CHAPTER 3

Consumer Behavior

In 1962, Pillsbury Co. acquired a company in Woodbridge, New Jersey, that
produced a new premium ice cream. The ice cream was marketed under the
name Haagen-Dazs. The inclusion of more cream and eggs made the ice cream
richer and more flavorful than most other brands, and the Scandinavian-
sounding name suggested that it was a quality product worth a higher price..
But before Haagen-Dazs could be extensively marketed, the company had to
resolve an important problem-how high a price should it charge? No matter how
good the ice cream was, its profitability would be affected considerably by the
company's pricing decision. Knowing that consumers would pay more for a
premium ice cream was not enough; at issue was szow much more. Pillsbury
therefore had to conduct a careful analysis of consumer preferences to deter-
mine the demand for ice cream and its dependence on both price and qual-
ity.

In the early 1960s, reports showing the extent to which the poor were un-
derfed and malnourished aroused public concern. In response, Congress
passed the Food Stamp Act of 1964, which directed the federal government to
fund a program in which households with sufficiently low incomes would re-
ceive coupons that could be exchanged for food. But a problem arose in the
design and evaluation of this program. To what extent would food stamps pro-
vide people with more food, as opposed .to simply subsidizing food that they
would have bought anyway? In other words, would the program turn out to
be little more than an income supplement that would be spent largely on non-
food items, instead of a solution to the nutritional problems of the poor? Once
again, an analysis of consumer behavior was needed. In this case, the federal
government had to determine how spending on food, as opposed to other
5uudb, is affected b oy \,hanglng income levels and pl‘lCGS

These two problems-one involving corporate policy and the other public
policy-exemplify the importance of the economic theory of consumer be-
havior and the kinds of issues it can help resolve. In this chapter and the next,
we will see how consumers allocate their incomes and how this determines
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3.1 Consumer Preferences

the demands for various goods and services. This, in turn, will help us un-
derstand how changes in income and prices affect demands for goods and
services and why the demands for some products are more sensitive than oth-
ers to price and income changes.

Consumer behavior is best understood in three steps. The first step is to ex-
amine consumer preferences. Specifically, we need a practical way to describe
how people might prefer one good to another, Second, we must account for
the fact that consumers face budget constraints-they have limited incomes that
restrict the quantities of goods that they can buy. The third step is to put con-
sumer preferences and budget constraints together to determine consumer
choices. In other words, given their preferences and limited incomes, what com-
binations of goods will consumers buy to maximize their satisfaction? We will
£o through each of these steps in turn.

Given the vast number of goods and services that our industrial economy pro-
vides for purchase and given the wide diversity of personal tastes, how can
we describe consumer preferences in a coherent way? A good way (o begin is
to think of preferences in terms of comparisons of market baskets. A market
basket is just a collection of one or more commodities. For example, it might
contain the various food items in a bag of groceries or the combination of food,
clothing, and fuel that a consumer buys each month.

Because people purchase combinations of goods, we can ask whether one
market basket is preferred to another. Table 3.1 shows several market baskets
consisting of various amounts of food and clothing purchased monthly. For
example, market basket A consists of 20 units of food and 30 units of clothing,

Market Basket Units of Food Units of Clothing
A * 20 30
B 10 50
D 40 20
B 30 40
G 10 : 2
H 10 40

NOTE: We will avoid the use of theletters C and F to represent market baskets,
whenever market baskets might be confused with the number of units of food
and clothing.
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basket B consists of 10 units of food and 50 units of clothing, and so on. By
asking consumers to compare these different baskets, we can describe their
preferences for food and clothing,

Some Basic Assumptions

The theory of consumer behavior begins with three basic assumptions re-
garding people's preferences for one market basket versus another. We believe
that these assumptions hold for most people in most situations:

1. The first assumption is that preferences are complete, which means that
consumers can compare and rank all market baskets. In other words, for any
two market baskets A and B, a consumer will prefer A to B, will prefer B to A,
or will be indifferent between the two. (By "indifferent" we mean that a per-
son would be equally happy with either basket.) Note that these preferences
ignore costs. A consumer might prefer steak to hamburger but would buy
hamburger because it is cheaper.

2. The second important assumption.is that preferences are transitive. Tran-
sitivity means that if a consumer prefers market basket A to market basket B,
and prefers B to C, then the consumer also prefers A to C. For example, if a
Rolls Royce is preferred to a Cadillac and a Cadillac is preferred to a Chevro-
let, then a Rolls Royce is also preferred to a Chevrolet. This transitivity assump-
tion ensures that the consumer's preferences are consistent, and hence rational,

3. The third assumption is that all goods are "good" (i.e., desirable), so that
leaving costs aside, consumers always prefer more of any good to less. This as-
sumption is made for pedagogic reasons; it simplifies the graphical analysis.
Of course, some goods, such as air pollution, may be undesirable, and con-
sumers will avoid them whenever possible. We ignore these undesirable goods
in the context of our current discussion of consumer choice because most con-
sumers would not choose to purchase them. We will, however, discuss them
later in the book.

These three assumptions form the basis of consumer theory. They don't ex-
plain consumers' preferences, but they do impose a degree of rationality and
reasonableness on them. Building on these assumptions, we will now explore
consumer behavior.

Indifference Curves

We can show a consumer's preferences graphically with the use of indifference
curves. An indifference curve represents all combinations of market baskets that pro-
vide the same level of satisfaction 1o a person. That person is therefore indifferent
among the market baskets represented by the points on the curve.,
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Given the three assumptions about preferences discussed above, we know
that a consumer can always indicate a preference for one market basket over
another or indifference between the two. This information can then be used
to rank all possible consumption choices. To see this in graphic form, we as-
sume there are only two goods, food F and clothing C, available for con-
sumption. In this case, market baskets describe combinations of food and cloth-
ing that a person might wish to consume. Table 3.1 provides some examples
of market baskets containing various amounts of food and clothing.

Figure 3.1 shows the same market baskets that are in Table 3.1. The hori-

aantal avig moagurng tha 1mhar Af nnnite Af fand rrohagnd Arach wanls nd
Zontar axis mceasurcS tnCe numocr o1 units o1 100G yul\/uao\/u vavlil yyuuhn, ana

the vertical axis measures the number of units of clothing. Market basket A,
with 20 units of food and 30 units of clothing, is preferred to market basket G
because A contains more food and more clothing (recall our third assumption
that more is better than less). Similarly, market basket E, which contains still
more food and more clothing, is preferred to A. In fact, we can easily compare
all market baskets in the shaded areas (such as £ and G) to A because they

Clothing
{units per week)
50 - e B
40 - o H L
- A i
30 ®
20 |- °G *D
10 -
1 1 ] 1 Food
10 20 30 40 {(units per week)

FIGURE 3.1 Describing Individual Preferences. Because more of each good is pre-
ferred to less, we can compare market baskets in the shaded areas. Market basket A is
clearly preferred to market basket G, while £ is clearly preferred to A. However, A can-
not be compared with B, D, or H without additional information.
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contain either more or less of both food and clothing. However, comparisons
of market basket A with market baskets B, D, and H are not possible without
more information about the consumer's ranking because B contains more
clothing but less food, and D contains more food but less clothing than A.
This additional information is provided in Figure 3.2, which shows an in-
difference curve, labeled U1, that passes through points A, B, and D. This curve
indicates that the consumer is indifferent among these three market baskets.
It tells us that the consumer feels neither better nor worse off in giving up 10
units of food to obtain 20 additional units of clothing in moving from market

basket A (0 B. Likewise, the consumer 1S indifferent between points A and D
(i e., will give up 10 units of clothing to obtain 20 units of food). On the other
uauu, LllU CONSumer PlUlUlb[‘l LU H Wlllbll MUD UUlUW Ul

The indifference curve in Figure 3.2 slopes downward from left to right. To
understand why this must be the case, suppose instead that the indifference

curve sloped upward from A to E. This would violate the assumption that
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FIGURE'3.2 - An Indifference Curve. A person s indifference curve U, shows all mar-
ket baskets that generate the same level of satisfaction as does market basket A.The per-
son prefers market basket E, which lies above lll, to A, but prefers A to H or G, which
lie below U,. »
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more of any commodity is preferred to less. Since market basket £ has more
of both food and clothing than market basket A, it must be preferred to A and
therefore cannot be on the same indifference curve as A. In fact, any market
basket lying above and to the right of indifference curve Ui in Figure 3.2 is
preferred to any market basket on Un.

To describe a person's preferences for all combinations of food and cloth-
ing, we can graph a set of indifference curves. This is called an indifference map.
Each indifference curve in the map shows the market baskets among which
the person is indifferent. Figure 3.3 shows three indifference curves that form
part of an indifference map. Indifference curve Us generates the highest level
of satisfaction, followed by indifference curves Uz and Un.

Indifference curves cannot intersect. To see why, we will assume the con-
trary and see how it violates the assumptions about consumer behavior. Fig-
ure 34 shows two indifference curves, U1 and U2 that intersect at A. Since A
and B are both on indifference curve Ui, the consumer must be indifferent be-
tween the two market baskets. Both A and D lic on indifference curve U2 so
the consumer must be indifferent between both these market baskets. As a re-
sult, the consumer must also be indifferent between B and D. But this can't
be true because market basket B must be preferred (o D since il contains more
of both food and clothing than D. Hence indifference curves that intersect
would contradict our assumption that more is preferred to less.

Of course, there are an infinite number of nonintersecting indifference
curves, one for every possible level of satisfaction. In fact, every possible mar-

Clothing
(units per
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v\
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0.0 e
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FIGURE 3.3 An Indifference Map. An indifference map is a set of indifference curves
that describes a person’s preferences. Any market basket on indifference curve U;, such
as market basket A, is preferred to any market basket on curve U, (e.g., basket B), which
in turn is preferred to any market basket on Uj, such as D.
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FIGURE 3.4 Indifference Curves Cannot Cross. If indifference curves U and U, in-
tersected, one of the assumptions of consumer theory would be violated. According to
this diagram, the consumer should be indifferent among market baskets 4, B, and D.
Yet B is preferred to D because B has more of both goods.

ket basket (corresponding to a point on the graph) has an indifference curve
passing through it.

Ordinal Versus Cardinal Rankings

For simplicity, we have shown only three indifference curves in Figure 3.3.
The three curves provide an ordinal ranking of market baskets. An ordinal
ranking places market baskets in the order of most preferred to least preferred, but
it does not indicate by how much one market basket is preferred to another.
For example, we know that consumption of any basket on U3, such as A, is
preferred to consumption of any basket on U2 such as B. However, the
amount by which A is preferred to B (and B to D) is not revealed by the in-
difference map.

By contrast, when economists first studied utility, they hoped that individ-
uals' preferences could be easily quantified or measured in terms of basic units
and could therefore provide a cardinal ranking of alternatives. Today, however,
we know that the particular unit of measurement of utility is unimportant.
For example, although we cannot say that consumers on U2 are twice as happy
as they mightbe on Ui, an ordinal ranking is sufficient to help us explain how
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most individual decisions are made. In the few instances where it is not, we
will discuss an alternative approach to describing preferences.

The Marginal Rate of Substitution

People face trade-offs when choosing among two or more goods, and indif-
ference curves can help to clarify those trade-offs. The indifference curve in
Figure 3.5 illustrates this. Starting at market basket A and moving to market
basket B, we see that the consumer is willing to give up six units of clothing
to obtain one extra unit of food. However, moving from B to D, he is willing
to give up only four units of ¢lothing to obtain an additional unit of food, and
in moving from D to E, he will give up two units of clothing for one unit of
food. The more clothing and the less food a person consumes, the more cloth-
ing he will give up to obtain more food. Similarly, the more food that a per-
son possesses, the less clothing he will give up for more food.

16 -

Clothing
(units per
week) 14

12 -

10

1 2 3 4 5 Food
(units per week)

FIGURE 3.5 The Margipal Rate of Substitution. The slope of an indifference curve
measures the consumer’s marginal rate of substitution between two goods. In the fig-

T TR SR | ;-.-.l-.-. ~f erhetihiibinn hetuween clothing (C] a_Ild fOO(i\(F‘. "'AC/AF, faﬂS
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from 6 to 4 to 2 to 1. When the marginal rate of substitution diminishes along an indif-
ference curve, the indifference curve is convex.
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To quantify the amount of one good a consumer will give up to obtain more
of another good, we use a measure called the marginal rate of substitution (MRS).
The MRS of food F for clothing C is the maximum amount of clothing that a
person is willing to give up to obtain one additional unit of food. If the MRS
is 3, the consumer will give up 3 units of clothing: to obtain an additional unit
offood,whileiftheMRSis %, only ¥ aunitofclothingwillbegivenup.

To be consistent throughout the book, we will describe the MRS in terms of
the amount of the good drawn on the vertical axis that must be given up to
obtain one extra unit of the good drawn on the horizontal axis. Thus, in Fig-
ure 3.5 we refer to the amount of clothing given up to obtain an additional
unit of food. If we denote the change in clothing by AC and the change in
food by AF, the MRS can be written as —AC/AF. The negative sign. is included
to make the marginal rate of substitution a positive number (AC is always neg-
ative). As a result, the marginal rate of substitution at any point is equal in ab-
solute value to the slope of the indifference curve at that point,

At this point it is useful to add an additional assumption regarding con-
sumer preferences to the three we discussed earlier in the chapter:

4. The fourth assumption is that indifference curves are convex, that is,
bowed inward. The term convex means that the slope of the indifference curve
increases (i.c., becomes less negative) as we move down along the curve. In
other words, an indifference curve is convex if the MRS diminishes along the
curve. The indifference curve in Figure 3.5 is convex. Starting with market bas-
ket A in Figure 35 and moving to market basket B, we note that the MRS of
food F for clothing C is —AC/AF = —(—6)/1 = 6. However, when starting at
market basket B and moving from B to D, the MRS falls to 4. Starting at mar-
ket basket D and moving to E, the MRS is 2, and starting at £ and moving to
G, the MRS is 1. As food consumption 1ncreases the slope of the indifference
curve falls in magnitude, so the MRS also falls.'

Is it reasonable to assume that indifference curves are convex? Yes. As more
and more of one good is consumed, we would expect that a consumer would
prefer to give up fewer and fewer units of a second good to get additional
units of the first one. As we move down along the indifference curve in Fig-
ure 3.5 and consumption of food increases, the consumer's desire for still more
food should diminish. Thus, he should be willing to give up less and less cloth-
ing to obtain additional food.

Another way of describing this is to say that consumers generally prefer a
balanced market basket to market baskets that contain all of one good and
none of the other. Note from Figure 3.5 that a relatively balanced market bas-
ket containing 3 units of food and 6 units of clothing (basket D) generates as

1 . tha MR Q inaranang o tha amaant of tha cond meacarad on tha b

‘V‘VTILh NONCoONnvex p. PLULUIUllbUD, LIS IVIRD lll\d CAasScs das 1 amouiit o1 e EUUU measured o1 uic nori-
zontal axis increases along any indifference curve. This unlikely possibility mightarise if one or both
goods are addictive. For example,the willingness to substitute an addictive drug for other goods
might increase as the use of the addictive drug increased.
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much satisfaction as another market basket that contains only 1 unit of food,
but 16 units of clothing (basket A). It follows that a balanced market basket
containing (for example) 6 units of food and 8 units of clothing would gener-
ate a higher level of satisfaction.

Perfect Substitutes and Perfect Complements

The shapes of indifference curves can imply different degrees of willingness
to substitute one good for another. To see this, look at the two polar cases il-
lustrated in Figure 3. 6. Figure 3.6a shows Philip's preferences for apple juice

and orance mice Thece two onode are nerfect euihetitutee for Philin eimmee he
ang orange juice. 1ncesC two goCeas arc periecl suostitules 1or ©hup, Smee ne

is entirely indifferent between having a glass of one or the other. In this case,
the marginal rate of substitution of apple juice for orange juice is 1; Philip is
always willing to trade a glass of one for a glass of the other. In general, we
say that two goods are perfect substitutes when the marginal rate of substitu-
tion of one good for the other is a constant; that is, the indifference curves
that describe the trade-off between the consumption of the goods are straight
lines.

Figure 3.6b illustrates Jane's preferences for left shoes and right shoes. For
Jane, the two goods are perfect complements, since a left shoe will not increase
her satisfaction unless she can obtain the matching right shoe. In this case, the

(a) Perfect Substitutes (b) Perfect Complements
Apple Left l l
Juice Shoes 4 i
(glasses)
8 3 I

[2%]
N

oy
oy

1 2 3 4
Orange Juice (glasses) Right Shoes

FIGURE 3.6aand b Perfect Substitutes and Perfect Complements. [n (a) Philip views

orange juice and apple juice as perfect substitutes; he is always indifferent between a
glass of one and a glass of the other. In (b), Jane views left shoes and right shoes as per-

fect complements An additional left shoe gives her no extra sahsfachon unless she also

obiains the matcmng l'lgl'lt shoe.
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marginal rate of substitution of left shoes for right shoes is zero whenever
there are more right shoes than left shoes, since Jane would not give up any
left shoes to get additional right shoes. Correspondingly, the marginal rate of
substitution is infinite whenever there are more left shoes than right, since
Jane will give up all but one of the excess left shoes she has in order to obtain
an additional right shoe. Two goods are perfect complements when the indiffer-
ence curves for the goods are shaped as right angles.

If you were an automobile company executive, how would you decide when
to introduce new models and how much money to invest in restyling? You
would probably know that two of the most important attributes of a car are
its styling (e.g., design and interior features) and its performance (e.g.. gas
mileage and handling). Both styling and performance are desirable attributes;
the better the styling and the better the performance, the greater will be the
demand for a car. However, it costs money (o restyle a car and to improve its
performance. How much of each attribute should you include in the car?
The answer depends in part on the costs of production, but it also depends
on consumer preferences for automobiie attributes. Two characterizations of
consumer preferences are shown in Figure 3.7. People with preferences shown

1 Fionre R 72 nrefer nerformance to cvlino_thev are willine to oive nn anite
111 1 1&“1\/ oo F €L ylvlvl Pvllvllllull\/\/ v L)L]llll& ul\lj alvw VVllLlll& v 51 A4 bltl \1\41&\/

a bit of styling to get better performance. Compare these preferences to those
of a different segment of the population shown in Figure 3.7b. These people
prefer styling to performance, and will put up with poor gas mileage or han-
dling to get a more stylish car.

Knowing which preference group is most prevalent in the population can
help automobile company executives make strategic production decisions.
One way to determine this is by conducting surveys in which individuals are
asked about their preferences for a number of automobiles with differing com-
binations of styling and performance. Another way is to statistically analyze
past consumer purchases of cars that varied in styhng and performance By
relating the prices paid for different cars to the levels of the cars' attributes,
one can determine the relative value attached to each attribute by various
groups of consumers.” Either approach can help determine whether the largest
group of consumers values performance more highly (as in Figure 3.7a) or
styling more highly (as in Figure 3.7b), and to what extent people in each group
are willing to trade off one attribute for the other.

A recent study of automobile demand in the United States shows that over
the past two decades most consumers have preferred styling over perfor-
mance.’ The study divided all cars sold in the United States from 1977 through
1991 into nine market classes, ranging from subcompact to luxury sport. Within

® For an example, see Vladimir Bajic, "Automobiles and Implicit Markets: An Estimate of a Structural
Demand Model for Automobile Characteristics,” Applied Economics 25 (1993): 541-551.

* See Edward L. Millner and George E. Hoffer, "A Reexamination of the Impact of Automotive Styling
on Demand," Applied Economics 25 (1993); 101-110.
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Styling

NS

\

Performance Performance

(@) ®)

FIGURE 3.7a and b Preferences for Automobile Attributes. Preferences for automo-
bile attributes can be described by indifference curves. Each curve shows the combina-
tions of performance and styling that give the same satisfaction. Consumers in (a) are

willing to give up a considerable amount of styling for additional performance. The op-
posite is true for consumers in (b).

each class, the degree of styling change was indexed from 1 (no visible exte-
riorchange,asinthe 1991 HondaAccord)to5 (acompletesheetmetal change,
as in the 1989 Buick Century) to 9 (a complete new body, a change in size, and
a..conversion of rear-wheel to front-wheel drive, as in the 1980'Chevrolet Ci-
tation). The study found that automobile companies that emphasized style
changes grew more rapidly than companies that emphasized performance. In
particular, those cars undergoing major style changes enjoyed a significantly-
higher growth in sales than cars not undergoing such changes. (The major ef-
fect occurred immediately after the style change, but smaller effects were felt
in subsequent years.)

The importance of styling helps explain the growing share of Japanese im-
ports in the United States-U.S. domestic sales grew at 1.3, percent per year,
while sales of imports grew at 6.4 percent per year. On average, 15 percent of
all domestic U.S. cars underwent a major style change each year, as compared
to 234 percent of all imports. Clearly, styling changes (along with improve-
mentsin performance and reliability) spurred the growth of imported, cars.
This has implications for the European Common Market; if Europeans respond
to style changes as Americans have, Japanese penetration into European mar-
kets should increase over the next decade.
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An indifference map describes a person's preferences for various combinations
of goods and services. But preferences do not explain all of consumer behav-
ior. Individual choices are also affected by budget constraints, which limit peo-
ple's ability to consume in light of the prices they must pay for various goods
and services.

The Budget Line

To see how a budget constraint limits a consumer's choices, let's consider a
situation in which a woman has a fixed amount of income, I, that can be spent
on food and clothing. Let F be the amount of food purchased, and C the
amount of clothing. We will denote the prices of the two goods Pr and Pc.
Then PrF (i.e., price of food times the quantity) is the amount of money spent
on food, and P.C is the amount of money spenton clothing.

The budget line indicates all combinations of F and C for which total money
spent is equal to income. Since there are only two goods, the woman will
spend her entire income on food and clothing. As a result,the combinations
of food and clothing that she can buy will all lie on this line:

PrF+PcC=I (3.1)

For example, suppose the consumer has a weekly income of $80, the price
of food is $1 per unit, and the price of clothing is $2 per unit. Table 3.2 shows
various combinations of food and clothing that she can purchase each week
with her $80. If all her budget were allocated to clothing, the most that she
could buy would be 40 units (at a price of $2 per unit), as represented by mar-
ket basket A. If she spent ail her budget on food, she couid buy 80 units (at $1
per unit), as given by market basket G. Market baskets B, D, and E show three
additional ways in which $80 could be spent on food and clothing.

Figure 3.8 shows the budget line associated with the market baskets given

farket Baskets and the Budget Line

Market Basket Food (F) Clothing (C) Total Spending
A 0 40 $80
B 20 30 $80
D 40 20 £80
E 60 10 $80
G 80 0 $80
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Clothing
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FIGURE 3.8 A Budget Line. The consumer's budget line describes the combinations
of goods that can be purchased given the consumer's income and the prices of the goods.
Line AG shows the budget associated with an income of $80, a price of food of Pr = $1

per unit, and a price of clothing of Pc = $2 per unit. The slope of the budget line is
-P#/Pc.

in Table 3.2. Because giving up a unit of clothing saves $2 and buying a unit
of food costs $1, the amount of clothing given up for food along the budget
line must be the same everywhere. As a result, the budget line is a straight
line from point A to point G. In this particular case, the budget line is given
by the equation F + 2C = $80.

The intercept of the budget line is represented by market basket A. As she
moves along the line from market basket A to market basket G, the consumer
spends less on clothing and more on food. It is easy to see that the extra cloth-
ing that must be given up to consume an additional unit of food is given by
the ratio of the price of food to the price of clothing ($1/$2 = %). Since cloth-
ing costs $2 per unit, while food is only $1 per unit, a unit of clothing must
be given up to get 1 unit of food. In Figure 3.8 the slope of the line,

measures the relative cost of food and clothing.

Using equation (3.1), we can see how much of C must be given up to con-
sume more of F by dividing both sides of the equation by Pc and then solv-
g ior :

C = (I/Pc) - (P+/Pc)F (32)

Equation (3.2) is the equation for a straight line; it has a vertical intercept of
I/Pc and a slope of -(P+/Pc).
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The Effects

The slope of the budget line, -(P#/P-), is the negative of the ratio of the
prices of the two goods. The magnitude of the slope tells us the rate at which
the two goods can be substituted for each other without changing the total
amount of money spent. The vertical intercept (I/P¢) represents the maximum
amount of C that can be purchased with income /. Finally,the horizontal in-
tercept (I/Py) tells us how many units of F could be purchased if all income
were spent on F.

of Changes in Income and Prices

We have seen that the budget line depends on income and on the prices of
the goods Pr and Pc. Prices and income often change, however. Let's see how
such changes affect the budget line.

Income Changes Whathappens to the budgetline whenincome changes? From
the equation for the straight line, we can see that a change in income alters
the vertical intercept of the budget line but does not change the slope (be-
cause the price of neither good changed). Figure 3.9 shows that if income is

Clothing
(units per week)

80\

40

Ly
I = $160)
P

20

40 80 120 160  Food
(units per week)

FIGURE 3.9 Effects of a Change in Income on the Budget Line, A change in income
(with prices unchanged) causes the budget line to shift parallel to the original line (La).
When the income of $80 (on 1) is increased to $160, the budget line shifts outward to
Lo. If the income falls to $40, the line shifts inward to L.
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doubled (from $80 to $160), the budget line shifts outward (from budget line
L: to budget line L2). Note, however, that L> remains parallel to Li. If she de-
sires, the consumer could now double her purchases of both food and cloth-
ing. Likewise, if her income is cut in half (from $80 to $40), the budget line
shifts inward, from L1 to Ls.

Price Changes What happens (0 the budget line if the price of one good
changes, but the price of the other good does not? We can use the equation
C = (I/Pc) - (P+/Pc)F to describe the effects of a change in the price of food on
the budget line. Suppose the price of food falls by half, from $1 to $0.50. Then
the vertical intercept of the budget line remains unchanged, but the slope
changes from -P+/Pc= -1/$2 = -J4to -$0.50/$2 = - %. In Figure 3.10 we ob-
tain the new budget line L> by rotating the original budget line Li outward,
pivoting from the C-intercept. This rotation makes sense because a person who
consumes only clothing and no food is unaffected by the price change. How-
ever, someone who consumes a large amount of food will have an increase in
his purchasing power. The maximum amount of food that can be purchased
has doubled in response to the decline in the price of food.

On the other hand, when the price of food doubles from $1 to $2, the bud-
get line rotates inward to line L3 because the person's purchasing power has
diminished. Again, a person who consumed only clothing would be unaffected
by the food price increase.

What happens if the prices of both food and clothing change., but in a way
that leaves the ratio of the (wo prices unchanged? Because the slope of the

Clothing
(units per
week)

NN

160  Food
(units per week)

" FIGURE BIOEffects of a Change in Price on the Budget Line. A change in the price

of one good (with income unchanged) causes the budget line to rotate about one inter-
“cept. When the price of food falls from $1.00 to $0.50, the budget line rotates outward
" from L, to L,. However, when the price increases from $1.00 to $2.00, the line rotates in-
ward from L;'to Ly,

A
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budget line is equal to the ratio of the two prices, the slope will remain the
same. The intercept of the budget line must shift so that the new line is par-
allel to the old one. For example, if the prices of both goods fall by half, then
the slope of the budget line does not change, but both intercepts double, and
the budget line is shifted outward.

This tells us something about the determinants of a consumet's purchasing
power-her ability to buy goods. Purchasing power is determined not only by
income, but also by prices. For example, a consumer's purchasing power can
double either because her income doubles or because the prices of all goods
that she buys fall by half.

Finally, consider what happens if everything doubles-the prices of both
food and clothing and the consumer's income. (This can happen in an infla-
tionary economy.) Because both prices have doubled, the ratio of the prices
has not changed and, therefore, neither has the slope of the budget line. Be-
cause the price of clothing has doubled as has income, the maximum amount
of clothing that can be purchased (represented by the vertical intercept of the
budget line) is unchanged. The same is true for food. Therefore, an inflation
in which all prices and income levels rise proportionately will not affect the
consumer's budget line or purchasing power.

Given preferences and budget constraints, we can now determine how indi-
vidual consumers choose how much of each good to buy. We assume that con-
sumers make this choice in a rational way-that they choose goods to maxi-
mize the satisfaction they can achieve, given the limited budget available to them.

The maximizing market basket must satisfy two conditions. First, it must be
located on the budget line. To see why, note that any market basket to the left of
and below the. budget line leaves some income unallocated, which if spent
could increase the consumer's satisfaction. Of course, consumers can-and
sometimes do-save some of their incomes for future consumption. But this
means that the choice is not just between food and clothing, but between con-
suming food or clothing now and consuming food or clothing in the future.
At this point we will keep things simple by assuming that all income is spent
now. Note also that any market basket to the right of and above the budget
line cannot be purchased with available income, Thus, the only rational and
feasible choice is a market basket on the budget line.
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sumer the most preferred combination of goods and services. These two conditions
reduce the problem of maximizing consumer satisfaction to one of picking an
appropriate point on the budget line.

In our food and clothing example, as with any two goods, we can graphi-
cally illustrate the solution to the consumer's choice problem. Figure 3.11
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FIGURE 3.11 Maximizing Consumer Satisfaction. Consumers maximize their satis-
faction by choosing market basket A. At this point the budget line and indifference curve
U2 are tangent, and no higher level of satisfaction can be attained. At A, the point of
maximization, the marginal rate of substitution between the two goods equals the price
ratio. At B, however, the marginal rate of substitution (1) is greater than the price ratio
(%), and maximization does not occur.

shows how the problem is solved. Here, three indifference curves describe a
consumer's preferences for food and clothing. Remember that of the three
curves, the outermost curve Us yields the greatest amount of satisfaction, the
curve U, yields the next greatest amount, and the curve Ui yields the least.

First, note that point B on indifference curve U1 is not the most preterred
choice, because a reallocation of income in which more is spent on food and
less on clothing can increase the consumer's satisfaction. In particular, by mov-
ing to point A, the consumer spends the same amount of money and achieves
the increased level of satisfaction associated with indifference curve U2. Sec-
ond, note that market baskets to the right and above indifference curve U>,
like the market basket associated with D on indifference curve Us, achieve a
higher level of satisfaction but cannot be purchased with the available income.
Therefore, A maximizes the consumer's satisfaction.

We see from this that the market basket that maximizes satisfaction must lie
on the highest indifference curve that touches the budget line. Point A is the
point of tangency between indifference curve U2 and the budget line. AtA the
slope of the budget line is exactly equal to the slope of the indifference curve.
Because the MRS is the negative of the slope of the indifference curve, we can
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say that satisfaction is maximized (given the budget constraint) at the point
where

This is an important result: Satisfaction is maximized when the marginal rate
of substitution (of F for C)is equal to the ratio of the prices (of F to C). Thus, the
consumer can obtain maximum satisfaction by adjusting his consumption of
goods F and C, so that the MRS equals the price ratio.

The condition oiven in equation (Q Q\ ig an example of the kinds of opti-
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mization conditions that arise in economics. In this instance, maximization is
achieved when the marginal benefir, that is, the benefit associated with the con-
sumption of one additional unit of food, is equal to the marginal cost. The mar-
ginal benefit is measured by the MRS. At point A it equals % (the magnitude
of the slope of the indifference curve), which implies that the consumer is will-
ing to give up % unit of clothing to obtain 1 unit of food. At the same point,
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also equals % because the cost of getting one unit of food is to give up % unit
of clothing (Pr =1 and Pc = 2 on the budget line).

If the MRS is less or greater than the price ratio, the consumers satisfaction
has not been maximized. For example, compare point B in Figure 3.11 to point
A. At point B, the consumer is purchasing 20 units of food and 30 units of
clothing. The price ratio (or marginal cost) is equal to % because food costs $1
and clothing costs $2. However, the MRS (or marginal benefit) is greater than
1. (It is approximately 1.) As a result, the consumer is willing to substitute one
unit of food for one unit of clothing without loss of satisfaction. Because food
is cheaper than clothing, it is in his interest to buy more food and less cloth-
ing. If the consumer purchases one less unit of clothing, for example, that $2
can be allocated to two unlts of food, when only one unit is needed to main-
tain his level of satisfaction.”

The reallocation of the budget continues in this manner (moving along the
budget line), until we reach point A, because at A the price ratio of }5 just
equals the MRS of %, which implies that the consumer is willing to trade one
unit of clothing for two units of food. Only when the condition MRS = % =
P#/Pc holds is he maximizing his satisfaction.

EXAMPLE 3.2 DESIGNING NEW AUTOMOBILES

Our analysis of consumer choice allows us to see how the differing prefer-
ences of consumer groups for automobiles can affect their purchasing deci-

* The result that the MRS equals the price ratio is deceptively powerful. Imagine two consumers who
have just purchased various quantities of food and clothing. Without looking at their purchases, you
can tell both persons (if they are maximizing) the value of their MRS (by looking at the prices of the
two goods). What you cannot tell, however, is the quantity of each good purchased, because that is
determined by their individual preferences. If the two consumers have different tastes, they will con-
sume different quantities of food and clothing, even though each MRS is the same.



each group w1shes to spend $10000 on the styling and performance of cars
(additional money could be allocated to other attributes of automobiles not
discussed here), but each group has different preferences for styling and per-
formance.

Figure 3.12 shows the car-buying budget constraint that individuals in each
group face. The first group, with preferences similar to those in Figure 3.7a,
prefers performance to styling. By finding the point of tangency between a
typical individual's indifference curve and the budget constraint, we see that
consumers in this group would prefer to buy a car whose performance was
worth $7,000 and whose styling was worth $3,000. Individuals in the second
group, however, would prefer cars with $2,500 worth of performance and
$7.500 worth of styling. (Recall from Example 3.1 that statistical studics have
shown that the majority of consumers belong to the second group.)

With knowledge of group preferences, an automobile company can design
a production and marketing plan One potentially profitable option is to man-
uldbtul(} da lllUUUl Uldl, Ullll)llclblLUb btyllllé LU d bUlllUWlldL 163361" UUEIUC Lllall
individuals in Figure 3.12b would prefer, but to a much greater degree than
individuals in Figure 3.12a would like (so as to appeal to both groups). A sec-
ond option is to produce a relatively large number of cars that emphasize
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FIGURE 312a and b Consumer Choice of Automobile Attributes. The consumers in
(a) are willing to trade off a considerable amount of styling for some additional perfor-
mance, Given a budget constraint, they will choose a car that emphasizes performance.
The opposite is true for consumers in (b).
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styling, and a smaller number that emphasize performance. Either choice
would follow from knowledge of the car-buying preferences discussed above.

Grant programs from the federal government to state and local governments
serve many purposes. One program might seek to increase school spending,
another to redistribute income from relatively wealthy states and localities to
those that are relatively poor, and a third to ensure that individual govern-
ments provide minimum service levels to their constituents.

Which kinds of grant programs are best suited to achieve these different ob-

jectives? The answer depends on the inceniive effects thal each program gen-
erates; by changing the constraints that local public officials face, a grant pro-
gram can alter the official's decision about how much the local government
should spend. We can use consumer theory to see how two types of grant pro-
grams evoke different responses from public officials.

Suppose that a public official is in charge of the police budget, which is paid
for by local taxes. Her preferences reflect what she believes should be allo-
cated for police spending and what she feels citizens would prefer to have
available for private consumption. Before the introduction of the grant pro-
gram, the city's budget line is PQ in Figure 3.13a. This budget line represents
the tofal amount of resources available for public police spending (shown on
the horizontal axis) and private spending (shown on the vertical axis).” The
preference-maximizing market basket A on indifference curve Ui shows that
OR is spent on private expenditures and OS on police expenditures. Since pub-
lic expenditures are paid for by local taxes, these private expenditures repre-
sent spending after local taxes have been paid.
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the federal government that the local government can spend without restric-
tion. An unconditional grant of this sort expands the community budget line
outward from PQ to TV in Figure 3.13a, where PT = QV is the dollar amount
of the grant. The response to this influx of dollars is to move to a higher in-
difference curve by selecting market basket B, with more of both goods (OU
of private expenditures and OZ of police expenditures). But more private ex-
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taxes now comes from government grants.
The second type of grant is the matching grant. Matching funds are offered
as a form of subsidy to local spending. For example, the federal government
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* This sum would approximately equal the per capita income of the jurisdiction (say $10/000) times
the number of taxpayers (say, 50,000).
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FIGURE 3.13a A Nonmatdiing Grant. A nonmatching grant from the federal gov-
ernment to a local government acts just like an increase in income in the traditional con-
sumer analysis. The local government official moves from A to B, allocating a portion of
the grant to public expenditures and a portion to lower taxes and therefore to an in-
crease in private expenditures.

FIGURE 3.13b A Matching Grant. A matching grant acts just like a price decrease in
the traditional consumer analysis. The local government official moves from A to C, al-
locating some of the grant to public expenditures and some to private expenditures. Rel-
atively more money, however, is spent on public expenditures than would be with a
nonmatching grant of the same total amount.

might offer to pay $1 for every $2 that the local government raises to pay for
police. As a result, a matching grant lowers the relative cost of the publicly
provided good. In terms of Figure 3.13b, the matching grant rotates the bud-
get line outward from PQ to PR. If no local money is spent on police, the bud-
get line is unchanged. However, if the local public official decides to spend
money on the public sector, the budget increases.

In response to the matching grant, the official chooses market basket C rather
than A. As with a nonmatchmg grant, there is an increase in both police and
private expenditures. At C, OX dollars are allocated to police and OW to pri-
vate expenditures. However, the spending effects of the two types of grant are
different. The diagram shows that the matching grant leads to greater police
spending than does the nonmatching grant, even when the two programs in-
volve identical government expenditures.
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A Corner Solution

Sometimes consumers buy in extremes, at least within categories of goods. For
example,some people spend no money on travel and entertainment. The in-
difference curve analysis can be used to show conditions under which con-
sumers choose not to consume a particular good.

In Figure 3.14, faced with budget line AB, a man chooses to purchase only
food and no clothing. This is called a corner solution because when one of the
goods is not consumed, the consumpiion bundle appears at the comer of the
graph. At B, which is the point of maximum satisfaction, the marginal rate of
substitution of food for clothing is greater than the slope of the budget line.
This suggests that if the consumer had more clothing to give up, he would
gladly trade it for additional food. However, at this point the consumer is al-
ready consuming all food and no clothing, and it is impossible to consume
regative amounts of clothing!

When a corner solution arises, the. consumer's MRS does not equal the price
ratio® The marginal benefit-marginal cost condition that we described in the
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FIGURE 3.14 A Corner Solution. When the consumer's marginal rate of substitution
is greater than the price ratio for all levels of consumption, then a corner solution arises.
The consumer maximizes satisfaction by consuming only one of the two goods. Given
budget line AB, the highest level of satisfaction is achicved at B on indifference curve
Uh, and only food is consumed.

STtis possible, but unlikely, that a corner solution will be reached at which the MRS is equal to the
price ratio. We have omitted this from the text to simplify the discussion.
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previous section holds only when positive quantities of all goods are con-
sumed.

An important lesson here is that predictions about how much of a product
consumers will purchase when faced with changing economic conditions de-
pend on the nature of consumer preferences for that product and related prod-
ucts and on the slope of the consumer's budget line. If the MRS of food for
clothing is substantially greater than the price ratio, as in Figure 3.14, then a
small decrease in the price of clothing will not alter the consumer's choice-
he will still choose to consume only food. But if the price of clothing falis far
enough, the consumer could quickly choose to consume a lot of clothing.

“/A'COLLEGE TRUSTFUND - = =

Jane Doe's parents have provided a trust fund for her college education. Jane,
who is 18, can receive the entire trust fund on the condition that she spend it
only on education. The trust fund is a welcome gift to Jane but perhaps not
as welcome as an unrestricted trust would be. To see this, consider Figure 3.15,
in which dollars per year spent on education are shown on the horizontal axis,

and dollars spent on other forms of consumption are on the vertical axis.

Other
Consumption

%)

LY

Education ($)

FIGURE 315 A College Trust Fund. A studentis given a college trust fund that must
be spent on education, The student moves from A (0 B, a corner solution, If, however,
the trust fund could be spent on other consumption as well as education, the student
would be better off at C
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The budget line that Jane faces before being awarded the trust is given by
line PQ. The trust fund expands the budget line outward so long as the full
amount of the fund, shown by distance PB, is spent on education. By accept-
ing the trust fund and going to college, Jane increases her satisfaction, mov-
ing from A on indifference curve U1 to B on indifference curve Uz.

Note that B represents a corner solution because Jane's marginal rate of sub-
stitution of other consumption for education is lower than the relative price
of other consumption. Jane would prefer to spend a portion of the trust fund
on other goods as well as education. Without the restriction on the trust fund,
she would move to C on indifference curve Us, decreasing her spending on
education (perhaps going to a junior college rather than a four-year college)
but increasing her spending on items that she enjoys more than education.

Recipients usually prefer an unrestricted trust to a restricted one. Restricted
trusts are popular, however, because they allow parents to control their chil-
dren's expenditures in ways that they believe are in the children's long-run
best interests.

In Section 3.1 we saw how an individual's preferences could be represented
by a series of indifference curves. Then in Section 3.3, we saw how preferences
determine choices, given a budget constraint. Can this process be reversed? If
we know the choices a consumer has made, can we determine her prefer-
ences?

We can, if we have information about a sufficient number of choices that
are made when prices and income levels vary. The basic idea is simple. If a
consumer chooses one market basket over another, and the chosen market bas-
ket is more expensive than the alternative one, then the consumer must pre-
fer the chosen market basket.

Suppose that an individual, facing the budget constraint given by line /1 in
Figure 3.16, chooses market basket A. Let's compare this to baskets B and D.
Since the individual could have purchased market basket B (and all market
baskets below line /1) and did not, we say that A is preferred to B.

It might seem at first glance that we cannot make a direct comparison be-
tween market baskets A and D because D is not on /1. But suppose the rela-
tive prices of food and clothing change, so that the new budget line is Iz and
the individual then chooses market basket B. Since D lies on budget line /2 and
was not chosen, B is preferred to D (and B is preferred to all market baskets
below line [2). Since A is preferred to B and B is preferred to D, we conclude
that A is preferred to D. Furthermore, note in Figure 3.16 that market basket
A is preferred to all of the market baskets that appear in the blue-shaded ar-
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FIGURE 3.16 Revealed Preference-Two Budget Lines. If an individual facing bud-
get line /1 has chosen market basket A rather than market basket B, A is revealed pre-
ferred to B. Likewise, facing budget line &2, the individual chooses market basket B, which
is then revealed preferred to market basket D. A is preferred to all market baskets in the
blue-shaded area, while all market baskets in the tan-shaded area are preferred to A.

eas. However, since food and clothing are "goods" rather than "bads," all mar-
ket baskets that lie in the tan-shaded area in the rectangle above and to the
right of A are preferred to A. Hence, the indifference curve passing through
A must lie in the unshaded area.
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we can get a better fix on the shape of the indifference curve. Consider Fig-
ure 3.17. Suppose that facing line /3 (which was chosen to pass through A), the
individual chooses market basket E. Since E was chosen, even though A was
equally expensive (it lies on the same budget line), E is preferred to A, as are
all points in the rectangle above and to the right of E. Now suppose that fac-
ingline /4 (which passes through A) the individual chooses market basket G.
Since G was chosen and A was not, G is preferred to A, as are all market bas-
kets above and to the right of G.

We can go further by making use of the assumption that preferences are
convex. Then, since E is preferred to A, all market baskets above and to the
right of line AE in Figure 3.17 must be preferred to A. (Otherwise the indif-
ference curve passing through A would have to pass through a point above
and to the right of AE and then fall below the line at E, and the indifference
curve would not be convex.) By a similar argument, all points on AG or above
are also preferred to A. Therefore, the indifference curve must lie within the
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FIGURE 3.17 Revealed Preference-Four Budget Lines. Facing budget line /3 the in-
dividual chooses F, which is revealed preferred to A (since A could have been chosen).
Likewise, facing line I+, G is chosen, which is also revealed preferred to A. A is preferred
to all market baskets in the blue-shaded area, while all market baskets in the tan-shaded
arca are preferred to A.

Usually there is not enough information to use this revealed preference ap-
proach to determine indifference curves. Fortunately, the analysis is also valu-
able as a means of checking whether individual choices are consistent with
the assumptions of consumer theory.

Revealed preference analysis has even been applied to the study of animal
behavior. By changing an animal's environmeirt, one can test whether the an-
imal's consumption choices are consistent with consumer theory. One study
of rats varied the "price” of different foods according to the number of times
the rats had to push a lever to obtain the foods. The rats' behavior was con-
sistent with consumer theory-they were shown to have relatively low "price"
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Finally, revealed preference analysis can help us understand the 1mplica—
tions of choices that consumers must make in particular circumstances, as Ex-
ample 3.5 shows.

7 See John H. Kagel, Raymond C. Battalio, Howard Rachlin, and Leonard Green, "Demand Curves for
Animal Consumers,” Quarterly Journal of Economics 96 (Feb. 1981): 1-15.
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A health club has been offering the use of its facilities to anyone who is will-
ing to pay an hourly fee. Now the club decides to alter its pricing policy by
charging an annual membership fee along with a lower hourly fee. Does this
new financial arrangement make individuals better off or worse off than the
old arrangement? The answer depends on people's preferences.

Suppose that Roberta has $100 of income available each week for recre-
ational activities, including exercise, movies, restaurant meals, and so on. When
the health club charged a fee of $4 per hour, Roberta used the facility 10 hours
per week. Under the new arrangement, she is required to pay $30 per week
for access to the facilities, but can use the club for only $1 per hour.

Is this change beneficial for Roberta? Revealed preference analysis provides
the answer. In Figure 3.18 line /i represents the budget constraint that Roberta
faced under the original pricing arrangement. In this case she maximized her
satisfaction by choosing market basket A, with 10 hours of exercise and $60 of
other recreational activities. Under the new arrangement, which shifts the bud-
get line to [2, she could still choose market basket A. But since U\ is clearly not
tangent to /2, Roberta will be better off choosing another market basket, such
as B, with 25 hours of exercise and $45 of other recreational activities. Since
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FIGURE 3.18 Revealed Preference for Recreation. An individual chooses to use a
health club for 10 hours per week at point A, when facing budget line /1. When the fees
are altered, the individual faces budget line 2. She is then made better off, since market
basket A can still be purchased, as can market basket B, which lies on a higher indiffer-
ence curve.
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she would choose B when she could still choose A, she prefers B to A. The
new pricing arrangement therefore makes Roberta better off.

We could also ask whether this new pricing system-called a two-part tar-
iff-will increase the profits of the health club. If all members are like Roberta
and more use generates more profit, then the answer is yes. In general, how-
ever,the answer depends on the preferences of all members, and on the costs
of operating the facility, We discuss the two-part tariff in detail in Chapter 11
when we study how firms with market power set prices.

The Concept of Utility

Indifference curves allow us to describe consumer preferences graphically, and
build on the assumption that consumers can rank alternatives. But consumer
preferences can also be described using the concepts of utility and marginal
utility. We will explain what each of these concepts means and then relate
them to indifference curve analysis,

Utility and Satisfaction

Utility is the level of satisfaction that a person gets from consuming a good or
undertaking an activity. Utility has an important psychological component be-
cause people obtain utility by getting things that give them pleasure and by
avoiding things that give them pain. In economic analysis, however, utility is
most often used to summarize the preference ranking of market baskets. If
buying three books makes a person happier than the purchase of one shirt,
then we say that the books give that person more utility than the shirt.

A utility function is obtained by attaching a number to each market basket,
so that if market basket A is preferred to market basket B, the number will be
higher for A than for B. For example, market basket A on the highest of three
indifference curves Us might have a utility level of 3, while market basket B
on the second-highest indifference curve Uz might have a utility level of 2,
and market basket C, on the lowest indifference curve U1 a utility level of 1,
Thus, the utility function provides the same information about preferences

that an indifference map does. Both utility functions and indifference maps
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The utility function is more easily applied to the analysis of choices involv-
ing three or more goods simply because it is difficult to graph indifference
curves in this case, But it is important to distinguish between the cardinal and
ordinal properties of utility functions. For example, the levels of utility asso-
ciated with the three market baskets A, B, and C might be 4, 2, and 1, or they



86

PART II PRODUCERS, CONSUMERS, AND COMPETITIVE MARKETS

mightbe 3, 2, and 1. Because most choices can be explained simply by the or-
dinal ranking of utility levels, the indicators 4, 2, and 1 provide the same in-
formation as the indicators 3, 2, and 1. What is important is the relative rank-
ings that are given when a particular set of numbers is chosen.

Bearing in mind that we are using the ordinal properties of utility functions,
let's examine one in particular. The function u(F,C) = FC tells us that the level
of satisfaction obtained from consuming F units of food and C units of cloth-
ing is the product of F and C. Figure 3.19 shows indifference curves associated
with this function. The graph was drawn by initially choosing one particular
market basket, say, F = 5 and C = 5, which generates a utility level of 25. Then
the indifference curve (also called an isoutility curve) was drawn by finding all
market baskets for which FC =25 (e.g., F =10, C =25; F =25, C = 10). The
second indifference curve contains all market baskets for which FC = 50, and
the third all baskets such that FC = 100.

The important point is that the numbers attached to the indifference curves
are for convenience only. Suppose the utility function were changed to
u(F,C) = 4FC. Consider any market basket that previously generated a utility
level of 25, say, F =5 and C = 5. Now the level of utility has increased, by a
factor of 4, to 100. Thus, the indifference curve labeled 25 looks the same, but
it should now be labeled 100 rather than 25. In fact, the.only difference be-
tween the indifference curves associated with the utility function 4FC and the
utility function FC is that the curves are numbered 100, 200, and 400, rather
than 25,50, and 100. Most often when we use utility functions, we care about

Clothing
(units per B
week) 1 \ \
10 |+
U =100
5
U =50
U=25
] { !
5 10 15 Food

(units per week)

FIGURE 3.19 Utility Functions and Indifference Curves. A utility function can be rep-
resented by a set of indifference curves, each with a numerical indicator. The figure
shows three indifference curves, with utility levels of 25, 50, and 100.
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their ordinal rather than cardinal properties. On the few occasions when we
do plan to use the stronger assumption that utility has cardinal meaning, we
will let you know.

Marginal Utility

By introducing the concept of marginal utility, our previous analysis of con-
sumer choice can be recast in a way that provides additional insight. To be-
gin, let's distinguish between the total utility obtained by consumption and
the satisfaction obtained from the last item consumed. Marginal utility (MU)
measures the additional satisfaction obtained from consuming an additional
amount of a good. For example, the marginal utility associated with a con-
sumption increase from 0 to 10 units of food might be 9; from 10 to 20, it might
be 7; and from 20 to 30, it might be 5.

These numbers are consistent with the principle of diminishing marginal util-
ity: As more and more of a good is consumed, consuming additional amounts
will yield smaller and smaller additions to utility. Imagine, for example, the
consumption of television-marginal utility might fall after the second or third
hour (and could become negative after the fourth or fifth).

We can relate the concept of marginal utility to the consumer’s utility max-
imization problem in the following way. Consider a small movement down
an indifference curve in Figure 3.19. The additional consumption of F, AF, will
generate marginal utilicy MU?~-. This results in a total increase in utility of
MUAF. At the same time, the loss of consumption of C, AC, will lower utility
per unit by MU¢, resulting in a total loss of MU:AC.

Since all points on an indifference curve generate the same level of utility,
the total gain in utility associated with the increase in F must balance the loss
due to the lower consumption of C. Formally,

0 = MUR(AF) + MU(AC)

Now we can rearrange this equation so that
—(AC/AF) = MU;/MU¢

But since —(AC/AF) is the marginal rate of substitution of F for C, it follows
that

MRS = MU#MUc (34)

Equation (3.4) tells us that the marginal rate of substitution is the ratio of the
marginal utility of F to the marginal utility of C. As the consumer gives up
more and more of C to obtain more of F, the marginal utility of F falls and the
marginal utility of C increases.

We saw earlier in this chapter that when consumers maximize their satis-
faction, the marginal rate of substitution of F for C is equal to the ratio of the
prices of the two goods:
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Since the MRS is also equal to the ratio of the marginal utilities of consuming
F and C (from equation 3.4), it follows that

MUF/MUC = PF/PC
or

M JF./PF == MLL, rc (36)

According to equation (3.6), utility maximization is achieved when the bud-
get is allocated so that the marginal utility per dollar of expenditure is the same for
each good. To see why this must hold,note that if a person gets more utility
from spending an additional dollar on food than on clothing, her utility will
be increased by spending more on food. So long as the marginal utility of
spending an extra dollar on food exceeds the marginal utility of spending an
extra dollar on clothing, she should shift her budget toward food and away
from clothing Eventually, the marginal utility of food will decrease (because

thara 1¢ diminiching marginal n1tility in cnnaarMmntinn) and tha marginal ntility
LIviVw 1D Ullllllllbllllls 111(,1151110.1 l/l.l,llll,)’ 111 UUIIDULLLIJLIUJJ} Ll l,ll\/ lllalélllﬂl l/l.l,llll,.y

of clothing will increase (for the same reason). Only when the consumer has
equalized the marginal utility per dollar of expenditure across all goods will
she have maximized utility. This equal marginal principle is an important con-
cept in microeconomics. It will reappear in different forms throughout our
analysis of consumer and producer behavior.

In 1974 and again in 1979, the government imposed price controls on gaso-
line, and many gas stations had to reduce their prices (world oil prices rose
but controls kept domestic prices low). As a result, motorists wanted to buy
more gasoline than was available at the controlled prices, and gasoline was
rationed. Nonprice rationing is an alternative to the market that some people
consider fair. Under one form of rationing everyone has an equal chance to
purchase a rationed good, whereas under a market system those with higher
incomes can outbid those with lower incomes to obtain goods that are in scarce
supply.

In this case gasoline was allocated by long lines at the gas pumps: Those
who were willing to give up their time waiting got the gas they wanted, while
others did not. By guaranteeing every person a minimum amount of gasoline,
rationing can provide some people with access to a product that they could
not otherwise afford. But ratlomng hurts others by hmltlng the amount of
gasoline that they can buy®

® For a more extensive discussion of gasoline rationing, see H. E. Frech III and William C.Lee," The-
Welfare Costof Rationing-By-Queuing Across Markets: Theory and Estimates from the U.S. Gaso-
line Crises,” Quarterly Journal of Economics (1987): 97-108. Other, more general examples of rationing
appear in Martin L. Weitzman, "Is the Price System or Rationing More Effective in Getting a Com-
modity to Those Who Need it Most?" Bell Journal of Economics 8 (Autumn 1977): 517-525.
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FIGURE 320 Inefficiency of Gasoline Rationing. When a good is rationed, less is
available than consumers would like t0 buy, and consumers may be worse off. Without
gasoline rationing, the consumer is at C on indifference curve U2 consuming 5000 gal-
lons of gasoline. However, with a limit of 2000 gallons of gasoline under rationing, the
consumer moves 10 D on the lower indifference curve U1,

We can see this clearly in Figure 3.20, which applies to a woman with an
annual income of $20,000. The horizontal axis shows her annual consump-
tion of gasoline, and the vertical axis shows her remaining income after pur-
chasing gasoline. Suppose the controlled gasoline price is $1 per gallon. Be-

cause her income is $20,000, she is limited to the. points on budget line AB,
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which has a slope of -1. At $1 per gallon, the woman might w1sh to buy
5000gallons of gasoline per year and spend $15,000 on other goods, repre-
sented by C. At this point, she has maximized her utility (by being on the
highest possible indifference curve U>), given her budget constraint of
$20,000.

Because of rationing, the woman can purchase only 2000 gallons of gaso-
line. As a result, she now faces budget line ADE. The budget line is no longer
a straight line because purchases above 2000 gallons are not possible. The
figure shows that her choice to consume at D involves a lower level of util-
ity, U1, than would be achieved without rationing, Uz, because she is con-
suming less gasoline and more of other goods than she would otherwise
prefer,
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Summary

N

10.
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12.

Tndiffe o
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. The theory of consumer choice is built on the assumption that people behave rationally in

an attempt to maximize the satisfaction that they can obtain by purchasing a particular
combination of goods and services.

. Consumer choice has two related parts: the study of the consumer's preferences, and the

analysis of the budget line, which constrains the choices a person can make.

. Consumers make choices by comparing market baskets or bundles of commodities. Their

preferences are assumed to be complete (they can compare all possible market baskets) and
transitive (if they prefer market basket A to B, and B to C, then they prefer A to C). In ad-
dition, we have assumed that more of each good is always preferred to less.

aronca cnrvae which renracant all comhinatione of coode and corvicee that o t‘e

same level of satisfaction, are downward-sloping and cannot intersect one another.

. Consumer preferences can be completely described by a set of indifference curves, or an

indifference map. This indifference map provides an ordinal ranking of all choices that the
consumer might make.

. The marginal rate of substitution of F for C is the maximum amount of C that a person is

willing to give up to obtain one additional unit of #. The marginal rate of substitution di-
minishes as we move down along an indifference curve. When there 18 a diminishing mar-
ginal rate of substitution, preferences are convex.

. Budget lines represent all combinations of goods for which consumers expend all their in-

come. Budget lines shift outward in response to an increase in consumer income, but they

lJlVUL dllU 10Lalc dUUuL a IIACU lJUlllL \Ull ulC VI Ubdl d)&lb) WllUll LllU lJlibC Ul UILIC gUUU. \Ull
the horizontal axis) changes but income and the price of the other good do not.

. Consumers maximize satisfaction subject to budget constraints. When a consumer maxi-

mizes satisfaction by consuming some of each of two goods, the marginal rate of substitu-
tion 18 equal to the ratio of the prices of the two goods being purchased.

. This maximization i1s sometimes achieved at a corner solution in which one good is not

consumed. In that case the marginal rate of substitution need not equal the ratio of the
prices.

The theory of revealed preference shows how the choices that individuals make when
prices and income vary can be used to determine their preferences. When an individual
chooses basket A when she could afford B, we know that A is preferred to B.

The theory of the consumer can be presented using cither an indifference curve approach,
which uses the ordinal properties of utility (that is, which allows for the ranking of alter-
natives), or a utility function approach. A utility function is obtained by attaching a num-
ber to each market basket; if market basket A is preferred to market basket B, A generates
more utility than B.

When rigky choices are analyzed or when comparisons must be made among individuals,
the cardinal properties of the utility function can be important. Usually the utility function
will show diminishing marginal utility: As more and more of a good is consumed, the con-
sumer obtains smaller and smaller increments to utility.
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13. When the utility function approach is used and both goods are consumed, utility maxi-
mization occurs when the ratio of the marginal utilities of the two goods (which is the mar-
ginal rate of substitution) is equal to the ratio of the prices.

Questions for Review

1. What does transitivity of preferences mean?

2. Suppose that a set of indifference curves was not
negatively sloped. What could you say about the
desirability of the two goods?

3. Explain why two indifference curves cannot in-
tersect.

4. Draw a set of indifference curves for which the
marginal rate of substitution is constant. Draw two
budget lines with different slopes; show what the
satisfaction-maximizing choice will be in each case.
What conclusions can you draw?

5. Explain why a person's marginal rate of substi-
tution between two goods must equal the ratio of
the price of the goods for the person to achieve max-
imum satisfaction.

6. Explain why consumers are likely to be worse off
when a product that they consume 1s rationed.

7. Upon merging with West Germany's economy,
East German consumers indicated a preference for
Mercedes-Benzautomobiles over Volkswagen auto-
mobiles. However, when they converted their sav-
ings into deutsche marks, they flocked to Volkswa-
gen dealerships. How can you explain this apparent
paradox?

8. Describe the equal marginal principle. Explain
why this principle may not hold if increasing mar-
ginal utility is associated with the consumption of
one or both goods.

9. What is the difference between ordinal utility
and cardinal utility? Explain why the assumption of
cardinal utility is not needed in order to rank con-
sumer choices.

Exercises

1. In this chapter, consumer preferences for vari-
ous commodities did not change during the analy-
sis. Yet in some situations, preferences do change as
consumption occurs. Discuss why and how prefer-
ences might change over time with consumption of
these two commodities:

a. cigarettes
b. dinner for the first time at a restaurant with a
special cuisine.

2 Traw tha indiffore
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individuals' preferences for two goods: hamburgers
and beer.
a. Al likes beer but hates hamburgers. He always
prefers more beer no matter how many ham-
burgers he has.

b. Betty is indifferent between bundles of either
three beers or two hamburgers. Her preferences
do not change as she consumes any more of ei-
ther food.

¢. Chris cats one hamburger and washes it down
with one beer. He will not consume an additional
unit of one item without an additional unit of the
other.

d. Doreen loves beer but is allergic to beef. Every
time she cats a hamburger she breaks out in hives.

3. The price of records is $8, and the price of tapes
is $10. Philip has a budget of $80 and has already
purchased 4 records. He thus has $48 more to spend
on additional records and tapes. Draw his budget
line. If his remaining expenditure is made on 1
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record and 4 tapes, show Philip's consumption
choice on the budget line.

4. Suppose Bill views butter and margarine as pet-
fectly substitutable for each other.

a. Draw a set of indifference curves that describes
Bill's preferences for butter and margarine.
b. Are these indifference curves convex? Why?
¢ Ifbutter costs S2 per package, while margarine
costs only $1, and Bill has a $20 budget to spend
for the month, which butter-margarine market
basket will he choose? Can you show this graph-
ically?

5. Suppose Jones and Smith have decided to allo-
cate $1000 per year on liquid refreshment in the
form of alcoholic or nonalcoholic drinks. Jones and
Smith differ substantially in their preferences for
these two forms of refreshment. Jones prefers alco-
holic to nonalcoholic drinks, while Smith prefers the
nonalcoholic option.

a. Draw a set of indifference curves for Jones and
a second set for Smith.

b. Discuss why the two sets of curves are differ-
ent from each other using the concept of marginal
rate of substitution.

¢. If both Smith and Jones pay the same prices
for their refreshments, will their marginal rates of
substitution of alcoholic for nonalcoholic drinks
be the same or different? Explain.

6. Anneis a frequent flyer whose fares are reduced
(through coupon giveaways) by 25 percent after she
flies 25,000 miles a year, and then by 50 percent af-
ter she flies 50/000 miles. Can you graph the budget
line that Anne faces in making her flight plans for
the year?

7. Antonio buys 8 new college textbooks during
his first year at school at a cost of $50 each. Used
books cost only $30 each. When the bookstore an-
nounces that there will be a 20 percent price increase
in new texts and a 10 percent increase in used texts
for the next year, Antonio's father offers him $80 ex-
tra. Is Antonio better off or worse off after the price
change?

8. Suppose that Samantha and Jason both spend
$24 per week on video and movie entertainment.
When the prices of videos and movies are both $4,
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lowing a video price war and an increased cost of

movie tickets, the video price falls to $2 and the
movie ticket increases to $6. Samantha now rents 6
videos and buys 2 movie tickets; Jason, however,
buys 1 movie ticket and rents 9 videos.

a. Is Samantha better off or worse off after the

price change?

b. Is Jason better off or worse off?

9. Connie Consumer has a monthly income of

$200, which she allocates between two goods: meat

and potatoes.
a. Suppose meat costs $4 per pound and potatoes
cost $2 per pound. Draw her budget constraint.
b. Suppose also that her utility function is given
by the equation u(M,P) = 2M + P. What combi-
nation of meat and potatoes should she buy to
maximize her utility? (Hint: Meat and potatoes
are perfect substitutes.)
¢. Connie's supermarket has a special promotion.
If she buys 20 pounds of potatoes (at $2 per
pound), she gets the next 10 pounds for free. This
offer applies only to the first 20 pounds she buys.
All potatoes in excess of the first 20 pounds (ex-
cluding bonus potatoes) are still $2 per pound.
Draw her budget constraint,
d. An outbreak of potato rot raises the price of
potatoes to $4 per pound. The supermarket ends
its promotion. What does her budget constraint
look like now? What combination of meat and
potatoes maximizes her utility?

10. The utility that Jane receives by consuming food
F and clothing C is given by u(F,C) = FC.
a. Draw the indifference curve associated with a
utility level of 12, and the indifference curve as-
sociated with a utility level of 24. Are the indif-
ference curves convex?
b. Suppose that food costs $1 a unit, clothing
costs $3 a unit, and Jane has $12 to spend on food
and clothing. Graph the budget line that she
faces.
¢. What is the utility-maximizing choice of food
and clothing? (Suggestion: Solve the problem
graphically.)
d. What is the marginal rate of substitution of
food for clothing when utility is maximized?
e. Suppose that Jane buys 3 units of food and 3
units of clothing with her $12 budget. Would her
marginal rate of substitution of food for clothing
be greater or less than /4 ? Explain.



