previous winning stocks. He
chocks up losing trades to ups and downs in the macroeconomy.

14. For each of the following situations, decide whether Al has

Total beneﬁt

Total cost

increasing, constant, or diminishing marginal utility.
a. The more economics classes Al takes, the more he en-

0

$0

$0

1

1,000

50

2

1,900

100

joys the subject. And the more classes he takes, the
easier each one gets, making him enjoy each additional
class even more than the one before.

3

2,700

200

b. Al likes loud music. In fact, according to him, “the

4

3,400

400

5

4,000

800

louder, the better.” Each time he turns the volume up a
notch, he adds 5 utils to his total utility.

6

4,500

1,500

7

4,900

2,500

8

5,200

3,800

c. Al enjoys watching reruns of the old sitcom Friends.

He claims that these episodes are always funny, but he
does admit that the more times he sees an episode, the
less funny it gets.
d. Al loves toasted marshmallows. The more he eats,

a. Draw the marginal cost curve and the marginal benefit

curve and, from your diagram, graphically derive the
optimal quantity of diamonds to produce.
b. Calculate the total profit to De Beers from producing

each quantity of diamonds. Which quantity gives De
Beers the highest total profit?
12. In each of the following examples, explain whether the de-

cision is rational or irrational. Describe the type of behavior exhibited.
a. Rick has just gotten his teaching degree and has two

job offers. One job, replacing a teacher who has gone on
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however, the fuller he gets and the less he enjoys
each additional marshmallow. And there is a point at
which he becomes satiated: beyond that point, more
marshmallows actually make him feel worse rather
than better.
15. Use the concept of marginal utility to explain the follow-

ing: Newspaper vending machines are designed so that
once you have paid for one paper, you could take more
than one paper at a time. But soda vending machines,
once you have paid for one soda, dispense only one soda at
a time.
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Section 7 Review

16. Brenda likes to have bagels and coffee for breakfast. The

accompanying table shows Brenda’s total utility from various consumption bundles of bagels and coffee.

227

The price of a notebook is $5, the price of a CD is $10, and
Bernie has $50 of income to spend.
a. Which consumption bundles of notebooks and CDs can

Bernie consume if he spends all his income? Illustrate
Bernie’s budget line with a diagram, putting notebooks
on the horizontal axis and CDs on the vertical axis.

Consumption bundle
Quantity of
bagels

Quantity of
coffee (cups)

Total utility
(utils)

0

0

0

0

2

28

0

4

40

marginal utility of each CD. Then calculate the marginal utility per dollar spent on notebooks and the marginal utility per dollar spent on CDs.

1

2

48

c. Draw a diagram like Figure 20-4 in which both the

1

3

54

2

0

28

2

2

56

3

1

54

3

2

62

4

0

40

4

2

66

b. Calculate the marginal utility of each notebook and the

marginal utility per dollar spent on notebooks and the
marginal utility per dollar spent on CDs are illustrated.
Using this diagram and the optimal consumption rule,
predict which bundle—from all the bundles on his budget line—Bernie will choose.
18. For each of the following situations, decide whether the

bundle Lakshani is considering is optimal or not. If it is
not optimal, how could Lakshani improve her overall level
of utility? That is, determine which good she should spend
more on and which good she should spend less on.

Suppose Brenda knows she will consume 2 cups of coffee
for sure. However, she can choose to consume different
quantities of bagels: she can choose either 0, 1, 2, 3, or 4
bagels.
a. Calculate Brenda’s marginal utility from bagels as she

goes from consuming 0 bagel to 1 bagel, from 1 bagel
to 2 bagels, from 2 bagels to 3 bagels, and from 3 bagels to 4 bagels.
b. Draw Brenda’s marginal utility curve of bagels. Does

Brenda have increasing, diminishing, or constant marginal utility of bagels?
17. Bernie loves notebooks and Beyoncé CDs. The accompa-

nying table shows the utility Bernie receives from each
product.

Quantity of
notebooks

Utility from
notebooks
(utils)

Quantity of
CDs

Utility from
CDs
(utils)

0

0

0

0

2

70

1

80

4

130

2

150

6

180

3

210

8

220

4

260

10

250

5

300

a. Lakshani has $200 to spend on sneakers and sweat-

ers. Sneakers cost $50 per pair, and sweaters cost $20
each. She is thinking about buying 2 pairs of sneakers
and 5 sweaters. She tells her friend that the additional
utility she would get from the second pair of sneakers is the same as the additional utility she would get
from the fi fth sweater.
b. Lakshani has $5 to spend on pens and pencils. Each

pen costs $0.50 and each pencil costs $0.10. She is
thinking about buying 6 pens and 20 pencils. The last
pen would add five times as much to her total utility as
the last pencil.
c. Lakshani has $50 per season to spend on tickets to foot-

ball games and tickets to soccer games. Each football
ticket costs $10, and each soccer ticket costs $5. She
is thinking about buying 3 football tickets and 2 soccer tickets. Her marginal utility from the third football
ticket is twice as much as her marginal utility from the
second soccer ticket.
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