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Where Prices Come
From: The Interaction
of Demand and Supply
Apple and the Demand
for iPods
During the last three months of 2006,
Apple sold $3.43 billion worth of
iPods. iPods seemed to be everywhere, but during 2007 it became
clear that the market for digital music
players was becoming much more
competitive.
Steve Jobs and Steve Wozniak
started Apple in 1976. Working out of
Jobs’s parents’ garage, the two friends
created the Apple I computer. By 1980,
although Jobs was still only in
his mid-twenties, Apple had
become the first firm in history to join the Fortune 500
list of largest U.S. firms in
less than five years.
Apple’s success in the
computer business has
been up and down,
but when the company introduced the iPod digital music
player in 2001, it had a runaway
success on its hands. The most
obvious reasons for the iPod’s
success are its ease of use and
sleek design. But also important
has been iTunes, Apple’s online
music store. Apple decided to
offer individual songs, as well as
whole albums, for download at a
price of just $0.99 per song. After
paying a royalty to the record com-

pany, Apple makes very little profit
from the songs it sells on iTunes. Apple
was willing to accept a small profit on
the sale of each song to make the purchase of the iPod more attractive to
consumers.
At a price of several hundred
dollars, the iPod might be relatively
expensive, but purchasing the music
is very inexpensive. In addition, the
songs on iTunes are playable only on
iPods, and iPods can only play songs
downloaded from iTunes (although
with enough technical skill, it’s possible
to get around both restrictions). So,
owners of other digital music players
do not have easy access to iTunes, and
iPod owners have little incentive to
download music from other online
sites. In addition, because Apple
makes the iPod and owns
iTunes, the two systems work
smoothly together, which
is not the case for many
of Apple’s competitors.
M i c ro s o f t’s
Vice President Bryan
Lee says,
“ T h a t’s
something
that Apple
has played
up very well.
One brand,
one device,
one service.”

By early 2007, more than 100 million iPods had been sold and more
than 2 billion songs had been downloaded from iTunes. Clearly, the strategy of selling an expensive digital
music player and selling the music
cheaply has been very successful for
Apple. But how long will the iPod’s
dominance last? By 2007, competitors
were flooding into the market. New
digital music players, such as Microsoft’s Zune, Toshiba’s Gigabeat, and
iRiver’s H10, among many others,
were rapidly gaining customers. In
addition, firms were introducing new
“music phones” that combined the
features of a cell phone with the features of a digital music player.
Although this wave of competition
might be bad news for Apple, it could
be good news for consumers by
increasing the choices available and
lowering prices. AN INSIDE LOOK
on page 90 discusses how Apple
responded to competition by teaming
with AT&T to create its own music
phone, the iPhone.
Sources: Nick Wingfield and Robert Guth, “iPod, TheyPod:
Rivals Imitate Apple’s Success,” Wall Street Journal,
September 18, 2006, p. B1; and Nick Wingfield, “iPod
Demand Lifts Apple’s Results,” Wall Street Journal,
January 18, 2007, p. A2.
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LEARNING Objectives
After studying this chapter, you
should be able to:
3.1

Discuss the variables that
influence demand, page 68.

3.2

Discuss the variables that
influence supply, page 75.

3.3

Use a graph to illustrate market
equilibrium, page 79.

3.4

Use demand and supply graphs
to predict changes in prices and
quantities, page 83.

Economics in YOUR Life!
Will you buy an iPod or a Zune?
Suppose you are about to buy a new digital music player and that you are choosing between Apple’s
iPod and Microsoft’s Zune. As the industry leader, the iPod has many advantages over a new entrant
like Zune. One strategy Microsoft can use to overcome those advantages is to compete based on
price. Would you choose a Zune if it had a lower price than a comparable iPod? Would you choose a
Zune if the songs sold on Zune Marketplace were cheaper than the songs sold on iTunes? As you
read the chapter, see if you can answer these questions. You can check your answers against those
we provide at the end of the chapter. >> Continued on page 89
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I

Perfectly competitive market
A market that meets the conditions
of (1) many buyers and sellers, (2) all
firms selling identical products, and
(3) no barriers to new firms entering
the market.

3.1 LEARNING OBJECTIVE

n Chapter 1, we explored how economists use models to predict human behavior. In
Chapter 2, we used the model of production possibilities frontiers to analyze scarcity
and trade-offs. In this chapter and the next, we explore the model of demand and supply, which is the most powerful tool in economics, and use it to explain how prices are
determined.
Recall from Chapter 1 that economic models rely on assumptions and that these assumptions are simplifications of reality. In some cases, the assumptions of the model may not seem to
describe exactly the economic situation being analyzed. For example, the model of demand and
supply assumes that we are analyzing a perfectly competitive market. In a perfectly competitive
market, there are many buyers and sellers, all the products sold are identical, and there are no
barriers to new firms entering the market. These assumptions are very restrictive and apply
exactly to only a few markets, such as the markets for wheat and other agricultural products.
Experience has shown, however, that the model of demand and supply can be very useful in analyzing markets where competition among sellers is intense, even if there are relatively few sellers
and the products being sold are not identical. In fact, in recent studies the model of demand and
supply has been successful in analyzing markets with as few as four buyers and four sellers. In the
end, the usefulness of a model depends on how well it can predict outcomes in a market. As we
will see in this chapter, the model of demand and supply is often very useful in predicting
changes in quantities and prices in many markets.
We begin considering the model of demand and supply by discussing consumers and
the demand side of the market, then we turn to firms and the supply side. As you will see, we
will apply this model throughout this book to understand business, the economy, and economic policy.

3.1 | Discuss the variables that influence demand.

The Demand Side of the Market

Demand schedule A table showing
the relationship between the price
of a product and the quantity of the
product demanded.
Quantity demanded The amount
of a good or service that a consumer
is willing and able to purchase at a
given price.
Demand curve A curve that shows
the relationship between the price
of a product and the quantity of the
product demanded.
Market demand The demand by
all the consumers of a given good
or service.

Chapter 2 explained that in a market system, consumers ultimately determine which
goods and services will be produced. The most successful businesses are the ones that
respond best to consumer demand. But what determines consumer demand for a product? Certainly, many factors influence the willingness of consumers to buy a particular
product. For example, consumers who are considering buying a digital music player,
such as Apple’s iPod or Microsoft’s Zune, will make their decisions based on, among
other factors, the income they have available to spend and the effectiveness of the advertising campaigns of the companies that sell digital music players. The main factor in
consumer decisions, though, will be the price of the digital music player. So, it makes
sense to begin with price when analyzing the decisions of consumers to buy a product. It
is important to note that when we discuss demand, we are considering not what a consumer wants to buy but what the consumer is both willing and able to buy.

Demand Schedules and Demand Curves
Tables that show the relationship between the price of a product and the quantity of the
product demanded are called demand schedules. The table in Figure 3-1 shows the
number of players consumers would be willing to buy over the course of a month at five
different prices. The amount of a good or a service that a consumer is willing and able to
purchase at a given price is referred to as the quantity demanded. The graph in Figure
3-1 plots the numbers from the table as a demand curve, a curve that shows the relationship between the price of a product and the quantity of the product demanded.
(Note that for convenience, we made the demand curve in Figure 3-1 a straight line, or
linear. There is no reason that all demand curves need to be straight lines.) The demand
curve in Figure 3-1 shows the market demand, or the demand by all the consumers of a
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Demand Schedule
Price
(dollars per
player)

Quantity
(millions of
players per
month)

$300

30

250

35

200

40

150

45

100

50
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Figure 3-1

Price
(dollars
per player)

As the price of
players falls, the
quantity demanded
rises.

$300
250
200
150
100

Demand
0

69

30

35

40

45

50

Quantity
(millions of
players per month)

A Demand Schedule
and Demand Curve
As the price changes, consumers change the
quantity of digital music players they are
willing to buy. We can show this as a demand
schedule in a table or as a demand curve on a
graph. The table and graph both show that as
the price of players falls, the quantity
demanded rises. When the price of a player is
$300, consumers buy 30 million. When the
price drops to $250, consumers buy 35 million.
Therefore, the demand curve for digital music
players is downward sloping.

given good or service. The market for a product, such as restaurant meals, that is purchased locally would include all the consumers in a city or a relatively small area. The
market for a product that is sold internationally, such as digital music players, would
include all the consumers in the world.
The demand curve in Figure 3-1 slopes downward because consumers will buy
more players as the price falls. When the price of players is $300, consumers buy 30 million players per month. If the price of players falls to $250, consumers buy 35 million
players. Buyers demand a larger quantity of a product as the price falls because the product becomes less expensive relative to other products and because they can afford to buy
more at a lower price.

The Law of Demand
The inverse relationship between the price of a product and the quantity of the product
demanded is known as the law of demand: Holding everything else constant, when the
price of a product falls, the quantity demanded of the product will increase, and when
the price of a product rises, the quantity demanded of the product will decrease. The law
of demand holds for any market demand curve. Economists have never found an exception to it. In fact, Nobel Prize–winning economist George Stigler once remarked that the
surest way for an economist to become famous would be to discover a market demand
curve that sloped upward rather than downward.

Law of demand The rule that,
holding everything else constant,
when the price of a product falls, the
quantity demanded of the product
will increase, and when the price of a
product rises, the quantity demanded
of the product will decrease.

What Explains the Law of Demand?
It makes sense that consumers will buy more of a good when the price falls and less of a
good when the price rises, but let’s look more closely at why this is true. When the price
of digital music players falls, consumers buy a larger quantity because of the substitution
effect and the income effect.

Substitution Effect The substitution effect refers to the change in the quantity
demanded of a good that results from a change in price, making the good more or less
expensive relative to other goods that are substitutes. When the price of digital music
players falls, consumers will substitute buying music players for buying other goods,
such as radios or compact stereos.

The Income Effect The income effect of a price change refers to the change in the
quantity demanded of a good that results from the effect of a change in the good’s price
on consumers’ purchasing power. Purchasing power is the quantity of goods a consumer
can buy with a fixed amount of income. When the price of a good falls, the increased
purchasing power of consumers’ incomes will usually lead them to purchase a larger
quantity of the good. When the price of a good rises, the decreased purchasing power of
consumers’ incomes will usually lead them to purchase a smaller quantity of the good.
Note that although we can analyze them separately, the substitution effect and the
income effect happen simultaneously whenever a price changes. Thus, a fall in the price

Substitution effect The change in
the quantity demanded of a good that
results from a change in price,
making the good more or less
expensive relative to other goods that
are substitutes.
Income effect The change in the
quantity demanded of a good that
results from the effect of a change
in the good’s price on consumers’
purchasing power.
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of digital music players leads consumers to buy more players, both because the players
are now cheaper relative to substitute products and because the purchasing power of the
consumers’ incomes has increased.

Holding Everything Else Constant:
The Ceteris Paribus Condition

Ceteris paribus (“all else equal”)
The requirement that when
analyzing the relationship between
two variables—such as price and
quantity demanded—other variables
must be held constant.

Notice that the definition of the law of demand contains the phrase holding everything else
constant. In constructing the market demand curve for digital music players, we focused
only on the effect that changes in the price of players would have on the quantity of players consumers would be willing and able to buy. We were holding constant other variables
that might affect the willingness of consumers to buy players. Economists refer to the
necessity of holding all variables other than price constant in constructing a demand
curve as the ceteris paribus condition; ceteris paribus is Latin for “all else equal.”
What would happen if we allowed a change in a variable—other than price—that
might affect the willingness of consumers to buy music players? Consumers would then
change the quantity they demand at each price. We can illustrate this effect by shifting
the market demand curve. A shift of a demand curve is an increase or a decrease in
demand. A movement along a demand curve is an increase or a decrease in the quantity
demanded. As Figure 3-2 shows, we shift the demand curve to the right if consumers
decide to buy more of the good at each price, and we shift the demand curve to the left if
consumers decide to buy less at each price.

Variables That Shift Market Demand
Many variables other than price can influence market demand. These five are the most
important:

•
•
•
•
•

Income
Prices of related goods
Tastes
Population and demographics
Expected future prices

We next discuss how changes in each of these variables affect the market demand curve
for digital music players.

Figure 3-2
Shifting the Demand Curve

Price
(dollars
per player)

When consumers increase the quantity of a
product they wish to buy at a given price, the
market demand curve shifts to the right, from
D1 to D2. When consumers decrease the
quantity of a product they wish to buy at any
given price, the demand curve shifts to the left,
from D1 to D3.

Increase
in demand

Demand, D2

Decrease
in demand

Demand, D1

Demand, D3
0

Quantity
(millions of
players per month)
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Income The income that consumers have available to spend affects their willingness
and ability to buy a good. Suppose that the market demand curve in Figure 3-1 represents the willingness of consumers to buy digital music players when average household
income is $43,000. If household income rises to $45,000, the demand for players will
increase, which we show by shifting the demand curve to the right. A good is a normal
good when demand increases following a rise in income and decreases following a fall in
income. Most goods are normal goods, but the demand for some goods falls when
income rises and rises when income falls. For instance, as your income rises, you might
buy less canned tuna fish or fewer hot dogs and buy more shrimp or prime rib. A good
is an inferior good when demand decreases following a rise in income and increases following a fall in income. So, for you hot dogs and tuna fish would be examples of inferior
goods—not because they are of low quality but because you buy less of them as your
income increases.
Prices of Related Goods The prices of other goods can also affect consumers’
demand for a product. Suppose that the market demand curve in Figure 3-1 represents
the willingness and ability of consumers to buy digital music players during a year when
the average price of compact stereos, such as the Bose Wave music system, is $500. If the
average price of these stereo systems falls to $400, how will the market demand for digital music players change? Fewer players will be demanded at every price. We show this by
shifting the demand curve for players to the left.
Goods and services that can be used for the same purpose—such as digital music
players and compact stereos—are substitutes. When two goods are substitutes, the more
you buy of one, the less you will buy of the other. A decrease in the price of a substitute
causes the demand curve for a good to shift to the left. An increase in the price of a substitute causes the demand curve for a good to shift to the right.
Many consumers play songs downloaded from a Web site, such as iTunes or Zune
Marketplace, on their digital music players. Suppose the market demand curve in Figure
3-1 represents the willingness of consumers to buy players at a time when the average
price to download a song is $0.99. If the price to download a song falls to $0.49, consumers will buy more song downloads and more digital music players: The demand
curve for music players will shift to the right.
Products that are used together—such as digital music players and song downloads—are complements. When two goods are complements, the more consumers buy
of one, the more they will buy of the other. A decrease in the price of a complement
causes the demand curve for a good to shift to the right. An increase in the price of a
complement causes the demand curve for a good to shift to the left.

|

Making

Why Supermarkets Need
to Understand Substitutes
and Complements

the

Connection

Supermarkets sell what sometimes seems like a bewildering
variety of goods. The first row of the following table shows the varieties of eight products stocked by five Chicago supermarkets.
COFFEE

FROZEN
PIZZA

HOT
DOGS

ICE
POTATO
CREAM CHIPS

REGULAR SPAGHETTI
CEREAL
SAUCE

Varieties in five
Chicago supermarkets

391

337

128

421

285

242

194

288

Varieties introduced
in a 2-year period

113

109

47

129

93

114

70

107

Varieties removed
in a 2-year period

135

86

32

118

77

75

36

51

YOGURT

Source: Juin-Kuan Chong, Teck-Hua Ho, and Christopher S. Tang, “A Modeling Framework for Category Assortment
Planning,” Manufacturing & Service Operations Management, 2001, Vol. 3, No. 3, pp. 191–210.
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Normal good A good for which the
demand increases as income rises and
decreases as income falls.

Inferior good A good for which the
demand increases as income falls and
decreases as income rises.

Substitutes Goods and services that
can be used for the same purpose.

Complements Goods and services
that are used together.
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Supermarkets are also constantly adding new varieties of goods to their shelves and
removing old varieties. The second row of the table shows that these five Chicago supermarkets added 113 new varieties of coffee over a two-year period, while the third row
shows that they eliminated 135 existing varieties. How do supermarkets decide which
varieties to add and which to remove?
Christopher Tang is a professor at the Anderson Graduate School of Management at
the University of California, Los Angeles (UCLA). In an interview with the Baltimore
Sun, Tang argues that supermarkets should not necessarily remove the slowest-selling
goods from their shelves but should consider the relationships among the goods. In particular, they should consider whether the goods being removed are substitutes or complements with the remaining goods. A lobster bisque soup, for example, could be a relatively slow seller but might be a complement to other soups because it can be used with
them to make a sauce. In that case, removing the lobster bisque would hurt sales of some
of the remaining soups. Tang suggests the supermarket would be better off removing a
slow-selling soup that is a substitute for another soup. For example, the supermarket
might want to remove one of two brands of cream of chicken soup.
Source: Lobster bisque example from Lorraine Mirabella,“Shelf Science in Supermarkets,” Baltimore Sun, March 17, 2002, p. 16.

YOUR TURN: For more practice, do problem 1.5 on page 92 at the end of this chapter.

Tastes Consumers can be influenced by an advertising campaign for a product. If
Apple, Microsoft, Toshiba, and other makers of digital music players begin to heavily
advertise on television and online, consumers are more likely to buy players at every
price, and the demand curve will shift to the right. An economist would say that the
advertising campaign has affected consumers’ taste for digital music players. Taste is a
catchall category that refers to the many subjective elements that can enter into a consumer’s decision to buy a product. A consumer’s taste for a product can change for many
reasons. Sometimes trends play a substantial role. For example, the popularity of lowcarbohydrate diets caused a decline in demand for some goods, such as bread and
donuts, and an increase in demand for beef. In general, when consumers’ taste for a
product increases, the demand curve will shift to the right, and when consumers’ taste
for a product decreases, the demand curve for the product will shift to the left.
Demographics The characteristics of
a population with respect to age, race,
and gender.

Population and Demographics Population and demographic factors can affect the
demand for a product. As the population of the United States increases, so will the number
of consumers, and the demand for most products will increase. The demographics of a population refers to its characteristics, with respect to age, race, and gender. As the demographics of a country or region change, the demand for particular goods will increase or decrease
because different categories of people tend to have different preferences for those goods. For
instance, in 2006, a record 17 percent of the U.S. population was 60 years of age or older
increasing the demand for health care and other products heavily used by older people.

|

Making
the

Connection

Blockbuster responds to a growing
Hispanic population by featuring
DVDs dubbed in Spanish.

Companies Respond to a Growing
Hispanic Population

The spending power of Hispanic Americans is rapidly increasing. So, it is no surprise that firms have begun to respond: When
Apple announced in early 2007 that it would sell a 90-minute video of highlights of the
2007 Super Bowl on its iTunes store, the download was made available in Spanish as well
as in English. In late 2006,“Coffee Break Spanish,” a weekly Spanish language podcast, was
one of the most frequently downloaded podcasts on iTunes. Today, more than one third
of all DVDs are sold to consumers whose first language is Spanish, and Blockbuster has
responded by increasing its offerings of Spanish-language films. Kmart sells a clothing
line named after Thalia, a Mexican singer. The Ford Motor Company hired Mexican
actress Salma Hayek to appear in commercials. A used car dealer in Pennsylvania displayed a sign stating “Salga Manejando Hoy Mismo” (or “Drive Out Today” in English).
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The increase in spending by Hispanic households was due partly to increased population
growth and partly to rising incomes. By 2020, the Hispanic share of the U.S. consumer
market is expected to grow to more than 13 percent—almost twice what it was in 2000.
The Selig Center for Economic Growth at the University of Georgia has forecast that
spending by Hispanic households will increase about 70 percent more between 2006 and
2011 than spending by non-Hispanic households.
As the demand for goods purchased by Hispanic households increases, a larger
quantity can be sold at every price. Firms have responded by devoting more resources to
serving this demographic group.
Sources: “Apple Completes Pass for Super Bowl Highlights,” St. Petersburg (Florida) Times, February 1, 2007; Catherine E.
Shoichet and John Martin, “Downloading,” Houston Chronicle, January 7, 2007; Jeffrey M. Humphreys, “The Multicultural
Economy 2006,” Georgia Business and Economic Conditions, Third Quarter 2006, Vol. 66, No. 3; and Eduardo Porter, “Buying
Power of Hispanics Is Set to Soar,” Wall Street Journal, April 18, 2003, p. B1.

YOUR TURN: For more practice, do problem 1.8 on page 93 at the end of this chapter.

Expected Future Prices Consumers choose not only which products to buy but also
when to buy them. If enough consumers become convinced that digital music players
will be selling for lower prices three months from now, the demand for players will
decrease now, as some consumers postpone their purchases to wait for the expected
price decrease. Alternatively, if enough consumers become convinced that the price of
players will be higher three months from now, the demand for players will increase now,
as some consumers try to beat the expected price increase.
Table 3-1 on page 74 summarizes the most important variables that cause market
demand curves to shift. You should note that the table shows the shift in the demand
curve that results from an increase in each of the variables. A decrease in these variables
would cause the demand curve to shift in the opposite direction.

A Change in Demand versus a Change
in Quantity Demanded
It is important to understand the difference between a change in demand and a change in
quantity demanded. A change in demand refers to a shift of the demand curve. A shift
occurs if there is a change in one of the variables, other than the price of the product, that
affects the willingness of consumers to buy the product. A change in quantity demanded
refers to a movement along the demand curve as a result of a change in the product’s
price. Figure 3-3 illustrates this important distinction. If the price of digital music players falls from $300 to $250, the result will be a movement along the demand curve from

A Change in Demand versus
a Change in the Quantity
Demanded
C

A

$300

B

250
A movement
along the
demand curve
is a change in
quantity
demanded.

0

Figure 3-3

A shift in the
demand curve
is a change in
demand.

Price
(dollars
per player)

D2
Demand, D1
30

35

40

Quantity
(millions of
players per month)

If the price of digital music players falls from
$300 to $250, the result will be a movement
along the demand curve from point A to point
B—an increase in quantity demanded from
30 million to 35 million. If consumers’ income
increases, or if another factor changes that
makes consumers want more of the product at
every price, the demand curve will shift to the
right—an increase in demand. In this case,
the increase in demand from D1 to D2 causes
the quantity of players demanded at a price of
$300 to increase from 30 million at point A to
40 million at point C.
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TABLE 3-1
Variables That Shift Market
Demand Curves

AN INCREASE IN . . .
income (and the good
their is normal)

SHIFTS THE DEMAND CURVE . . .

consumers spend more of
higher income on the good.

Price

D1
0

income (and the good
is inferior)

Quantity

consumers spend less of
their higher income on the
good.
D2

the price of a substitute
good

consumers buy less of the
substitute good and more of
this good.

Price

0

consumers buy less of the
complementary good and
less of this good.

Price

0

consumers are willing to buy
a larger quantity of the good
at every price.

Price

0

D2

Quantity

additional consumers result
in a greater quantity
demanded at every price.

Price

D1
0

the expected price of the
good in the future

D1

Quantity

D1

population

D2

Quantity

D2

taste for the good

D1

Quantity

D1

the price of a complementary
good

D2

Price

0

D2

Quantity

consumers buy more of the
good today to avoid the
higher price in the future.

Price

D1
0

BECAUSE . . .

D2

Quantity

point A to point B—an increase in quantity demanded from 30 million to 35 million. If
consumers’ incomes increase, or if another factor changes that makes consumers want
more of the product at every price, the demand curve will shift to the right—an increase
in demand. In this case, the increase in demand from D1 to D2 causes the quantity of digital music players demanded at a price of $300 to increase from 30 million at point A to
40 million at point C.
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Apple Forecasts the Demand
for iPhones and other Consumer
Electronics

One of the most important decisions that the managers of any
large firm have to make is which new products to develop. A firm must devote people,
time, and money to designing the product, negotiating with suppliers, formulating a
marketing campaign, and many other tasks. But any firm has only limited resources and
so faces a trade-off: Resources used to develop one product will not be available to
develop another product. Ultimately, the products a firm chooses to develop will be
those which it believes will be the most profitable. So, to decide which products to
develop, firms need to forecast the demand for those products.
David Sobotta, who worked at Apple for 20 years, eventually becoming its national
sales manager, has described the strategy Apple has used to decide which consumer
electronics products will have the greatest demand. Sobotta describes discussions at
Apple during 2002 about whether to develop a tablet personal computer. A tablet PC is
a laptop with a special screen that allows the computer to be controlled with a stylus or
pen and that has the capability of converting handwritten input into text. The previous
year, Bill Gates, chairman of Microsoft, had predicted that “within five years . . . [tablet
PCs] will be the most popular form of PC sold in America.” Representatives of the federal government’s National Institutes of Health also urged Apple to develop a tablet PC,
arguing that it would be particularly useful to doctors, nurses, and hospitals. Apple’s
managers decided not to develop a tablet PC, however, because they believed the technology was too complex for the average computer user and did not believe that the
demand from doctors and nurses would be very large. This forecast turned out to be
correct. Despite Bill Gates’s prediction, in 2006, tablets made up only 1 percent of the
computer market, and they were forecast to increase to only 5 percent by 2009.
According to Sobotta, “Apple executives had a theory that the route to success will
not be through selling thousands of relatively expensive things, but millions of very inexpensive things like iPods.” In fact, although many business analysts were skeptical that
the iPod would succeed, demand grew faster than even Apple’s most optimistic forecasts.
By the beginning of 2007, 100 million iPods had been sold. So, it was not very surprising
when in early 2007, Apple Chief Executive Officer Steve Jobs announced that the company would be combining the iPod with a cell phone to create the iPhone. With more
than 900 million cell phones sold each year, Apple expects the demand for the iPhone to
be very large. As Sobotta noted, “And there’s an ‘Apple gap’: mobile phone users often
find their interfaces confusing. . . . Apple’s unique ability to simplify while innovating
looks like a good fit there.”
Apple forecast that it would sell 10 million iPhones during the product’s first year
on the market, with much larger sales expected in future years. Time will tell whether
Apple’s forecast of a large demand for the iPhone will turn out to be correct.

Will Apple’s iPhone match the success
of its iPod?

Source: David Sobotta, “Technology: What Jobs Told Me on the iPhone,” The Guardian (London), January 4, 2007, p. 1; and
Connie Guglielmo, “Apple First-Quarter Profit Rises on IPod, Mac Sales,” Bloomberg.com, January 17, 2007.

YOUR TURN: For more practice, do problem 1.10 on page 93 at the end of this chapter.

3.2 | Discuss the variables that influence supply.

3.2 LEARNING OBJECTIVE

The Supply Side of the Market
Just as many variables influence the willingness and ability of consumers to buy a particular good or service, many variables also influence the willingness and ability of firms to
sell a good or service. The most important of these variables is price. The amount of a
good or service that a firm is willing and able to supply at a given price is the quantity
supplied. Holding other variables constant, when the price of a good rises, producing

Quantity supplied The amount of a
good or service that a firm is willing
and able to supply at a given price.
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the good is more profitable, and the quantity supplied will increase. When the price of a
good falls, the good is less profitable, and the quantity supplied will decrease. In addition, as we saw in Chapter 2, devoting more and more resources to the production of a
good results in increasing marginal costs. So, if, for example, Apple, Microsoft, and
Toshiba increase production of digital music players during a given time period, they are
likely to find that the cost of producing the additional players increases as they run existing factories for longer hours and pay higher prices for components and higher wages
for workers. With higher marginal costs, firms will supply a larger quantity only if the
price is higher.

Supply Schedules and Supply Curves
Supply schedule A table that shows
the relationship between the price
of a product and the quantity of the
product supplied.
Supply curve A curve that shows
the relationship between the price
of a product and the quantity of the
product supplied.

A supply schedule is a table that shows the relationship between the price of a product
and the quantity of the product supplied. The table in Figure 3-4 is a supply schedule
showing the quantity of digital music players that firms would be willing to supply per
month at different prices. The graph in Figure 3-4 plots the numbers from the supply
schedule as a supply curve. A supply curve shows the relationship between the price of a
product and the quantity of the product supplied. The supply schedule and supply curve
both show that as the price of players rises, firms will increase the quantity they supply.
At a price of $250 per player, firms will supply 45 million players per year. At the higher
price of $300, they will supply 50 million. (Once again, we are assuming for convenience
that the supply curve is a straight line, even though not all supply curves are actually
straight lines.)

The Law of Supply
Law of supply The rule that, holding
everything else constant, increases in
price cause increases in the quantity
supplied, and decreases in price cause
decreases in the quantity supplied.

Figure 3-4
Supply Schedule
and Supply Curve
As the price changes, Apple, Microsoft,
Toshiba, and the other firms producing digital
music players change the quantity they are
willing to supply. We can show this as a supply
schedule in a table or as a supply curve on a
graph. The supply schedule and supply curve
both show that as the price of players rises,
firms will increase the quantity they supply. At
a price of $250, firms will supply 45 million
players.At a price of $300 per player, firms will
supply 50 million players.

The market supply curve in Figure 3-4 is upward sloping. We expect most supply
curves to be upward sloping according to the law of supply, which states that, holding
everything else constant, increases in price cause increases in the quantity supplied,
and decreases in price cause decreases in the quantity supplied. Notice that the definition of the law of supply—like the definition of the law of demand—contains the
phrase holding everything else constant. If only the price of the product changes, there
is a movement along the supply curve, which is an increase or a decrease in the quantity
supplied. As Figure 3-5 shows, if any other variable that affects the willingness of firms
to supply a good changes, the supply curve will shift, which is an increase or decrease in
supply. When firms increase the quantity of a product they wish to sell at a given price,
the supply curve shifts to the right. The shift from S1 to S3 represents an increase in
supply. When firms decrease the quantity of a product they wish to sell at a given
price, the supply curve shifts to the left. The shift from S1 to S2 represents a decrease in
supply.

Supply Schedule
Price
(dollars per
player)

Quantity
(millions of
players per
month)

$300

50

250

45

200

40

150

35

100

30

Price
(dollars
per player)

As the price of
players rises,
the quantity
supplied increases.

Supply

$300
250
200
150
100

0

30

35

40

45

50

Quantity
(millions of
players per month)
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Figure 3-5

Supply, S2

Price
(dollars
per player)

77

Shifting the Supply Curve
Supply, S1

Supply, S3
Decrease
in supply

When firms increase the quantity of a product
they wish to sell at a given price, the supply
curve shifts to the right. The shift from S1 to S3
represents an increase in supply. When firms
decrease the quantity of a product they wish to
sell at a given price, the supply curve shifts to
the left. The shift from S1 to S2 represents a
decrease in supply.

Increase
in supply

0

Quantity
(millions of
players per month)

Variables That Shift Supply
The following are the most important variables that shift supply:

•
•
•
•
•

Prices of inputs
Technological change
Prices of substitutes in production
Number of firms in the market
Expected future prices

We next discuss how each of these variables affects the supply of digital music players.

Prices of Inputs The factor most likely to cause the supply curve for a product to shift
is a change in the price of an input. An input is anything used in the production of a
good or service. For instance, if the price of a component of digital music players, such
as the microprocessor, rises, the cost of producing music players will increase, and players will be less profitable at every price. The supply of players will decline, and the market supply curve for players will shift to the left. Similarly, if the price of an input
declines, the supply of players will increase, and the supply curve will shift to the right.

Technological Change A second factor that causes a change in supply is technological
change. Technological change is a positive or negative change in the ability of a firm to
produce a given level of output with a given quantity of inputs. Positive technological
change occurs whenever a firm is able to produce more output using the same amount
of inputs. This shift will happen when the productivity of workers or machines increases.
If a firm can produce more output with the same amount of inputs, its costs will be
lower, and the good will be more profitable to produce at any given price. As a result,
when positive technological change occurs, the firm will increase the quantity supplied
at every price, and its supply curve will shift to the right. Normally, we expect technological change to have a positive impact on a firm’s willingness to supply a product.
Negative technological change is relatively rare, although it could result from a natural
disaster or a war that reduces the ability of a firm to supply as much output with a given
amount of inputs. Negative technological change will raise a firm’s costs, and the good
will be less profitable to produce. Therefore, negative technological change causes a
firm’s supply curve to shift to the left.

Technological change A positive or
negative change in the ability of a
firm to produce a given level of
output with a given quantity of
inputs.
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Prices of Substitutes in Production Firms often choose which good or service they will
produce. Alternative products that a firm could produce are called substitutes in production.
To this point, we have considered the market for all types of digital music players. But suppose we now consider separate markets for music players with screens capable of showing
videos and for smaller players, without screens, that play only music. If the price of video
music players increases, video music players will become more profitable, and Apple,
Microsoft, and the other companies making music players will shift some of their productive capacity away from smaller players and toward video players. The companies will offer
fewer smaller players for sale at every price, so the supply curve for smaller players will shift
to the left.

Number of Firms in the Market A change in the number of firms in the market will
change supply. When new firms enter a market, the supply curve shifts to the right, and
when existing firms leave, or exit, a market, the supply curve for digital music players
shifts to the left. For instance, when Microsoft introduced the Zune, the market supply
curve for digital music players shifted to the right.

Expected Future Prices If a firm expects that the price of its product will be higher in
the future than it is today, it has an incentive to decrease supply now and increase it in the
future. For instance, if Apple believes that prices for digital music players are temporarily

TABLE 3-2
Variables That Shift Market
Supply Curves

AN INCREASE IN . . .
the price of an input

SHIFTS THE SUPPLY CURVE . . .
Price

S2

0

productivity

Price

Price

S1

Price

S2

0

the costs of producing the good
fall.

S1

more of the substitute is produced
and less of the good is produced.

Quantity
S1

S2

additional firms result in a greater
quantity supplied at every price.

Quantity

0

the expected future price Price
of the product

S2

Quantity

0

the number of firms in
the market

the costs of producing the good
rise.

Quantity

0

the price of a substitute
in production

S1

BECAUSE . . .

S2

S1

Quantity

less of the good will be offered
for sale today to take advantage
of the higher price in the future.
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Supply, S1
A movement
along the
supply curve
is a change in
quantity
supplied.

$250

S2

B

200

0

|

A shift in the
supply curve
is a change in
supply.

C

A

40

45

55

Quantity
(millions of
players per month)
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Figure 3-6
A Change in Supply versus
a Change in the Quantity
Supplied
If the price of digital music players rises from
$200 to $250, the result will be a movement
up the supply curve from point A to point B—
an increase in quantity supplied by Apple,
Microsoft, and Toshiba and the other firms
from 40 million to 45 million. If the price of
an input decreases or another factor changes
that makes sellers supply more of the product
at every price, the supply curve will shift to
the right—an increase in supply. In this case,
the increase in supply from S1 to S2 causes the
quantity of digital music players supplied at a
price of $250 to increase from 45 million at
point B to 55 million at point C.

low—perhaps because of a price war among firms making players—it may store some of
its production today to sell tomorrow, when it expects prices will be higher.
Table 3-2 on page 78 summarizes the most important variables that cause market
supply curves to shift. You should note that the table shows the shift in the supply curve
that results from an increase in each of the variables. A decrease in these variables would
cause the supply curve to shift in the opposite direction.

A Change in Supply versus a Change
in Quantity Supplied
We noted earlier the important difference between a change in demand and a change in
quantity demanded. There is a similar difference between a change in supply and a change
in quantity supplied. A change in supply refers to a shift of the supply curve. The supply
curve will shift when there is a change in one of the variables, other than the price of the
product, that affects the willingness of suppliers to sell the product. A change in quantity
supplied refers to a movement along the supply curve as a result of a change in the product’s price. Figure 3-6 illustrates this important distinction. If the price of music players
rises from $200 to $250, the result will be a movement up the supply curve from point A
to point B—an increase in quantity supplied from 40 million to 45 million. If the price
of an input decreases or another factor makes sellers supply more of the product at every
price change, the supply curve will shift to the right—an increase in supply. In this case,
the increase in supply from S1 to S2 causes the quantity of digital music players supplied
at a price of $250 to increase from 45 million at point B to 55 million at point C.

3.3 | Use a graph to illustrate market equilibrium.

Market Equilibrium: Putting Demand
and Supply Together
The purpose of markets is to bring buyers and sellers together. As we saw in Chapter 2,
instead of being chaotic and disorderly, the interaction of buyers and sellers in markets
ultimately results in firms being led to produce those goods and services consumers
desire most. To understand how this process happens, we first need to see how markets
work to reconcile the plans of buyers and sellers.
In Figure 3-7, we bring together the market demand curve for digital music players
and the market supply curve. Notice that the demand curve crosses the supply curve at

3.3 LEARNING OBJECTIVE
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Figure 3-7
Market Equilibrium
Where the demand curve crosses the supply
curve determines market equilibrium. In this
case, the demand curve for digital music
players crosses the supply curve at a price of
$200 and a quantity of 40 million. Only at this
point is the quantity of players consumers are
willing to buy equal to the quantity of players
Apple, Microsoft, Toshiba, and the other firms
are willing to sell: The quantity demanded is
equal to the quantity supplied.

Price
(dollars
per player)

Supply

Market equilibrium

$200
Equilibrium price

Demand
Equilibrium quantity
0

Market equilibrium A situation
in which quantity demanded equals
quantity supplied.
Competitive market equilibrium
A market equilibrium with many
buyers and many sellers.

40

Quantity
(millions of
players per month)

only one point. This point represents a price of $200 and a quantity of 40 million players. Only at this point is the quantity of players consumers are willing to buy equal to the
quantity of players firms are willing to sell. This is the point of market equilibrium.
Only at market equilibrium will the quantity demanded equal the quantity supplied. In
this case, the equilibrium price is $200, and the equilibrium quantity is 40 million. As we
noted at the beginning of the chapter, markets that have many buyers and many sellers
are competitive markets, and equilibrium in these markets is a competitive market
equilibrium. In the market for digital music players, there are many buyers but fewer
than 20 firms. Whether 20 firms is enough for our model of demand and supply to apply
to this market is a matter of judgment. In this chapter, we are assuming that the market
for digital music players has enough sellers to be competitive.

How Markets Eliminate Surpluses and Shortages

Surplus A situation in which the
quantity supplied is greater than the
quantity demanded.

Shortage A situation in which the
quantity demanded is greater than the
quantity supplied.

A market that is not in equilibrium moves toward equilibrium. Once a market is in equilibrium, it remains in equilibrium. To see why, consider what happens if a market is not
in equilibrium. For instance, suppose that the price in the market for digital music players was $250, rather than the equilibrium price of $200. As Figure 3-8 shows, at a price of
$250, the quantity of players supplied would be 45 million, and the quantity of players
demanded would be 35 million. When the quantity supplied is greater than the quantity
demanded, there is a surplus in the market. In this case, the surplus is equal to 10 million players (45 million − 35 million = 10 million). When there is a surplus, firms have
unsold goods piling up, which gives them an incentive to increase their sales by cutting
the price. Cutting the price will simultaneously increase the quantity demanded and
decrease the quantity supplied. This adjustment will reduce the surplus, but as long as
the price is above $200, there will be a surplus, and downward pressure on the price will
continue. Only when the price has fallen to $200 will the market be in equilibrium.
If, however, the price were $100, the quantity supplied would be 30 million, and the
quantity demanded would be 50 million, as shown in Figure 3-8. When the quantity
demanded is greater than the quantity supplied, there is a shortage in the market. In this
case, the shortage is equal to 20 million digital music players (50 million − 30 million =
20 million). When a shortage occurs, some consumers will be unable to buy a digital
music player at the current price. In this situation, firms will realize that they can raise
the price without losing sales. A higher price will simultaneously increase the quantity
supplied and decrease the quantity demanded. This adjustment will reduce the shortage, but as long as the price is below $200, there will be a shortage, and upward pressure
on the price will continue. Only when the price has risen to $200 will the market be in
equilibrium.
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Figure 3-8

Price
(dollars
per player)

Surplus of 10 million
players resulting from
price above equilibrium.

Supply

$250
200

100
Demand

0

81

30

35

40

45

Shortage of 20 million
players resulting
from price below
equilibrium.

50

Quantity
(millions of
players per month)

The Effect of Surpluses and
Shortages on the Market Price
When the market price is above equilibrium,
there will be a surplus. In the figure, a price of
$250 for digital music players results in 45
million being supplied but only 35 million
being demanded, or a surplus of 10 million.As
Apple, Microsoft, Toshiba, and the other firms
cut the price to dispose of the surplus, the
price will fall to the equilibrium of $200.When
the market price is below equilibrium, there
will be a shortage. A price of $100 results in
50 million players being demanded but only
30 million being supplied, or a shortage of 20
million.As consumers who are unable to buy a
player offer to pay higher prices, the price will
rise to the equilibrium of $200.

At a competitive market equilibrium, all consumers willing to pay the market price will
be able to buy as much of the product as they want, and all firms willing to accept the market price will be able to sell as much of the product as they want. As a result, there will be no
reason for the price to change unless either the demand curve or the supply curve shifts.

Demand and Supply Both Count
Always keep in mind that it is the interaction of demand and supply that determines the
equilibrium price. Neither consumers nor firms can dictate what the equilibrium price
will be. No firm can sell anything at any price unless it can find a willing buyer, and no
consumer can buy anything at any price without finding a willing seller.

|

Solved Problem 3-3
Demand and Supply Both Count:
A Tale of Two Letters
Which letter is likely to be worth more: one written by
Abraham Lincoln or one written by his assassin, John
Wilkes Booth? Lincoln is one of the greatest presidents, and
many people collect anything written by him. The demand
for letters written by Lincoln surely would seem to be much
greater than the demand for letters written by Booth. Yet
when R. M. Smythe and Co. auctioned off on the same day a

letter written by Lincoln and a letter written by Booth, the
Booth letter sold for $31,050, and the Lincoln letter sold for
only $21,850. Use a demand and supply graph to explain
how the Booth letter has a higher market price than the
Lincoln letter, even though the demand for letters written by
Lincoln is greater than the demand for letters written by
Booth.

SOLVING THE PROBLEM:
Step 1: Review the chapter material. This problem is about prices being determined
at market equilibrium, so you may want to review the section “Market
Equilibrium: Putting Demand and Supply Together,” which begins on page 79.
Step 2: Draw demand curves that illustrate the greater demand for Lincoln’s letters. Begin by drawing two demand curves. Label one “Demand for Lincoln’s
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letters” and the other “Demand for Booth’s letters.” Make sure that the Lincoln
demand curve is much farther to the right than the Booth demand curve.
Price
(dollars
per letter)

Demand for
Lincoln’s letters

Demand for Booth’s letters
0

Quantity of letters

Step 3: Draw supply curves that illustrate the equilibrium price of Booth’s letters
being higher than the equilibrium price of Lincoln’s letters. Based on the
demand curves you have just drawn, think about how it might be possible
for the market price of Lincoln’s letters to be lower than the market price of
Booth’s letters. The only way this can be true is if the supply of Lincoln’s letters is much greater than the supply of Booth’s letters. Draw on your graph
a supply curve for Lincoln’s letters and a supply curve for Booth’s letters
that will result in an equilibrium price of Booth’s letters of $31,050 and an
equilibrium price of Lincoln’s letters of $21,850. You have now solved the
problem.
Price
(dollars
per letter)

Supply of
Booth’s
letters

Supply of
Lincoln’s
letters

$31,050
21,850
Demand for
Lincoln’s letters
Demand for Booth’s letters
0

Quantity of letters

EXTRA CREDIT: The explanation for this puzzle is that both demand and supply
count when determining market price. The demand for Lincoln’s letters is much
greater than the demand for Booth’s letters, but the supply of Booth’s letters is very
small. Historians believe that only eight letters written by Booth exist today. (Note that
the supply curves for letters written by Booth and by Lincoln slope up even though
only a fixed number of each of these types of letters is available and, obviously, no
more can be produced. The upward slope of the supply curves occurs because the
higher the price, the larger the quantity of letters that will be offered for sale by people
who currently own them.)

>>

End Solved Problem 3-3

YOUR TURN: For more practice, do related problem 3.4 on page 94 at the end of this chapter.
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3.4 LEARNING OBJECTIVE

The Effect of Demand and Supply Shifts
on Equilibrium
We have seen that the interaction of demand and supply in markets determines the quantity of a good that is produced and the price at which it sells. We have also seen that several
variables cause demand curves to shift, and other variables cause supply curves to shift. As
a result, demand and supply curves in most markets are constantly shifting, and the prices
and quantities that represent equilibrium are constantly changing. In this section, we see
how shifts in demand and supply curves affect equilibrium price and quantity.

The Effect of Shifts in Supply on Equilibrium
When Microsoft decided to start selling the Zune music player, the market supply curve for
music players shifted to the right. Figure 3-9 shows the supply curve shifting from S1 to S2.
When the supply curve shifts to the right, there will be a surplus at the original equilibrium
price, P1. The surplus is eliminated as the equilibrium price falls to P2, and the equilibrium
quantity rises from Q1 to Q2. If existing firms exit the market, the supply curve will shift to
the left, causing the equilibrium price to rise and the equilibrium quantity to fall.
Price
(dollars
per player)

Figure 3-9

S1
S2
1. As Microsoft
enters the market for
players, the supply
curve shifts to the
right ...

P1
P2

2. ...decreasing the
equilibrium price ...

Demand

Q1 Q2

0
3. ... and increasing
the equilibrium quantity.

|

Making
the

Quantity
(millions of
players per month)

The Falling Price of LCD Televisions

Research on flat-screen televisions using liquid crystal displays
(LCDs) began in the 1960s. However, it was surprisingly difficult
to use this research to produce a television priced low enough for
many consumers to purchase. One researcher noted, “In the 1960s, we used to say ‘In ten
years, we’re going to have the TV on the wall.’ We said the same thing in the seventies and
then in the eighties.”A key technical problem in manufacturing LCD televisions was making
glass sheets large enough, thin enough, and clean enough to be used as LCD screens. Finally,
in 1999, Corning, Inc., developed a process to manufacture glass that was less than 1 millimeter thick and very clean because it was produced without being touched by machinery.
Corning’s breakthrough led to what the Wall Street Journal described as a “race to build
new, better factories.” The firms producing the flat screens are all located in Taiwan, South
Korea, and Japan. The leading firms are Korea’s Samsung Electronics and LG Phillips LCD,
Taiwan’s AU Optronics, and Japan’s Sharp Corporation. In 2004, AU Optronics opened a

Connection

The Effect of an Increase in
Supply on Equilibrium
If a firm enters a market, as Microsoft entered
the market for digital music players when it
launched the Zune, the equilibrium price will
fall, and the equilibrium quantity will rise.
1. As Microsoft enters the market for digital
music players, a larger quantity of players
will be supplied at every price, so the
market supply curve shifts to the right,
from S1 to S2, which causes a surplus of
players at the original price, P1.
2. The equilibrium price falls from P1 to P2.
3. The equilibrium quantity rises from Q1 to
Q2.
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new factory with 2.4 million square feet of clean room in which the LCD screens are manufactured. This factory is nearly five times as large as the largest factory in which Intel makes
computer chips. In all, 10 new factories manufacturing LCD screens came into operation
between late 2004 and late 2005. The figure shows that this increase in supply drove the
price of a typical large LCD television from $4,000 in the fall of 2004 to $1,600 at the end of
2006, increasing the quantity demanded worldwide from 8 million to 46 million.
Price
(dollars per
television)

Supply, S1

S2
$4,000

1,600
Demand

0

8

46

Quantity
(millions of
televisions)

Sources: David Richards, “Sony and Panasonic Flat Screen Kings,” Smarthouse.com, February 13, 2007; Evan Ramstad, “Big
Display: Once a Footnote, Flat Screens Grow into Huge Industry,” Wall Street Journal, August 30, 2004, p. A1; and Michael
Schuman,“Flat Chance: Prices on Cool TVs Are Dropping as New Factories Come on Line,” Time, October 18, 2004, pp. 64–66.

YOUR TURN: For more practice, do problem 4.7 on page 95 at the end of this chapter.

The Effect of Shifts in Demand on Equilibrium
When population growth and income growth occur, the market demand for music players shifts to the right. Figure 3-10 shows the effect of a demand curve shifting to the
right, from D1 to D2. This shift causes a shortage at the original equilibrium price, P1. To
eliminate the shortage, the equilibrium price rises to P2, and the equilibrium quantity

Figure 3-10
The Effect of an Increase in
Demand on Equilibrium
Increases in income and population will cause
the equilibrium price and quantity to rise:
1. As population and income grow, the
quantity demanded increases at every
price, and the market demand curve shifts
to the right, from D1 to D2, which causes a
shortage of digital music players at the
original price, P1.
2. The equilibrium price rises from P1 to P2.
3. The equilibrium quantity rises from Q1 to
Q2.

Price
(dollars
per player)

Supply

1. As population
and income grow,
demand shifts to
the right ...

P2
P1

2. ...increasing the
equilibrium price ...

D1

0
3. ... and also increasing
the equilibrium quantity.

Q1

Q2

D2

Quantity
(millions of
players per month)
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rises from Q1 to Q2. By contrast, if the price of a complementary good, such as downloads from music Web sites, were to rise, the demand for music players would decrease.
This change would cause the demand curve for players to shift to the left, and the equilibrium price and quantity would both decrease.

The Effect of Shifts in Demand and Supply over Time
Whenever only demand or only supply shifts, we can easily predict the effect on equilibrium price and quantity. But what happens if both curves shift? For instance, in many
markets, the demand curve shifts to the right over time, as population and income grow.
The supply curve also often shifts to the right as new firms enter the market and positive
technological change occurs. Whether the equilibrium price in a market rises or falls
over time depends on whether demand shifts to the right more than does supply. Panel
(a) of Figure 3-11 shows that when demand shifts to the right more than supply, the
equilibrium price rises. But, as panel (b) shows, when supply shifts to the right more
than demand, the equilibrium price falls.
Table 3-3 on page 86 summarizes all possible combinations of shifts in demand and
supply over time and the effects of the shifts on equilibrium price (P) and quantity (Q).
For example, the entry in red in the table shows that if the demand curve shifts to the
right and the supply curve also shifts to the right, then the equilibrium quantity will
increase, while the equilibrium price may increase, decrease, or remain unchanged. To
make sure you understand each entry in the table, draw demand and supply graphs to
check whether you can reproduce the predicted changes in equilibrium price and quantity. If the entry in the table says the predicted change in equilibrium price or quantity
can be either an increase or a decrease, draw two graphs similar to panels (a) and (b) of
Figure 3-11, one showing the equilibrium price or quantity increasing and the other
showing it decreasing. Note also that in the ambiguous cases where either price or quantity might increase or decrease, it is also possible that price or quantity might remain
unchanged. Be sure you understand why this is true.

Price
(dollars
per
player)

2. ... so the equilibrium
price has increased.

S1
S2

New
equilibrium

1. Demand has
shifted to the
right more than
supply...

P2
P1

Initial equilibrium

Price
(dollars
per
player)

S1
S2

New
equilibrium

Initial equilibrium

P1

1. Supply has
shifted to the
right more than
demand ...

P2
2. ... so the
equilibrium
price has
decreased.

D2
D1

Q1

0

Q2

Quantity
(millions of
players per month)

(a) Demand shifting more than supply

Figure 3-11

0

D1

Q1

Q2

D2

Quantity
(millions of
players per month)

(b) Supply shifting more than demand

| Shifts in Demand and Supply over Time

Whether the price of a product rises or falls over time depends on whether demand
shifts to the right more than supply.
In panel (a), demand shifts to the right more than supply, and the equilibrium
price rises.
1. Demand shifts to the right more than supply.
2. Equilibrium price rises from P1 to P2.

In panel (b), supply shifts to the right more than demand, and the equilibrium
price falls.
1. Supply shifts to the right more than demand.
2. Equilibrium price falls from P1 to P2.

M03_HUBB3328_02_SE_C03.QXD

86

PA R T 1

|

9/7/07

4:25 PM

Page 86

Introduction

TABLE 3-3
How Shifts in Demand and
Supply Affect Equilibrium
Price (P) and Quantity (Q)

DEMAND CURVE
UNCHANGED
DEMAND CURVE
SHIFTS TO THE RIGHT
DEMAND CURVE
SHIFTS TO THE LEFT

SUPPLY CURVE
UNCHANGED

SUPPLY CURVE
SHIFTS TO THE RIGHT

SUPPLY CURVE
SHIFTS TO THE LEFT

Q unchanged
P unchanged

Q increases
P decreases

Q decreases
P increases

Q increases
P increases

Q increases
P increases or
decreases

Q increases or
decreases
P increases

Q decreases
P decreases

Q increases or
decreases
P decreases

Q decreases
P decreases or
decreases

|

Solved Problem 3-4
High Demand and Low Prices
in the Lobster Market?
During the spring, when demand for lobster is relatively low,
Maine lobstermen are able to sell their lobster catches for
about $4.50 per pound. During the summer, when demand
for lobster is much higher, Maine lobstermen are able to sell

their lobster catches for only about $3.00 per pound. It may
seem strange that the market price is higher when demand is
low than when demand is high. Can you resolve this paradox with the help of a demand and supply graph?

SOLVING THE PROBLEM:
Step 1: Review the chapter material. This problem is about how shifts in demand
and supply curves affect the equilibrium price, so you may want to review the
section “The Effects of Shifts in Demand and Supply over Time,” which begins
on page 85.
Step 2: Draw the demand and supply graph. Draw a demand and supply graph,
showing the market equilibrium in the spring. Label the equilibrium price
$4.50. Label both the demand and supply curves “spring.”

Price
(dollars
per pound)

Supply
in spring

$4.50

Demand
in spring
0

Quantity
(pounds of lobster)
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Step 3: Add to your graph a demand curve for summer.

Price
(dollars
per pound)

Supply
in spring

$4.50

Demand
in summer
Demand
in spring
0

Quantity
(pounds of lobster)

Step 4: Explain the graph. After studying the graph, it is possible to see how the
equilibrium price can fall from $4.50 to $3.00, despite the increase in
demand: The supply curve must have shifted to the right by enough to cause
the equilibrium price to fall to $3.00. Draw the new supply curve, label it
“summer,” and label the new equilibrium price $3.00. The demand for lobster does increase in summer compared with the spring. But the increase in
the supply of lobster between spring and summer is even greater. So, the
equilibrium price falls.

Price
(dollars
per pound)

Supply
in spring

Supply
in summer

$4.50

3.00
Demand
in summer
Demand
in spring
0

Quantity
(pounds of lobster)

Source: Carey Goldberg, “Down East, the Lobster Hauls Are Up Big,” New York Times, May 31, 2001.

YOUR TURN: For more practice, do related problem 4.5 on page 95 at the end of this chapter.

>>

End Solved Problem 3-4
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Shifts in a Curve versus Movements along a Curve
When analyzing markets using demand and supply curves, it is important to remember
that when a shift in a demand or supply curve causes a change in equilibrium price, the
change in price does not cause a further shift in demand or supply. For instance, suppose an
increase in supply causes the price of a good to fall, while everything else that affects the
willingness of consumers to buy the good is constant. The result will be an increase in
the quantity demanded but not an increase in demand. For demand to increase, the
whole curve must shift. The point is the same for supply: If the price of the good falls but
everything else that affects the willingness of sellers to supply the good is constant, the
quantity supplied decreases, but the supply does not. For supply to decrease, the whole
curve must shift.

Don’t Let This Happen to YOU!
Remember: A Change in a Good’s Price
Does Not Cause the Demand or Supply
Curve to Shift
Suppose a student is asked to draw a demand and supply
graph to illustrate how an increase in the price of oranges
would affect the market for apples, other variables being
constant. He draws the graph on the left below and
explains it as follows: “Because apples and oranges are substitutes, an increase in the price of oranges will cause an
initial shift to the right in the demand curve for apples,
from D1 to D2. However, because this initial shift in the
demand curve for apples results in a higher price for
apples, P2, consumers will find apples less desirable, and
the demand curve will shift to the left, from D2 to D3,
resulting in a final equilibrium price of P3.” Do you agree
or disagree with the student’s analysis?
You should disagree. The student has correctly understood that an increase in the price of oranges will cause the
demand curve for apples to shift to the right. But the secPrice of
apples

Supply

ond demand curve shift the student describes, from D2 to
D3, will not take place. Changes in the price of a product do
not result in shifts in the product’s demand curve. Changes
in the price of a product result only in movements along a
demand curve.
The graph on the right below shows the correct analysis. The increase in the price of oranges causes the demand
curve for apples to increase from D1 to D2. At the original
price, P1, the increase in demand initially results in a shortage of apples equal to Q3 – Q1. But, as we have seen, a
shortage causes the price to increase until the shortage is
eliminated. In this case, the price will rise to P2, where the
quantity demanded and the quantity supplied are both
equal to Q2. Notice that the increase in price causes a
decrease in the quantity demanded from Q3 to Q2, but does
not cause a decrease in demand.

YOUR TURN: Test your understanding by doing related
problems 4.13 and 4.14 on page 96 at the end of this chapter.

Price
of
apples

P2

Supply

P2

P3
D2

P1

P

D3

D2

D1
0

D1
Quantity of apples
per month

0

Q1

Q2

Q3 Quantity
of apples
per month
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>> Continued from page 67

Economics in YOUR Life!
At the beginning of the chapter, we asked you to consider two questions: Would you
choose to buy a Zune if it had a lower price than a comparable iPod? and Would you
choose a Zune if the songs sold on Zune Marketplace were cheaper than the songs sold
on iTunes? To determine the answers, you have to recognize that iPods and Zunes are
substitutes, while Zunes and songs sold on Zune Marketplace are complements. If a
Zune had a lower price than an iPod, this would cause consumers to purchase the Zune
rather than the iPod, provided that the two players have the same features. If consumers believe that the Zune and the iPod are very close substitutes, a fall in the price
of Zunes would cause the demand for iPods to decline, as the quantity of Zunes
demanded increased. If Microsoft reduced the price of a song sold on Zune
Marketplace so that it was lower than the price of the same song on iTunes, even if
iPods and Zunes had the same price, the demand for Zunes would increase, and the
demand for iPods would decrease.

Conclusion
The interaction of demand and supply determines market equilibrium. The model of
demand and supply provides us with a powerful tool for predicting how changes in the
actions of consumers and firms will cause changes in equilibrium prices and quantities.
As we have seen in this chapter, the model can often be used to analyze markets that do
not meet all the requirements for being perfectly competitive. As long as there is intense
competition among sellers, the model of demand and supply can often successfully predict changes in prices and quantities. We will use the model in the next chapter to analyze economic efficiency and the results of government-imposed price floors and price
ceilings. Before moving on, read An Inside Look on the next page to learn how Apple and
AT&T benefit from collaborating on the iPhone.

89
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How Does the iPhone Help
Apple and AT&T?

WALL STREET JOURNAL, FEBRUARY 17, 2007

Apple Coup: How
Steve Jobs Played
Hardball in iPhone
Birth

Cast service, people familiar with the
stands to make them more competidiscussions say. . . .
tive with iPods over time. Already,
In January, Mr. Jobs finally
music phones like Samsung Electronunveiled the phone at Macworld, the
ics Co.’s BlackJack, Sony Ericsson’s
conference he has used to launch such
Walkman models and LG Electronic
key products as the iPod Mini. Since
Inc.’s Chocolate are edging onto
then, the two companies have continApple’s turf . . .
During a visit to Las Vegas last
ued to test the iPhone at an undisIn early 2005, Mr. Jobs called Mr.
December for a rodeo event, Cingular
closed facility, a person familiar with
Sigman to pitch the initial concept of
Wireless chief executive Stan Sigman
the matter said. The handful of Cinthe iPhone. The two executives later
received a welcome guest: Steve Jobs.
gular people who have access to the
met in New York, and agreed to purThe Apple Inc. chief stopped by Mr.
sample phones at the company’s headsue the idea. Mr. Sigman is a Texan
Sigman’s Four Seasons hotel suite to
quarters were required to sign confiwho wears cowboy boots and business
show off the iPhone, a sleek cellphone
dentiality agreements, a person familsuits, while Mr. Jobs is a former hippie
designed to surf the Web and double
iar with the matter says. Meanwhile,
who sports black turtlenecks and
as an iPod music player.
competitors already are responding.
jeans. Despite their vastly different
The phone had been in developSamsung and LG both have
styles, the two executives found comment by Apple and Cingular [now
announced phones in recent weeks
mon ground. Over the next year and a
AT&T] for two years and was weeks
with designs that look similar to the
half, the two sides negotiated to reach
away from being revealed to the world.
iPhone. Apple has said it intends to
an agreement that would make sense
And yet this was the first time Mr. Sigsell 10 million of the devices by 2008,
for both of them . . .
man got to see it. For three hours, Mr. b
with price tags for two different verWhile Mr. Jobs considered CinJobs played with the device, with its
sions set steeply at $499 and $599.
gular a logical choice as a partner to
touch-screen that allows users to view
Cingular, which has more than 60
carry the device—its GSM technology c
contacts, dial numbers and flip through
million customers, hopes the iPhone
is the prevailing standard in much of
photos with the swipe of a finger. Mr.
will give it a lift when it hits stores in
the world—Apple continued to shop
Sigman looked on in awe, according to
June, at a time when attracting new
its ideas to other carriers. Mr. Jobs
a person familiar with the meeting . . .
subscribers is getting more difficult
reached out to Verizon Wireless chief
Mr. Jobs is famous for making a
for all operators.
executive Denny Strigl in the middle
splash with new products that upend
of 2005 and proposed a partnership
Source: Amol Sharma, Nick Wingfield, and Li
industry models. Several years ago, he
with the carrier, a joint venture of VerYuan, “Apple Coup: How Steve Jobs Played Hardpersonally lobbied music industry
izon Communications Inc. and Vodaball in iPhone Birth,” Wall Street Journal, February
executives and obtained licenses for
fone Group PLC. The companies held
17, 2007, p. A1. Copyright © 2007 Dow Jones.
songs that gave Apple the flexibility to
a few discussions over the next year,
Reprinted by permission of Dow Jones.
build its successful iTunes store.
but the talks eventually soured.
Apple eyed the cellphone market
There were a few sticking points.
a
as both an opportunity to expand its
Verizon balked at the notion of cutiPod business and, if ignored, a potenting out its big retail partners, like Cirtial threat to the company, people
cuit City, who would not be allowed to
familiar with its strategy say. Cellsell the phone. And the company’s
phones are gradually offering more
chief marketing officer, John Stratton,
sophisticated capabilities and features,
was firm that Verizon wouldn’t give
including increased storage capacity
up its ability to sell content like music
and entertainment functions. That
and videos through its proprietary V
90
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Key Points in the Article
The article discusses Apple’s new iPhone,
which combines features of the iPod and a
cell phone. Apple has teamed up with
Cingular, now AT&T, to provide cell phone
service for the iPhone. The phone will also
function as an iPod that plays music in
Apple’s proprietary format. The iPhone helps
both companies. Apple gains because it
now has a digital music player that doubles
as a cell phone and competes with the other
music phones on the market. AT&T gains a
potentially large customer base for its cell
phone services.

Analyzing the News
Apple has viewed the evolution of the
cell phone as a threat to the iPod
because over time, cell phone manufacturers have added features that are similar
to those of the iPod. For example, manu-

a

facturers have increased the
storage capacity of cell phones
so that people can store their
music, pictures, and videos. Cell
phones can also function as
cameras and video recorders.
These cell phones are a threat to
the iPod because they are substitute goods that offer many of
the same features.
If people are forced to choose just one
product, then they might choose a cell
phone that can play music over an iPod that
cannot function as a phone. The figure
shows the result. The demand curve for
iPods shifts to the left, which reduces the
price and quantity sold of iPods. Because
the iPod is a critical product for Apple, this
would significantly harm the entire company. Introducing the iPhone is a strategy to
protect a very lucrative market for Apple.
b Apple could have worked with a number of different cell phone service
providers. Ultimately, Apple chose to partner with Cingular for a couple of reasons.
First, Cingular uses technology that is the
industry standard. Second, Cingular was
willing to make concessions that other cell
phone service providers were not willing to
make. The chapter opener pointed out that
one of the key factors in the iPod’s success
was that Apple both made the iPod and
sold music through iTunes. This means that

Price
(dollars
per player)

2. ...decreasing the
equilibrium price ...

Supply

the two products were developed by the
same company and worked seamlessly
together. One reason that Apple did not end
up partnering with Verizon is that Verizon
insisted on the right to continue to sell
downloads of music and videos. This raised
the possibility of compatibility problems
with downloads available through iTunes.
c AT&T also benefits from the introduction of the iPhone. The iPhone will
work only with AT&T’s cellular phone service, so if you want to purchase an iPhone,
you have to purchase AT&T’s service. That
means the iPhone and AT&T’s services are
complementary goods—and as sales of
iPhones increase, the demand for AT&T’s
services should also increase.

Thinking Critically
1. What effect will the introduction of the
iPhone have on sales of the iPod? Are
there any reasons why someone might
want to own both an iPhone and an
iPod? Would it be better to think of the
iPhone and the iPod as substitutes or
complements? Briefly explain.
2. Apple plans to sell two versions of the
iPhone: one for $499 and one for $599,
which are significantly higher than the
price of the most expensive iPod and
much higher than the prices of cell
phones. Are most customers likely to
see the iPhone as a closer substitute for other cell phones or for
other digital music players? Is the
high price of the iPhone relevant
to your answer? Briefly explain.

1. Music phones pull
customers away from
iPods, which shifts the
demand curve for
iPods to the left ...

P1

P2

D1

D2

Q2

0
3. ... and decreasing
the equilibrium quantity.

Q1

Quantity
(millions of
players per year)

Music phones may cause a decrease in the demand for iPods.
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Key Terms
Ceteris paribus (“all else
equal”), p. 70

Demographics, p. 72

Market equilibrium, p. 80

Substitutes, p. 71

Income effect, p. 69

Normal good, p. 71

Substitution effect, p. 69

Competitive market
equilibrium, p. 80

Inferior good, p. 71

Supply curve, p. 76

Law of demand, p. 69

Perfectly competitive market,
p. 68

Law of supply, p. 76

Quantity demanded, p. 68

Surplus, p. 80

Market demand, p. 68

Quantity supplied, p. 75

Technological change, p. 77

Complements, p. 71
Demand curve, p. 68
Demand schedule, p. 68

3.1 LEARNING OBJECTIVE

Supply schedule, p. 76

Shortage, p. 80

3.1 | Discuss the variables that influence demand, pages 68–75.

The Demand Side of the Market

Summary
The model of demand and supply is the most powerful in
economics. The model applies exactly only to perfectly
competitive markets, where there are many buyers and
sellers, all the products sold are identical, and there are no
barriers to new sellers entering the market. But the model
can also be useful in analyzing markets that don’t meet all
of these requirements. The quantity demanded is the
amount of a good or service that a consumer is willing and
able to purchase at a given price. A demand schedule is a
table that shows the relationship between the price of a
product and the quantity of the product demanded. A
demand curve is a graph that shows the relationship
between the price of a good and the quantity of the good
consumers are willing and able to buy over a period of
time. Market demand is the demand by all consumers of a
given good or service. The law of demand states that ceteris
paribus—holding everything else constant—the quantity
of a product demanded increases when the price falls and
decreases when the price rises. Demand curves slope downward because of the substitution effect, which is the
change in quantity demanded that results from a price
change making one good more or less expensive relative to
another good, and the income effect, which is the change in
quantity demanded of a good that results from the effect of
a change in the good’s price on consumer purchasing
power. Changes in income, the prices of related goods,
tastes, population and demographics, and expected future
prices all cause the demand curve to shift. Substitutes
are goods that can be used for the same purpose. Complements are goods that are used together. A normal good
is a good for which demand increases as income increases.
An inferior good is a good for which demand decreases
as income increases. Demographics are the characteristics
of a population with respect to age, race, and gender. A
change in demand refers to a shift of the demand curve. A
change in quantity demanded refers to a movement along
the demand curve as a result of a change in the product’s
price.

Review Questions
1.1 What is a demand schedule? What is a demand curve?
1.2 What do economists mean when they use the Latin
expression ceteris paribus?
1.3 What is the difference between a change in demand
and a change in quantity demanded?
1.4 What is the law of demand? What are the main variables that will cause the demand curve to shift? Give
an example of each.

Problems and Applications
Visit www.myeconlab.com to complete these exercises
online and get instant feedback.

1.5 [Related to the Making the Connection on
page 71] For each of the following pairs of products, state which are complements, which are substitutes, and which are unrelated.
a. Pepsi and Coke
b. Oscar Mayer hot dogs and Wonder hot dog buns
c. Jif peanut butter and Smucker’s strawberry jam
d. iPods and Texas Instruments financial calculators
1.6 [Related to the Chapter Opener on page
66] Suppose Apple discovers that it is selling relatively
few downloads of television programs on iTunes. Are
downloads of television programs substitutes or complements for downloads of music? For downloads of
movies? How might the answers to these questions
affect Apple’s decision about whether to continue
offering downloads of television programs on iTunes?
1.7 State whether each of the following events will result in
a movement along the demand curve for McDonald’s
Big Mac hamburgers or whether it will cause the curve
to shift. If the demand curve shifts, indicate whether it
will shift to the left or to the right and draw a graph to
illustrate the shift.
a. The price of Burger King’s Whopper hamburger
declines.
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b. McDonald’s distributes coupons for $1.00 off on a

purchase of a Big Mac.
c. Because of a shortage of potatoes, the price of
French fries increases.
d. Kentucky Fried Chicken raises the price of a bucket
of fried chicken.
1.8 [Related to the Making the Connection on
page 72] Name three products whose demand is
likely to increase rapidly if the following demographic groups increase at a faster rate than the
population as a whole:
a. Teenagers
b. Children under five
c. People over age 65
1.9 Suppose the data in the following table present the
price of a base model Ford Explorer sport-utility
vehicle (SUV) and the quantity of Explorers sold. Do

these data indicate that the demand curve for
Explorers is upward sloping? Explain.
YEAR

PRICE

2006

$27,865

325,265

2007

28,325

330,648

2008

28,765

352,666

QUANTITY

1.10 [Related to the Making the Connection on
page 75] In early 2007, Apple forecast that it would
sell 10 million iPhones during the product’s first year
on the market. What factors could affect the accuracy
of this forecast? Is the forecast likely to be more or
less accurate than Apple’s forecast of how many iPods
they would sell during the same time period? Briefly
explain.

>>

3.2 LEARNING OBJECTIVE

93

End Learning Objective 3.1

3.2 | Discuss the variables that influence supply, pages 75–79.

The Supply Side of the Market

Summary
The quantity supplied is the amount of a good that a firm is
willing and able to supply at a given price. A supply schedule
is a table that shows the relationship between the price of a
product and the quantity of the product supplied. A supply
curve shows on a graph the relationship between the price of
a product and the quantity of the product supplied. When
the price of a product rises, producing the product is more
profitable, and a greater amount will be supplied. The law of
supply states that, holding everything else constant, the
quantity of a product supplied increases when the price rises
and decreases when the price falls. Changes in the prices of
inputs, technology, the prices of substitutes in production,
expected future prices, and the number of firms in a market
all cause the supply curve to shift. Technological change is a
positive or negative change in the ability of a firm to produce
a given level of output with a given quantity of inputs. A
change in supply refers to a shift of the supply curve. A
change in quantity supplied refers to a movement along the
supply curve as a result of a change in the product’s price.

Review Questions

Problems and Applications
Visit www.myeconlab.com to complete these exercises
online and get instant feedback.

2.3 Briefly explain whether each of the following statements describes a change in supply or a change in the
quantity supplied.
a. To take advantage of high prices for snow shovels
during a very snowy winter, Alexander Shovels,
Inc., decides to increase output.
b. The success of Apple’s iPod leads more firms to
begin producing digital music players.
c. In the six months following Hurricane Katrina,
production of oil in the Gulf of Mexico declined by
25 percent.
2.4 Will each firm in a given industry always supply the
same quantity as every other firm at each price? What
factors might cause the quantity of digital music
players supplied by each firm at each price to be different?
2.5 If the price of a good increases, is the increase in the
quantity of the good supplied likely to be smaller or
larger, the longer the time period being considered?
Briefly explain.

2.1 What is a supply schedule? What is a supply curve?
2.2 What is the law of supply? What are the main variables that will cause a supply curve to shift? Give an
example of each.

>>

End Learning Objective 3.2
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3.3 | Use a graph to illustrate market equilibrium, pages 79–82.

Market Equilibrium: Putting Demand and Supply Together

Summary
Market equilibrium occurs where the demand curve intersects the supply curve. A competitive market equilibrium
has a market equilibrium with many buyers and many sellers. Only at this point is the quantity demanded equal to
the quantity supplied. Prices above equilibrium result in
surpluses, with the quantity supplied being greater than the
quantity demanded. Surpluses cause the market price to fall.
Prices below equilibrium result in shortages, with the quantity demanded being greater than the quantity supplied.
Shortages cause the market price to rise.

Review Questions
3.1 What do economists mean by market equilibrium?
3.2 What happens in a market if the current price is
above the equilibrium price? What happens if the
current price is below the equilibrium price?

Problems and Applications
Visit www.myeconlab.com to complete these exercises
online and get instant feedback.

sumers eventually give up trying to buy it, so the
demand for the good declines, and the price falls
until the market is finally in equilibrium.”
3.4 [Related to the Solved Problem 3-3 on page
81] In The Wealth of Nations, Adam Smith discussed
what has come to be known as the “diamond and
water paradox”:
Nothing is more useful than water: but it
will purchase scarce anything; scarce anything can be had in exchange for it. A diamond, on the contrary, has scarce any
value in use; but a very great quantity of
other goods may frequently be had in
exchange for it.
Graph the market for diamonds and the market for
water. Show how it is possible for the price of water to
be much lower than the price of diamonds, even
though the demand for water is much greater than
the demand for diamonds.
3.5 Briefly explain under what conditions zero would be
the equilibrium quantity.
3.6 If a market is in equilibrium, is it necessarily true that
all buyers and all sellers are satisfied with the market
price? Briefly explain.

3.3 Briefly explain whether you agree with the following
statement: “When there is a shortage of a good, con-

3.4 LEARNING OBJECTIVE

>>

End Learning Objective 3.3

3.4 | Use demand and supply graphs to predict changes in prices and quantities,

pages 83–89.

The Effect of Demand and Supply Shifts on Equilibrium

Summary
In most markets, demand and supply curves shift frequently, causing changes in equilibrium prices and quantities. Over time, if demand increases more than supply, equilibrium price will rise. If supply increases more than
demand, equilibrium price will fall.

Review Questions
4.1 Draw a demand and supply curve to show the effect
on the equilibrium price in a market in the following
two situations:
a. The demand curve shifts to the right.
b. The supply curve shifts to the left.

4.2 If, over time, the demand curve for a product shifts to
the right more than the supply curve does, what will
happen to the equilibrium price? What will happen to
the equilibrium price if the supply curve shifts to the
right more than the demand curve? For each case, draw
a demand and supply graph to illustrate your answer.

Problems and Applications
Visit www.myeconlab.com to complete these exercises
online and get instant feedback.

4.3 As oil prices rose during 2006, the demand for alternative fuels increased. Ethanol, one alternative fuel, is
made from corn. According to an article in the Wall
Street Journal, the price of tortillas, which are made from
corn, also rose during 2006: “The price spike [in tortillas] is part of a ripple effect from the ethanol boom.”
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a. Draw a demand and supply graph for the corn

market and use it to show the effect on this market
of an increase in the demand for ethanol. Be sure to
indicate the equilibrium price and quantity before
and after the increase in the demand for ethanol.
b. Draw a demand and supply graph for the tortilla
market and use it to show the effect on this market of
an increase in the price of corn. Once again, be sure
to indicate the equilibrium price and quantity before
and after the increase in the demand for ethanol.
Source: Mark Gongloff, “Tortilla Soup,” Wall Street Journal, January
25, 2007.

4.4 A recent study indicated that “stricter college alcohol
policies, such as raising the price of alcohol, or banning alcohol on campus, decrease the number of students who use marijuana.”
a. On the basis of this information, are alcohol and
marijuana substitutes or complements?
b. Suppose that campus authorities reduce the supply
of alcohol on campus. Use demand and supply
graphs to illustrate the impact on the campus alcohol and marijuana markets.
Source: Jenny Williams, Rosalie Pacula, Frank Chaloupka, and Henry
Wechsler, “Alcohol and Marijuana Use Among College Students:
Economic Complements or Substitutes?” Health Economics, Volume
13, Issue 9, September 2005, pp. 825–843.

4.5 [Related to Solved Problem 3-4 on page 86]
The demand for watermelons is highest during summer and lowest during winter. Yet watermelon prices
are normally lower in summer than in winter. Use a
demand and supply graph to demonstrate how this is
possible. Be sure to carefully label the curves in your
graph and to clearly indicate the equilibrium summer price and the equilibrium winter price.
4.6 According to an article in the Wall Street Journal:
As occupancy rates at luxury hotels have
grown 13% over the last five years, prices
have risen by 19%, according to Smith
Travel Research. (That comes despite an
18.5% increase in the number of rooms
over the same period.)
Use a demand and supply graph to explain how these
three things could be true: an increase in the equilibrium quantity of hotel rooms occupied, an increase
in the equilibrium price of hotel rooms, and an
increase in the number of hotel rooms available.
Source: Nancy Keates, “Cracking Down on Chair Hogs,” Wall Street
Journal, February 23, 2007, p. W1.

4.7 [Related to the Making the Connection on
page 83] The average price of a high-definition
plasma or LCD television fell between 2001 and 2006,
from more than $8,000 to about $1,500. During that
period, Sharp, Matsushita Electric Industrial, and
Samsung all began producing plasma or LCD televisions. Use a demand and supply graph to explain what
happened to the quantity of plasma and LCD televisions sold during this period.
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4.8 According to an article in the Wall Street Journal, during 2006, the demand for full-size pickup trucks
declined as a result of rising gas prices and a decline
in housing construction (construction firms are an
important part of the market for full-size pickup
trucks). At the same time, Toyota began production
of trucks at a new truck factory in Texas.
a. Draw a demand and supply graph illustrating these
developments in the market for full-size pickup
trucks. Be sure to indicate changes in the equilibrium price and equilibrium quantity.
b. Briefly discuss whether this problem provides
enough information to determine whether the equilibrium quantity of trucks increased or decreased.
Source: Neal E. Boudette and Jeffrey C. McCracken, “Detroit’s Cash
Cow Stumbles,” Wall Street Journal, August 1, 2006, p. B1.

4.9 Beginning in the late 1990s, many consumers were
having their vision problems corrected with laser
surgery. An article in the Wall Street Journal noted
two developments in the market for laser eye surgery.
The first involved increasing concerns related to side
effects from the surgery, including blurred vision
and, occasionally, blindness. The second development was that the companies renting eye-surgery
machinery to doctors had reduced their charges. One
large company had cut its charge from $250 per
patient to $100. Use a demand and supply graph to
illustrate the effects of these two developments on the
market for laser eye surgery.
Source: Laura Johannes and James Bandler, “Slowing Economy, Safety
Concerns Zap Growth in Laser Eye Surgery,” Wall Street Journal,
January 8, 2001, p. B1.

4.10 The market for autographs, including letters or other
documents signed by famous people, is subject to frequent large price changes, as are markets for most collectibles. The following table is adapted from one that
originally appeared in an article in the Wall Street
Journal. It gives the 1997 price for an autograph, the
2001 price, and a brief comment by the Wall Street
Journal reporter. Use the information contained in the
Comment column of the table to draw a demand and
supply graph for each of the three autographs listed
that can account for the change in its market price
from 1997 to 2001.
AUTOGRAPH

1997
PRICE

2001
PRICE

The Beatles

$2,500

$7,475

“As boomers get rich, so do
prices for pieces . . . signed
by the Fab Four.”

Princess Diana

14,000

2,000

“Demand rose after her
death in 1997, but now the
market’s full of items like her
signed Christmas cards.”

Robert E. Lee

200,000

100,000

COMMENT

“The Civil War’s out.”

Source: Brooks Barnes, “Signature Market: Hard to Read,” Wall Street Journal,
July 13, 2001.
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4.11 Historically, the production of many perishable foods,
such as dairy products, was highly seasonal. Thus, as
the supply of those products fluctuated, prices tended
to fluctuate tremendously—typically by 25 to 50 percent or more—over the course of the year. One impact
of mechanical refrigeration, which was commercialized on a large scale in the last decade of the nineteenth century, was that suppliers could store perishables from one season to the next. Economists have
estimated that as a result of refrigerated storage,
wholesale prices rose by roughly 10 percent during
peak supply periods, while they fell by almost the same
amount during the off season. Use a demand and supply graph for each season to illustrate how refrigeration affected the market for perishable food.

I show the final equilibrium price (P3) as
being lower than the initial equilibrium
price (P1).
S1

Price

S2

P1

P3
P2

Source: Lee A. Craig, Barry Goodwin, and Thomas Grennes, “The
Effect of Mechanical Refrigeration on Nutrition in the U.S.,” Social
Science History, Vol. 28, No. 2 (Summer 2004), pp. 327–328.

4.12 Briefly explain whether each of the following statements is true or false.
a. If the demand and supply for a product both
increase, the equilibrium quantity of the product
must also increase.
b. If the demand and supply for a product both
increase, the equilibrium price of the product must
also increase.
c. If the demand for a product decreases and the supply of the product increases, the equilibrium price
of the product may increase or decrease, depending
on whether supply or demand has shifted more.
4.13 [Related to the Don’t Let This Happen to
You! on page 88] A student writes the following:
“Increased production leads to a lower price, which
in turn increases demand.” Do you agree with his reasoning? Briefly explain.
4.14 [Related to the Don’t Let This Happen To You!
on page 88] A student was asked to draw a demand
and supply graph to illustrate the effect on the laptop
computer market of a fall in the price of computer
hard drives, ceteris paribus. She drew the graph at the
top of the next column and explained it as follows:
Hard drives are an input to laptop computers, so a fall in the price of hard drives
will cause the supply curve for personal
computers to shift to the right (from S1 to
S2). Because this shift in the supply curve
results in a lower price (P2), consumers
will want to buy more laptops, and the
demand curve will shift to the right (from
D1 to D2). We know that more laptops will
be sold, but we can’t be sure whether the
price of laptops will rise or fall. That
depends on whether the supply curve or
the demand curve has shifted farther to
the right. I assume that the effect on supply is greater than the effect on demand, so

D1
0

D2
Quantity

Explain whether you agree or disagree with the student’s analysis. Be careful to explain exactly what—if
anything—you find wrong with her analysis.
4.15 [Related to the Don’t Let This Happen to You!
on page 88] Following are four graphs and four
market scenarios, each of which would cause either a
movement along the supply curve for Pepsi or a shift
of the supply curve. Match each scenario with the
appropriate graph.
1.

2.
S

Price

Price

S2

S1

D2
D1
0

D

Quantity

0

3.

4.

Price

Price

S1

Quantity

S

S2

D
0

Quantity

D2
0

D1
Quantity

a. A decrease in the supply of Coke
b. A drop in the average household income in the

United States from $42,000 to $41,000
c. An improvement in soft-drink bottling technology
d. An increase in the price of sugar

M03_HUBB3328_02_SE_C03.QXD

9/7/07

4:25 PM

Page 97

CHAPTER 3

|

Where Prices Come From: The Interaction of Demand and Supply

4.16 David Surdam, an economist at Loyola University of
Chicago, makes the following observation of the world
cotton market at the beginning of the Civil War:
As the supply of American-grown raw cotton decreased and the price of raw cotton
increased, there would be a movement
along the supply curve of non-American
raw cotton suppliers, and the quantity supplied by these producers would increase.
Illustrate this observation with one demand and
supply graph for the market for American-grown
cotton and another demand and supply graph for
the market for non-American cotton. Make sure
your graphs clearly show (1) the initial equilibrium
before the decrease in the supply of American-grown
cotton and (2) the final equilibrium. Also clearly
show any shifts in the demand and supply curves for
each market.
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increase the quality of childcare and cause the
demand for childcare services to increase. At the
same time, assume that complying with the new government regulations increases the costs of firms providing childcare services. Draw a demand and supply
graph to illustrate the effects of these changes in the
market for childcare services. Briefly explain whether
the total quantity of childcare services purchased will
increase or decrease as a result of regulation.
4.18 Below are the supply and demand functions for two
markets. One of the markets is for BMW automobiles, and the other is for a cancer-fighting drug,
without which lung cancer patients will die. Briefly
explain which diagram most likely represents which
market.
Price

Price

D

S
S

Source: David G. Surdam, “King Cotton: Monarch or Pretender? The
State of the Market for Raw Cotton on the Eve of the American Civil
War,” The Economic History Review, Vol. 51, No. 1 (February 1998),
p. 116.

4.17 Proposals have been made to increase government
regulation of firms providing childcare services by,
for instance, setting education requirements for
childcare workers. Suppose that these regulations

D
0

Quantity

>>

0

End Learning Objective 3.4
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