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Abstract

The practice of setting a single price that all buyers pay is slowly becoming
a thing of the past. Today’s marketplace requires firms to develop innova-
tive pricing strategies to remain competitive. Is it better to bundle goods or
price them separately? What type of online auction will generate the most
revenue? The purpose of this book is to use microeconomic theory to deter-

mine which pricing strategies will succeed, and under what conditions.
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PART I

If You Could Choose Any
Price, What Would It Be?
Fundamentals for the Single
Price Firm






CHAPTER 1

Economics and the Business
Manager

What Is Economics All About?

Mention the word economist and one conjures up a vision of an academic
who scours over macroeconomic data and utilizes sophisticated statistical
techniques to make forecasts. Indeed, many economists do just that. But
some people may be surprised to learn that economics is a social science,
not a business science. Like psychology, sociology, anthropology, and the
other social sciences, economics studies human behavior. That includes
consumer behavior, firm behavior, and the behavior of markets.

In its simplest form, economics is a study of how human beings behave
when they cannot be in two places at the same time. If you take a job that
requires extensive travel, the income and opportunities for advancement
come at the expense of spending time at home with spouse and children.
No matter how badly you may want the career opportunity and to still
spend quality time at home with the family, you cannot have both. You're
going to have to choose. The idea that we cannot have all the things we
want is called scarcity, and it plays a role in every decision we make; not
just financial decisions, but nonfinancial ones as well. Do you want to
stay up late to watch the ballgame on TV if it means you won't get a full
night’s sleep? Do you want to read the financial pages on the Internet or
watch your son pitch in the Little League game? Scarcity forces us to lay
out our opportunities, prioritize our activities, and choose accordingly.

Consumers do the same with their incomes. They cannot spend the
same money twice, so scarcity (in the form of a finite income) forces
them to determine what they can afford, prioritize the possibilities, and

decide what to purchase and what to do without. The latter point, whar
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to do without, is relevant to both spending decisions and the uses of one’s
time. As long as you cannot be in two places at once, whatever you choose
implies the alternatives you must forego. Likewise, because you cannot
spend the same money twice, each purchase decision you make implies
those you cannot make. Economists refer to this as opportunity cost. In
understanding human behavior, most economists will acknowledge that
opportunity cost is the most critical concept in decision making.

Let’s begin with a simple example of the role of opportunity cost in
business: Negotiating the price of a new car. Most consumers dread nego-
tiating with the salesperson. They assume the salesperson has superior
information and will take advantage of them. In fact, the salesperson and
customer are negotiating to find a mutually beneficial price; the final act
of negotiating is more an act of cooperation than confrontation.

When a consumer decides to buy a new car, he recognizes that
monthly car payments supplant the purchase of other goods and ser-
vices he values. Moreover, the better the car the higher the price, and the
greater the opportunity cost. Opportunity cost helps him determine how
much he is willing to spend on a car and what types of vehicles fall within
that price range. Once he decides on a vehicle, it’s time to sit down with
the salesperson and negotiate. The critical element of negotiating is recog-
nizing that both the buyer and seller have alternatives. The seller doesnt
have to sell to you. But if the salesperson sells the car to you, he cannot
sell it to someone else. The opportunity cost of selling the car to you is
the foregone profit he would earn by selling the car to someone else. This
represents the lowest price he will accept in a deal. As a prospective buyer,
you can go elsewhere. If you buy from this dealer, you will not buy the
car from another dealer. Thus, your opportunity cost of buying from this
dealer is the price you could likely obtain from a competing dealer. This
represents the maximum price you would ever pay to this dealer.

Assume youve staked out the inventories at competing dealerships,
determined your willingness to trade away options for a lower price, and
researched dealer cost and average regional sales prices through the Inter-
net. You have a good idea of the opportunity cost of buying from this
dealer. This represents the maximum you would be willing to pay this
dealer for the car. The dealer’s costs and the price he expects to get from

other prospective buyers represent his opportunity cost of selling to you,
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and it serves as his minimum price. The price that drives the deal neces-
sarily lies between the opportunity costs of the buyer and seller and will be
mutually beneficial.

Let’s review that last point again, as it will prove to be the crucial point
in understanding the marketplace. All transactions between a buyer and a
seller are mutually beneficial. 1f either party believed it would be worse
off by making the transaction, no transaction would take place. Thus, to
make a profit, your firm must make an offer that’s at least as attractive to
the consumer as the available alternatives. In essence, then, the only way
to maximize profits is to a#tract the consumers’ money; to offer a product
and price that’s at least as desirable as those he would forego if he buys

from your firm.

What Does Economics Have to Offer to the Business Manager?

Economics studies how individuals deal with scarcity. The theory of
the firm is based on the notion that firms seek to maximize profits but
must deal with constraints that inhibit their profitability. The constraints
incorporate the opportunity costs of those with whom you wish to do
business. The most obvious constraint that confronts a firm is the cost of
production. Without production, the firm has nothing to sell, and pro-
duction costs money. Your firm is going to need workers to produce your
good. They expect to be compensated for their time and effort. Cleatly,
higher salaries for your employees mean less profit for the firm. How
much, at a minimum, must you pay them? The wage needed to attract
labor is driven by opportunity cost. If an individual works for you, he
cannot work for someone else. Hence, if you want to hire a worker, you
must offer a salary that’s at least as good as what he can get from another
employer. The salary does not necessarily have to be identical to what
competing employers offer. If your workplace is especially unpleasant or
dangerous, you may have to pay a premium to lure the individual to your
firm. At the opposite extreme, if your work environment is unusually
pleasant or offers desirable perks, you may not have to match competing
salaries to attract a workforce. The salient point is that, whatever salary
you offer, it’s going to be driven by the opportunity cost of the employees

you seek to hire.
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The same is true for the suppliers of your raw materials. Any item
they sell to you cannot be sold to someone else. If you want their busi-
ness, you must offer a price thats at least as attractive as what they can get
from another firm. Note that when it comes to hiring workers or buying
materials from prospective suppliers, the opportunity cost of doing busi-
ness with you drives the wages and prices you must pay.

Beyond the costs of production, the firm’s actions are constrained by
the opportunity cost of the consumers. From their perspective, the price
implies foregone goods and services from other firms. Thus, when con-
sumers see your price, their first instinct is to determine whether they can
lower the opportunity costs by buying the identical product at a lower
price elsewhere. As a result, the more substitutable the good, the less flex-
ibility you have in setting a price.

Suppose your good has no identical substitutes. You may have the
only BMW dealership within 100 miles of town. Does that give you mar-
ket power to set a price of your own choosing? Not really. The consumers
don’t have to buy a BMW/; they can buy another make of car. As the only
BMW dealer in town, you'll have more flexibility in setting a price than
if there were several BMW dealers in the region, but as long as consumers
can find close substitutes, the opportunity cost of purchasing from you
will still influence the price you can charge.

But what if you have no competitors of any kind? To begin with, it’s
difficult to imagine many circumstances in which 7o substitutes exist.
If you owned every car dealership in town, the consumers may deal with
out-of-town dealers. If you owned every dealership in the world, con-
sumers might consider buying a bicycle. The price-setting power for the
firm increases as the ability to substitute becomes more distant. But the
opportunity cost of the consumer still affects the price even if no viable
substitute exists. Even without substitutes, the customer doesn’t have to
buy your product. He can choose simply to do without. Thus, even when
no apparent substitutes exist, the opportunity cost of the buyer creates
boundaries for the price.

It should be obvious that there are innumerable obstacles that can get
in the way of profitability, and economists dedicate themselves to study-
ing how profit-seeking firms deal with these constraints. And that’s what

economics has to offer the business manager. Managers have to deal with
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the threat of competition, legal constraints, changing consumer tastes,
a complex and evolving labor force, and a myriad of other obstacles.
The essence of economics is to determine how to deal with the forces of
nature that get in the way of the firm’s goals.

But what does economics, or more specifically, managerial economics,
have to offer that cannot be found in other business disciplines? Mana-
gerial economics should not be viewed as a substitute for other business
disciplines. Rather, it serves as the theoretical foundation for the other
disciplines. Whereas other business disciplines may tell a manager what
to do, the managerial economist will rely on his background as a social
scientist to tell you why. A top-selling marketing textbook may list and
describe several pricing strategies. A managerial economics textbook will
explain when they will work and when they will not. A finance textbook
will teach you how to discount future after-tax cash flows to their present
value to make capital budgeting decisions. A managerial economics text-
book will explain the market forces that will help the manager project
the after-tax cash flows as well as the interest rate that should be used to

discount the projected income stream.

How Does This Text Differ from Managerial

Economics Textbooks?

Now there’s a good question! Before I pursued a PhD in economics,
I had an MBA and several years of experience with a Fortune 500 com-
pany. When I completed the doctorate and began my academic career,
I spent many years teaching managerial economics to my MBA students
and became quite familiar with the array of textbooks. Along the way,
a family member enrolled in an MBA program, and I had a chance to
refamiliarize myself with the standard MBA coursework. I began to real-
ize how useful the other courses were, but how useless the managerial
economics textbooks were. Not that economics didnt have anything
to offer the business manager, rather, most managerial economics text-
books sidestepped issues that business managers would deem useful and
devoted significant space to topics that were far too abstract or esoteric
for the manager to use. Indeed, in a survey of over 100 business programs

accredited by the Association to Advance Collegiate Schools of Business
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(AACSB), 54 percent of the respondents described the economics courses
required in their programs as either unpopular or very unpopular. The
most common reasons for their lack of popularity were that the econom-
ics courses were roo theoretical (30 percent), too difficult (23 percent), and
too quantitative (21 percent).!

None of this surprised me. Most managerial economics textbooks
devote an inordinate amount of space to elements of the theory of the
firm, which, although useful to economics as a social science, are of mini-
mal use to the practicing business manager. Virtually all managerial eco-
nomics texts, for example, demonstrate that if a firm wishes to maximize
production subject to a budget, it will allocate its resources such that the
marginal rate of technical substitution is equal to the ratio of input prices.
Confused? Would it help if I drew a graph and showed that production
would be maximized where the isoquant is tangent to the ratio of the
price of labor relative to the price of capital? I don’t think so. I've yet to
hear someone from the business community say to me “Boy, I've been sit-
ting on these isoquants all these years, and I never knew what to do with
them until I took a course in managerial economics.”

The criticism that managerial economics is too quantitative also rings
true. There’s nothing wrong with quantitative tools. Indeed, MBA pro-
grams teach a great number of tools that can help the business manager
make better decisions. I teach statistical tools in my managerial econom-
ics class that I think will be very helpful to the manager. But whats the
point in teaching quantitative skills that business managers will never use?
Most managerial economics texts place special emphasis on using algebra
and differential calculus to make pricing and output decisions. Curiously,
textbooks in the other business disciplines fail to include the use of alge-
braic equations and calculus to make decisions; in fact, many specifically
advise against attempting to do so. To that end, it seems rather illogical to
devote time and space to quantitative skills that do not translate particu-
larly well to the real world of the business manager.?

The purpose of my contributions to the economics series for Business
Expert Press is simple: To bring microeconomic theory into the world of
the business manager rather than the other way around. If an element
of theory has no practical application, there is no reason to discuss it.

Further, if an economic concept does have practical value, it is incumbent
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upon me to repackage it to suit the manager. In short, my intent is to
expound on microeconomic theory that can be taken back to the office
and put into use.

Is it necessary for a manager to have a background in economics to
read this text? The answer is 7o. My objective is to help managers make
better decisions, not to preach to economics majors. I assume that many
readers may have had a course or two in microeconomics, and some of
the more basic concepts may already be familiar to them. But I've writ-
ten the textbook under the assumption that some readers may never have
had an economics course before. For them, it will be necessary for me to
start from scratch. Of course, there may be more than a few readers who
have had an economics course in their distant past (like during the dark
ages) but have long forgotten what they'd been taught, and may welcome

a quick primer on the more basic concepts.






CHAPTER 2

Consumer Behavior:
The Law of Demand and
Its Effect on Pricing

The Law of Demand

This intent of this textbook is to introduce the manager to innovative
pricing strategies that can increase a firm’s profit. We will begin by review-
ing the basic economic concepts that lead to a single profit-maximizing
price. This is based on the assumption that a firm produces a single good
and is trying to determine the best price to charge. In setting a price, the
firm must consider the law of demand. To derive the law of demand,
assume that Moe is going to the local high school football game on a
Friday night. He has $3.75 in his pocket. For simplicity sake, assume that
hot dogs and Cokes are priced at $1.25 each. Moe goes to the concession
stand in the middle of the first quarter and must decide whether to buy
a hot dog or a Coke. Assume he buys the hot dog. Note that because the
price of a hot dog is the same as the price of a Coke, we can infer that
Moe gets more satisfaction from the hot dog than he would have obtained
from the Coke. Suppose he returns to the concession stand during the
second quarter. This time, he must decide between his second hot dog
and his first Coke. Let’s suppose he buys a second hot dog. Again, by pur-
chasing the second hot dog, he is indicating that he gets more satisfaction
from the second hot dog than he does from the first Coke. In the middle
of the third quarter, he returns to the concession stand with his last $1.25.
Let’s assume that this time, he buys a Coke. Again, his buying behavior
reveals his preferences; that is, he obtains more satisfaction from the first

Coke than he would have received from the third hot dog.
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Economists refer to the additional satisfaction Moe derives from each
additional unit of a good as marginal utility. Given that Moce’s purchases

reveal his preferences, we can conclude the following:

1. Moe prefers the first hot dog to the first Coke.
2. Moe prefers the second hot dog to the first Coke.
3. Moe prefers the first Coke to the third hot dog.

Let’s examine the last two revealed preferences: Moe prefers the second
hot dog to the first Coke, but he prefers the first Coke to the third hot

dog. If both statements are true, the fourth statement logically follows:
4. Moe prefers the second hot dog to the third hot dog.

Note that we don’t have to ask Moe if he prefers the second hot dog
to the third hot dog. Rather, these preferences were revealed through
his purchase decisions. The notion that Moe receives less satisfaction
from the third hot dog than he does from the second is called the law
of diminishing marginal utility. In general, economists assert that as
more of a good is consumed, individuals get less satisfaction from each
successive unit. If the law of diminishing marginal utility did not exist
and Moe had brought $10 to spend on concessions, he would have spent
all of his money on hot dogs. The fact that most people do not spend
all of their money on one good is implicit proof that the law exists with
all of us.

What does the law of diminishing marginal utility mean for firms?
Clearly, if each additional hot dog brings less satisfaction to Moe, he
would be willing to spend less for each additional hot dog. Suppose Moe
would have been willing to spend as much as $2 for the first hot dog,
$1.25 for the second hot dog, and $.50 for the third hot dog. Thus, if hot
dogs were priced at $.50, Moe would buy three. If the price increased to
$1.25, he would only be willing to buy two, and if the price rose to $2,
Moe would only buy one. This illustrates the law of demand: The higher
the price, the lower the quantity of hot dogs demanded.

Figure 2.1 illustrates Moc’s demand curve. The demand curve shows

the quantities Moe is willing and able to buy at each price.
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Price

§2 [
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_______________

$.50 |----n-

Demand Curve

[ i e e

[

Quantity
Figure 2.1 Demand curve

The implications of the law of demand for the firm are inherently
obvious. The higher the price of hot dogs, the fewer hot dogs Moe is
going to buy. Conversely, the more hot dogs the concession stand wishes
to sell, the lower the price it will have to charge.

In July 2011, Netflix created uproar over its announcement to split its
DVD-by-mail services and online streaming. Netflix revolutionized the
DVD rental business by mailing DVDs to consumers rather than having
them browse a local retail outlet. As quality online video streaming devel-
oped, the demand for conventional DVD rentals took a steady nosedive.
Indeed, Netflix found its own demand for online video streaming to be
on the rise, increasing from roughly six million subscribers in 2007 to
25 million in 2011.!

Butin 2011, Netflix made a strategic decision that incurred the wrath of
many subscribers. It decided to separate the two subscription plans entirely.
Consumers could subscribe to either the online service or the DVD-by-
mail service. To facilitate the move, Netflix renamed its traditional by mail
service, Qwikster. Unfortunately, Netflix was more forward-thinking than
its customers. Its goal was to split the market segments into separate services
and offer a lower price for those who chose to download films. From that
perspective, the price of online subscriptions would remain unchanged

while the price of DVD-by-mail subscriptions would fall by $2/month.
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The subscribers in the dual plan did not see things that way. For $9.99/
month, they were able to either rent or download DVDs. To continue
with that flexibility, they would have to buy two subscriptions, for a total
price of $15.98 per month, a whopping 60 percent increase. With nearly
half of its 24.6 million subscribers in the dual plan, the reaction from
consumers was one of outrage. Within three months, in response to a

marked decline in the number of subscribers, Qwikster was discontinued.

Factors that Cause Demand to Change

A demand curve, such as that illustrated in Figure 2.1, indicates the quan-
tity demanded at any given price. However, the price of that particular
good is not the only factor that determines the quantity demanded. We
know, for example, that consumer tastes change. If Moe attends the foot-
ball game on a particularly hot day, he may want more to drink. Given
that he only brought $3.75 to the game, he may choose to buy two Cokes
and one hot dog rather than two hot dogs and one Coke. We can illus-
trate the results of his changing tastes graphically. As shown in Figure 2.2,
the demand for hot dogs shifts to the left. Whereas Moe had been willing
to buy two hot dogs at a price of $1.25, he is now only willing to buy one.

Price
$2
$1.25F """

$.50

2

1 3 Quantity

Figure 2.2 Decrease in demand for hot dogs
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The impact of changing tastes on consumer demand explains why
department stores frequently have sales on seasonal clothing. As tempera-
tures fall at the end of the summer, the demand for summer clothing
decreases. Thus, the quantity of summer clothing demanded at any given
price decreases, forcing the firm to lower its price.

This also explains why firms advertise. Advertising can increase the
demand for their goods. At any given price, more units can be sold.
A classic example of the power of advertising lies in brand name pharma-
ceuticals. Many pharmaceutical firms obtain patents on drugs when they
are first introduced. This gives them the exclusive right to produce and
sell the drug for 20 years. Once the patent expires, other pharmaceutical
companies can produce identical drugs. To retain its price position, the
firm that holds the patent on the drug creates a brand name and spends
millions of dollars on advertising to partially insulate its position once the
bioequivalent generic brand hits the market. The strategy seems to work:
According to the U.S. Food and Drug Administration, despite marketing
identical products, brand name drugs are priced 80 to 85 percent higher
than their generic equivalent.”

Changes in the prices of substitute goods can also cause demand to
shift. As shown in Figure 2.3, as the price of DVD players decreased in
the 1990s, the demand for VCRs decreased.

DVD players VCRs

|
PZ

e B

Q Q Q

s Q<«—Q Q

Figure 2.3 Effect of change in the price of a substitute good
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Similarly, when a competitor lowers its price, the demand for your
product will decrease. Sometimes a firm manufactures two brands of the
same product. Proctor & Gamble manufactures both Cascade and Dawn.
Sony produces both laptops and tablets. When the same firm produces
substitute goods, a change in the price of one good will affect the demand
for the substitute.

If two goods are complementary, a change in the price of one good
will affect the demand for the other. A decrease in the price of a laser
printer, for example, will increase the demand for ink cartridges, as illus-
trated in Figure 2.4.

Later in the text, we will explain the significance of complementarity
on pricing. For now, let’s simply note the fact that in many instances,
the price of a laser printer may be the same as the price of two or three
ink cartridges refills. Likewise, whereas the price of a razor may be rela-
tively low, the price of the razor-specific blades seems to be quite high.
By lowering the price of one good, the demand for the complementary
good increases. In the case of the laser printers or razors, the firm holds
the price of one good down with the expectation that it will make up for
the lost profit margin via the increased demand for the complementary
product.

Changes in consumer incomes can also affect demand. An increase

in incomes might boost the demand for NBA basketball tickets. Rising

Laser printers Ink cartridges

s P

Q Q Q Q—Q Q
—>

Figure 2.4 Effect of change in price of a complementary good
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incomes do not always cause demand to increase. Increasing incomes may
cause the demand for used cars to decrease because consumers would
rather buy a new car and can now afford to do so. Economists refer to
any good for which demand increases when incomes increase as a normal
good. When the demand for a good is inversely related to consumer
incomes, it is called an inferior good.

One should not be misled by the inferior tag. Inferior goods are not
necessarily low quality products. Few persons would consider a Porsche
970 to be a low-quality car. But if a professional baseball player who cur-
rently drives a Porsche signs a five-year $100 million contract and chooses
to buy a $387,000 Lamborghini as his next car instead of a Porsche, we
can conclude that, for him, the Porsche is an inferior good.

Finally, demand can increase or decrease in response to changes in
price expectations. Readers may recall the long gas lines that occurred in
the hours following the 9/11 terrorist attacks. Drivers anticipated that
the attacks would cause a dramatic spike in fuel prices and showed up en

masse to fill up their tanks.

The Law of Demand and Consumer Surplus

A critical concept that arises from the law of demand is called consumer
surplus. Consumer surplus refers to the difference between the price the
consumer is willing to pay and the price he actually pays. Consumers
enter the marketplace looking for bargains, which occurs when a
consumer buys a good at a lower price than he is willing to pay. Thus,
consumer surplus measures the dollar volume of bargains accruing to
the consumer.

We can return to Moe’s demand curve to measure his consumer
surplus. In our original example, each hot dog was priced at $1.25.
Because Moe was willing to pay up to $2 for the first hot dog, his
consumer surplus for the hot dog is $.75. Similarly, because he was
willing to pay up to $1.25 for the second hot dog, he buys the hot
dog, but does not gain any additional consumer surplus. Collectively,
the value Moe placed on two hot dogs summed to $3.25, but he only
spent $2.50, allowing him to retain $.75 in consumer surplus, as
shown in Table 2.1.
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Table 2.1 Calculating consumer surplus

Consumer
Hot dogs | Willingness to pay $ Price $ surplus $
1st 2 1.25 2-125=.75
2nd 1.25 1.25 1.25-1.25=0

Total Consumer Surplus: .75

Price

$2

$1.25

$1

$.50

Consumer surplus on first unit

D

Quantity

Figure 2.5 Graphical representation of consumer surplus

Consumer surplus can be represented graphically. For each unit of
output, the corresponding point on the demand curve shows the price
the individual would be willing to pay for that unit. The vertical distance
between the point on the demand curve and the actual price is the con-
sumer surplus for that unit, as shown in Figure 2.5.

We can expand our individual demand curve to derive a market
demand curve. Suppose two other consumers (Larry and Cutly, of course)

also brought money to the football game. Their willingness to pay for hot

dogs is summarized in Table 2.2.
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Willingness to pay $
Hot dog Moe Larry Curly
st 2 1.75 1.50
2nd 1 0.75 1.25
3rd 0.50 0.25 0.40

Collectively, the consumers’ willingness to pay can be used to derive a

market demand curve. For example, if the price of a hot dog was $2, Moe

would be willing to purchase one hot dog and Larry and Curly would not

be willing to buy any. If the price was $1.75, Moe and Larry would each

buy one hot dog, but Curly would not purchase any. Hence, at a price of

$2, the quantity demanded is one and at $1.75, the quantity demanded

is two. Table 2.3 summarizes the market demand curve, which is depicted

graphically in Figure 2.6.

Table 2.3 Market demand

Price $ Quantity demanded
2 1
1.75 2
1.50 3
1.25 4
1 5
0.75 6
0.50 7

We can use the market demand information to determine the conces-

sion stand’s revenue and the level of consumer surplus. If the concession

stand charges $1 for a hot dog, five hot dogs will be purchased. The con-

cession stand will collect $5 in total revenue and consumer surplus will
be equal to ($2 — $1) + ($1.75 — $1) + ($1.50 — $1) + ($1.25 — $1) +
($1 - $1), or $2.50.
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Figure 2.6 Graphical representation of market demand

Let’s take the concession stand example to create a generic graph to
illustrate market demand. Because the firm’s revenue is equal to price
times the quantity demanded, revenue is represented on the graph by the
vertical distance between the origin and the price, and the horizontal dis-
tance between the origin and the quantity demanded. Consumer surplus,
which represents the consumer value that is not captured by the firm, is
the area that lies underneath the demand curve, but above the price. This
is illustrated in Figure 2.7.

Figure 2.7 succinctly illustrates the world of the single-price firm. At
a given price, consumers are willing and able to purchase a given quan-
tity. However, because some consumers would have been willing to pay a
higher price for the good, a percentage of the overall value that consumers
place on the good goes uncaptured by the firm. In the previous example,
one-third of the overall value that Moe, Larry, and Curly placed on hot
dogs was not captured. As the chapters develop, we will investigate inno-

vative pricing strategies that attempt to capture consumer surplus.
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Figure 2.7 Graphical representation of consumer surplus
and total revenue

Summary

* The law of demand is driven by the law of diminishing mar-
ginal utility, which states that consumers get less additional
satisfaction from each additional unit consumed.

* Because cach unit yields less additional satisfaction, the less
the consumer is willing to pay consume it.

* The law of demand suggests that, all else equal, the more units
the firm wishes to sell, the lower the price it must charge.

* The quantity that a consumer is willing to buy at each price is
affected by changes in tastes and preferences, income changes,
changes in the prices of substitute and complementary goods,
and changes in price expectations.

* Consumer surplus is the difference between the price the
consumer is willing to pay and the actual price paid by the
consumer. It represents revenue that the firm did not capture

that the consumer was, in fact, willing to pay.






CHAPTER 3

Understanding the Price
Sensitivity of Buyers

The law of demand asserts that as the price of a good rises, the quan-
tity demanded decreases and vice versa. Another key element of demand
theory that is critical to price-setting is the price elasticity of demand.
The price elasticity of demand refers to the responsiveness of the quan-
tity demanded to price changes. Drivers inevitably grumble about rising
gasoline prices, and for good reason. Many individuals regard driving as
a necessity because they simply live too far from work, school, or other
valued destinations to walk or ride a bike. Moreover, their cars only run
on gas: They cant pump lemonade into their tanks if the price of gas
becomes too costly. But consumers are less likely to complain about the
rising price of frozen yogurt, and for two reasons. First, frozen yogurt is
unlikely to be viewed as a necessity. If the consumer thinks the price is too
high, she can simply do without. Moreover, ice cream and frozen custard
are reasonably close substitutes for frozen yogurt. Therefore, if the price of
frozen yogurt rises, the consumer can purchase the substitute.

Let’s illustrate the concept of price elasticity graphically. Figure 3.1
shows the demand curves for gasoline and frozen yogurt. Note that
whereas the law of demand holds in both cases, a given increase in the
price leads to a larger decrease in the quantity of frozen yogurt demanded
relative to the decline in the quantity of gasoline demanded. When the
quantity demanded of a given product is relatively responsive to price
changes (i.e., frozen yogurt), we say that good has a relatively elastic
demand. When the quantity demanded of a good is not very responsive
to price changes (i.e., gasoline), we say the good has a relatively inelastic
demand.

What determines price elasticity? We have already covered two determi-

nants. The first determinant is whether the good is a luxury or a necessity.
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Figure 3.1 Graphical representation of price elasticity

Clearly, if a good is considered to be a luxury, the prospective buyer may
choose not to buy it if the price is too high. This is why the travel industry
often suffers during recessions. Families are less likely to go on a vacation
if one or more of the parents is unemployed or fears losing his job. If the
product is viewed as a necessity, on the other hand, the consumer may have
no choice but to continue to buy the good.

Another determinant is the availability of substitutes. Consumers look
to minimize the opportunity cost of making a purchase. When the price
of a good rises, they look for cheaper substitutes. Thus, when the price of
frozen yogurt rises, they can substitute into ice cream, whereas the drivers
cannot opt for cheaper substitutes when the price of gasoline rises.

This is why gasoline is a frequent government target for taxation. In
1980, the federal gasoline tax was 4 cents per gallon. By 1993, the tax had
risen to its current level of 18.4 cents per gallon. And this is only the fed-
eral tax. Each state has its own tax, ranging from roughly 10 to 40 cents
per gallon.! Gasoline is a target for taxation because as a necessity with
no viable substitutes, consumers cannot cut back significantly on their
gasoline consumption when prices rise.

Another determinant of price elasticity that relates to the availability
of substitutes is the definition of the market. For example, whereas con-

sumers may view the demand for gasoline to be relatively inelastic, the
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same cannot be said for the gasoline sold at the gas station on the corner
of First and Main. Clearly, whereas consumers have few alternatives when
the price of gasoline rises, they can easily substitute away from the gaso-
line sold at a specific station by purchasing gas from a competing station.
Thus, whereas the demand for gasoline may be inelastic, the demand for
gas sold by a specific retailer is highly elastic.

Another determinant of price elasticity is the price of the good as a
percentage of the consumer’s budget. The National Association for Con-
venience Stores reported an average gross margin of nearly 47 percent
on warchouse-delivered snack foods at convenience stores in 2008.2 This
should not come as a surprise to consumers. A candy bar that might cost
$0.50 at a supermarket may cost $0.75 (50 percent more) at a conveni-
ence store. Why? Undoubtedly, consumers do not make the trip to the
convenience store to buy snack foods. In most cases, they enter the store
to finalize a gasoline purchase. In deciding whether to buy the candy bar,
the consumer is well aware that a better price can be had at a supermarket.
But even if the candy bar is cheaper at the supermarket, the opportunity
cost of buying it at the convenience store is fairly low, particularly when
one considers the time involved in finding a better price. Therefore, we
would expect consumers to be relatively price inelastic when it comes to
goods that are relatively inexpensive.

Although consumers may claim that they’re willing to pay the addi-
tional 50 percent for convenience, the rationale doesnt really hold up
to scrutiny. Suppose a convenient auto dealer was selling a new car for
$30,000 whereas a competing dealer on the other side of town was offer-
ing the identical car for $20,000. Would the consumer be willing to pay
the additional 50 percent for the convenience? Clearly, the difference
between paying 50 percent more for a candy bar as compared to 50 percent
more for a new car is the opportunity cost of the purchase. Regardless of
whether the consumer buys the car at the convenient dealership or the
one across town, the opportunity cost of the purchase is sizable. Conse-
quently, the higher the price as a percentage of the consumer’s budget, the
more price sensitive the consumer.

The final determinant of price elasticity is the time the consumer has

to make a purchase. Consider an extreme case. The National Weather
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Service reports that a hurricane is imminent. When that occurs, coastal
residents are in a rush to buy plywood hurricane shutters, install them
quickly, and drive inland before the storm makes landfall. Under less
trying circumstances, these same consumers would shop around for an
acceptable price. With the hurricane due to arrive in a matter of hours,
consumers have minimal opportunity to compare prices and may feel
compelled to make a hasty purchase. Clearly, this gives a great deal more
market power to the supplier of plywood, whose price need not be as
competitive as it might have been during less urgent periods.

The importance of time as a determinant of price sensitivity should
not be underestimated by firms. Because the price of a good repre-
sents opportunity cost, buyers constantly seek ways to minimize the
opportunity cost of a purchase. Firms that foolishly believe they have
the advantage over consumers will eventually find that buyers found a
way to lower their opportunity costs. When the price of gas increased
by $0.86/gallon between the spring of 2010 and 2011, both Toyota
and Honda reported significant increases in Prius and Insight sales.®
Clearly, most consumers are not in a position to buy a new car when gas
prices rise. However, if fuel prices remain high, over time, consumers
will look seriously at hybrids when they need a new vehicle. In summary,
then, the longer the time the consumer has to make a purchase decision,
the more elastic the demand for the good.

How can knowledge of price elasticity help a firm make better pricing
decisions? To begin with, we need to find a way to measure price elas-
ticity. Because the law of demand holds regardless of whether the good
has an elastic or inelastic demand, how do we distinguish one from the
other? Because price elasticity refers to the responsiveness of the quantity
demanded to price changes, the degree of responsiveness can be meas-

ured. Economists measure price elasticity as
E, = % change in quantity purchased/% change in price

In measuring price elasticity, note that “quantity purchased” is used
instead of “quantity demanded.” Although the intent is to equate the
two, this may not always be the case. If the firm stocks out of an item,

the quantity demanded may exceed the quantity purchased. For firms
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trying to measure price elasticity, this is an important consideration. If
the quantity demanded exceeds the quantity purchased due to stockouts,
the results may delude managers into thinking consumers are less price
sensitive than they actually are.

Because the law of demand suggests that the quantity demanded
decreases as prices rise, E, is negative. The convention among many econ-
omists is to ignore the negative sign. In terms of measuring price elasticity,
economists define elastic as any situation in which the percentage change
in the quantity demanded exceeds the percentage change in the price.
Based on the equation, then, if the good has a relatively elastic demand,
the elasticity coeflicient will be greater than one. For example, an elastic-
ity coefficient of 2.5 means that each 1 percent change in the price leads
to a 2.5 percent change in the quantity demanded. Inelastic demand is just
the reverse: Economists say that a good has a relatively inelastic demand
if the percentage change in the quantity demanded is less than the per-
centage change in the price. In such cases, the elasticity coefficient will be
less than one. For instance, if the elasticity coefficient is equal to 0.4, a
1 percent change in the price leads to a 0.4 percent change in the quantity
demanded. If the percentage change in the quantity demanded is equal to
the percentage change in the price (i.e., a 10 percent price increase leads
to a 10 percent decrease in the quantity demanded), the good is exhibit-
ing unitary elasticity. The definitions are summarized in Table 3.1.

The coeflicient is more precisely measured as

_ (New quantity — old quantity) / (Average of the two quantities)

EP
(New price — old price) / (Average of the two prices)

Note that the respective denominators in calculating percentage

changes are the average of the two quantities (or prices) rather than

the original quantity (or price). This is to assure that the coefficient

Table 3.1 Measuring and Defining elasticity

(1) IfE,> 1, demand is elastic (i.e., relatively responsive to price changes)

(2) IfE, < 1, demand is inelastic (i.e., relatively unresponsive to price changes)

(3) IfE, = 1, demand is unitary (i.e., percentage change in price equals percentage
change in quantity)
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corresponding to a given price change along a demand curve will be
the same regardless of whether the price increases or decreases. For
example, suppose a firm increases the price from 5 to $11, and as a
result, the quantity demanded decreases from six to two units. If the
percentage change in the price was measured as the change in the price
divided by the original price, the percentage change would be equal to
120 percent. If, on the other hand, the price decreased from 11 to $5,
the percentage change in the price would be equal to 54.5 percent. By
dividing the price change by the average of the two prices, the percent-
age change will be the same regardless of whether the original price was
$5 or $11. This assures that the calculated price elasticity coeflicient
will be the same regardless of whether the price increases or decreases.

When calculating the price elasticity of demand, firms should be
cognizant of the fact that the two price/quantity combinations may not
lie on the same demand curve. Figure 3.2 illustrates the problem that
may arise. The graph on the left shows two price/quantity combinations.
When using the numbers to calculate the price elasticity of demand, the
firm assumes they lie on the same demand curve. The graph on the right
shows another possibility. One of the other determinants of demand (i.e.,
the price of substitutes) may have changed, causing the demand curve to
shift. If the price/quantity combinations lie on different demand curves,
the elasticity coeflicient will be biased and could provide misleading pric-

ing implications. One should note that the scenario on the right is quite

Assumed to be the demand curve
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Figure 3.2 Incorrect inference of elasticity



UNDERSTANDING THE PRICE SENSITIVITY OF BUYERS 29

likely to be the case. Managers usually do not change prices randomly.
More often than not, the price change was motivated by a change in a
factor that can shift a demand curve, such as the price charged by com-
peting firms. Later in this text, when we discuss dynamic pricing and
e-commerce, we will see opportunities for firms to obtain more accurate
measures of price elasticity.

The relationship between price elasticity and revenue is important.
For example, suppose a firm raises its price from 5 to $10 and the quantity
demanded falls from 100 to 60 units. In this case, raising the price caused
the firm’s revenue to increase from 500 to $600. Suppose, however, that
in response to the price increase, the quantity demanded falls from 100
to 40 units. In this circumstance, the price increase caused revenues to
fall from 500 to $400. Figure 3.3 illustrates the distinction. Note that the
demand curve that corresponds to the decrease in revenues is more elastic
than the demand curve that is associated with an increase in revenues.

When we reflect on the definitions of elastic and inelastic in Table 3.1,
the relationship between elasticity and revenue should become fairly

obvious. We define demand as elastic if the percentage change in quan-
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Figure 3.3 Elasticity and revenue
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tity exceeds the percentage change in price. Hence, for example, if the
price rises by 10 percent, the quantity demanded will fall by more than
10 percent, which implies that revenue will decrease. If, on the other
hand, the price declines by 10 percent, the quantity demanded will rise
by more than 10 percent. This suggests that revenues will increase in
response to the price cut. In general, therefore, when the demand is elas-
tic, price and revenue will move in opposite directions.

If demand is relatively inelastic, the percentage change in the quantity
demanded will be less than the percentage change in the price. Thus, if
the price rises by 10 percent, the quantity demanded will fall by less than
10 percent, causing revenue to rise. If the price falls by 10 percent, the
quantity demanded will rise by less than 10 percent, leading to a decrease
in revenue. If demand is inelastic, therefore, price and revenue will move
in the same direction.

Finally, if demand is unitary, a given percentage change in the price
will lead to an identical percentage change in the quantity demanded. For
example, a 10 percent price hike will lead to a 10 percent decline in the
quantity demanded. The two percentage changes cancel out, causing rev-
enues to remain the same. Table 3.2 summarizes the relationship between
elasticity and revenue.

Although many persons (economists included) tend to label a good
as having either an elastic demand for an inelastic demand, the elasticity
depends on the price. If we examine the demand schedule in Table 3.3
and calculate the price elasticity of demand between each pair of prices,
the results are illuminating.

As Table 3.3 indicates, the price elasticity of demand is not constant
acrossall prices. Between $3and $5, demand isinelastic. Between $5and $6,

demand is unitary, and demand is elastic for prices above $6. We can

Table 3.2 Relationship Between elasticity and revenue

(1) Elastic: % change in QD > % Price and revenue move in opposite
change in P directions

(2) Inelastic: % change in QD < % Price and revenue move in the same
change in P direction

(3) Unitary: % change in QD =% Revenue will not change if the price
change in P changes
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Table 3.3 Price elasticities along the
demand curve

Price Elasticity
$ Quantity | coefficient
8 3
> 2.14
7 4
> 1.44
6 s 1
5 6/
> 0.69
4 7
TN o
3 8/

also see that as we move up the demand curve, the coefficient becomes
increasingly elastic.

This revelation should not be too surprising. We used snack foods
at a convenience store to illustrate why the price of snack foods could
be 50 percent higher than at a supermarket without causing sales to
suffer dramatically. Let’s assume that the manager of the store increased
the price of a candy bar from $0.50 to $0.75. Although the number
of candy bars sold decreased after the price hike, revenues increased.
This would indicate that the candy bars had an inelastic demand. The
manager would be foolish to believe that candy bars would have an
inelastic demand at all prices. If consumers were relatively insensitive
to candy bar prices, and price increases were inevitably accompanied by
rising revenue, then the manager would think that charging $25 for a
candy bar would yield far greater revenues than $0.75. Clearly, the store
would be hard-pressed to sell 2ny candy bars at a price of $25. It stands
to reason, then, that somewhere between $0.75 and $25, the demand
goes from being inelastic to elastic.

Let’s see how the relationship between elasticity and the demand
curve affects pricing. Theory suggests that demand tends to be relatively
inelastic at lower prices, becomes unitary at a higher price, and eventually

becomes elastic at even higher prices. Earlier, we stated that if the current
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price is in the inelastic portion of a demand curve, an increase in the price
will cause revenues to rise. On the other hand, if the current price is the
in elastic section of the demand curve, decreasing the price will cause
revenues to rise. Taken together, this implies that the firm will maximize
revenues by setting its price in the unitary section of the demand curve.
This is shown in Figure 3.4. As the price moves toward P*, revenues rise.
Total revenues are maximized by setting the price in the unitary section of
the demand curve. At that price, Q* units are demanded.

Of course, firms are interested in maximizing profits, not revenues.
Although an understanding of price elasticity is critical to the decision
maker, the scenario exhibited in Figure 3.4 will also maximize profits
if the firm has no variable costs. This is likely to be the case for setting
ticket prices. The seats already exist; the relevant decision is what price
to charge. Because variable costs will not change as more tickets are sold,
the firm seeks the ticket price that will maximize revenues. In doing so,
it will also maximize profits. Note that in this context, the ticket seller
may actually be more profitable by leaving seats empty than by lower-
ing the price to assure a sellout. Later, we will discuss pricing strategies

that would allow the firm to sell every seat without suffering a decline

in profits.
Price
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Figure 3.4 Elasticity and the revenue-maximizing price
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Cross Price Elasticity of Demand

Another important elasticity concept is the cross price elasticity of
demand. Often, a firm may offer complementary or substitute goods in
its product lines. At Burger King, French fries and soft drinks are com-
plements to hamburgers. Proctor & Gamble’s (P&G) line of laundry
detergents include Tide, Cheer, and Bold. Although they are all P&G
brands, consumers view them as substitutes. When a firm has product
lines that serve as either complements or substitutes for other lines,
a change in the price of one good might affect the unit sales of the other
good. An increase in the price of hamburgers at Burger King may decrease
not only the quantity of hamburgers demanded, but also the quantity of
fries demanded. This is illustrated in Figure 3.5.

The cross price elasticity of demand is a means to measure the sensi-
tivity of unit sales of one good to changes in the price of a related good.

It is calculated as

E_ = % change in the quantity of good Y purchased/% change in the
price of good X,

where goods X and Y are either substitutes or complements. In evaluating
the coefficient, the primary difference between the cross price elasticity
of demand and the standard price elasticity coeflicient is that the latter

is, by definition negative (price and quantity are inversely related on the

Hamburger French fries
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Figure 3.5 Cross price elasticity of demand
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demand curve). Therefore, economists usually ignore the negative sign. In
contrast, the cross price elasticity of demand can be either positive or neg-
ative, depending on the relationship between X and Y. If the two goods
are complementary, an increase in the price of X will cause the unit sales
of Y to fall, implying a negative cross-elasticity coeflicient. For example, if
the estimated cross-elasticity coeflicient is —3, a 1 percent increase in the
price of X will lead to a 3 percent decrease in the unit sales of the com-
plementary product. If X and Y are substitutes, an increase in the price of
X will result in increased unit sales of Y. In this case, the cross-elasticity
coefficient will be positive. As an example, a cross-elasticity coefficient of
0.85 implies that a 1 percent increase in the price of X will cause the unit
sales of the substitute good, Y, to increase by 0.85 percent.

The cross-elasticity coeflicient can be useful to determine the degree
of complementarity or substitutability across product lines. Suppose, for
example, that the cross-elasticity coeficient that measures the responsive-
ness of French fry sales to changes in hamburger prices is —4. In contrast,
suppose the coeflicient that measures the responsiveness of ice cream sun-
daes to changes in hamburger prices is —0.10. The first scenario implies
that each 1 percent increase in the price of hamburgers decrease the
quantity of French fries sold by 4 percent whereas, in the second case,
a 1 percent increase in the price of hamburgers causes ice cream sundae
sales to fall by 0.10 percent. Together, these coeflicients imply that fries
are a much closer complement to hamburger sales than are ice cream
sundae sales.

The same type of comparisons can be made for product lines that
are potentially substitutes for each other. The cross-elasticity coeflicient
that measures the responsiveness of chicken sandwich sales to changes in
hamburger prices may be 1.5, whereas the responsiveness of salad sales
to changes in hamburger prices may be 0.3. One would infer from these
coefficients that chicken sandwiches are considered by customers to be

closer substitutes for hamburgers than salads.

Summary

¢ The price elasticity of demand refers to the responsiveness of

the quantity demanded to price changes. It is measured by the
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percentage change in the quantity demanded divided by the
percentage change in the price.

The degree to which consumers respond to price changes
depends on whether the good is a luxury or a necessity, the
degree to which substitutes are available, the broadness of the
definition of the market, the price of the good as a percentage
of the consumer’s income, and the time the consumer has to
make the purchase.

If the percentage change in the quantity demanded exceeds
the percentage change in the price, demand is deemed to be
relatively elastic. Price changes and revenue changes will move
in opposite directions.

If the percentage change in the quantity demanded is less
than the percentage change in the price, demand is deemed to
be relatively inelastic. Price changes and revenue changes will
move in the same direction.

If the percentage change in the quantity demanded is the
same as the percentage change in the price, demand is deemed
to be unitary elastic. Price changes within this range will not
affect revenues.

As the price rises, demand becomes increasingly elastic. It
moves from an inelastic section to a unitary section to an elas-
tic section. The firm’s revenues will be maximized by setting
the price in the unitary section.

The cross price elasticity of demand measures the responsive-
ness of the quantity demanded of one good to price changes
in a related good, such as a substitute or complementary
good. It is measured as the percentage change in the quantity
demanded of good X divided by the percentage change in the
price of good Y.
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CHAPTER 4

One Perfect Price: Profit
Maximization for the Single
Price Firm

Ultimately, the purpose of this textbook is to develop innovative pricing
strategies designed to capture consumer surplus. But prior to devising
such strategies, we must first derive the profit-maximizing strategy for the
single-price firm so we have a basis for comparison.

Let’s assume Wendy has created her own interior design business. To
start her business, she purchased interior design software for $1000 that
would allow prospective clients to visualize her ideas. She also bought an
assortment of wallpaper, carpet, and paint samples for $500. Of course,
cach individual job will incur additional costs. Although the cost and
price of each job would vary in real life, we will assume the costs associ-
ated with each job are equal to $550 and she will charge a flat fee to each
client.

The costs of the software and samples are considered to be fixed costs
because they will not vary with the number of jobs Wendy takes on. More-
over, if she has already purchased the software and samples and cannot
return them for a partial refund, they constitute sunk costs, meaning they
cannot be recovered. Wendy’s first decision is to determine whether she
could take on her first job. If this were to be her one and only job, she
could scour the marketplace and find the individual is willing to pay the
most for her services. As not all interior designers are alike, Wendy faces
competition but retains some flexibility to set her own price.

Suppose Wendy finds a customer who is willing to pay $1300. Should
Wendy take on the job? At first glance, one may say no. After all, she has
already expended $1500 on the samples and software, and the job will

cost an additional $550. But this is where the significance of sunk costs
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comes into play. Assuming she cannot return the samples or resell the
software, if she turns down the job, her business will suffer a $1500 loss.
But if she takes the job, she expends an additional $550, collects an addi-
tional $1300, and her overall loss falls from $1500 to $750. By agreeing
to the job, her losses decrease by $750. Economists argue that because
sunk costs cannot be recovered, they should be ignored in decision mak-
ing. In Wendy’s case, the only factors that are relevant to the decision
are the additional costs the job will incur and the additional revenues it
will generate. The $550 cost of completing the job is called a variable
cost because it represents an expenditure that varies with the number of
jobs completed. Alternatively, economists label the additional cost of each
additional job as its marginal cost. Clearly, Wendy should agree to the
job if she can get a price that exceeds $550.! Therefore, because the client
is willing to pay $1300 for the job, Wendy will profit by $750 by agreeing
to the work.

The law of demand suggests that the more jobs Wendy wants to take
on, the lower the price she will have to charge. Again, for the time being,
we will assume that Wendy plans to charge all of her customers the same
price. If Wendy wants to perform two jobs, she will have to lower her
price for both clients. Suppose she decides she can attract two clients
if she charges a price of $1200. Is it worth her while? At face value, the
answer is yes. The second job will cost $550, so if she can get a price of
$1200, she adds $650 to her overall profits. But is this really the case?
Lets do some simple math: If she only performs one job, her revenues
will equal $1300 and her variable costs will total $550, leaving a profit
contribution of $750. If she decides to do two jobs, her revenues will be
$2400 and her variable costs will sum to $1100. Note that the second job
increased her overall profits by only $550, not $750.

Why did her profits rise by only $550? To understand, let’s examine
the full ramifications of her decision making. If she only agrees to one job,
she can charge her client $1300. If she decides to do two jobs (and under
the assumption that all of her clients will be charged the same price),
she will charge $1200 for each job. Although she gains an excra $1200
in revenue from the second job, the revenue she could have earned from
the first job falls from $1300 to $1200. In understanding the ramifica-

tions from the revenue side, the additional $1200 is referred to as the
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output effect. It represents the revenue she will receive from the second
job. The $100 price cut on the first job is referred to as the price effect.
Economists refer to the additional revenue generated from an additional
unit (or job, in this case) as the marginal revenue. The marginal revenue
from performing two jobs instead of one is equal to the sum of the output
and price effects. Put another way, although the second job is priced at
$1200, if Wendy decides to do it, her revenues only increase by $1100
($2400 from two jobs less the $1300 she could have earned from one
job). Thus, the marginal revenue from the second job is $1100.

In essence, when considering whether to perform two jobs instead of
one, she need only ask two questions: By how much will her costs rise if
she performs the job ( marginal cost), and by how much will her revenues
rise if she performs the extra job ( marginal revenue)? In this case, if she
decides to do two jobs, the additional (marginal) cost is $550 and the addi-
tional (marginal) revenue is $1100. Hence, her profits will rise by $550
if she does the second job. (In this case, because her business is not yet
profitable if she only agrees to two jobs, her losses will decline by $550).

Table 4.1 summarizes the potential jobs Wendy can take on. As the
table illustrates, each job can be evaluated by comparing its marginal rev-
enue and marginal cost.

As the table indicates, the marginal revenue from each of the first four
jobs exceeds the marginal cost. Wendy would not be willing to take on
five jobs because the marginal cost ($550) exceeds the marginal revenue

($500).

Table 4.1 Finding the profit-maximizing price and quantity using
marginal revenue and marginal cost

Total Marginal | Total | Marginal | Total
Jobs | Price | revenue $ | revenue $ | cost $ | cost$ | profit $
0 - 0 - 1500 - (1500)
1 1300 1300 1300 2050 550 (750)
2 1200 2400 1100 2600 550 (200)
3 1100 3300 900 3150 550 150
4 1000 4000 700 3700 550 300
5 900 4500 500 4250 550 250
6 800 4800 300 4800 550 0




40 INNOVATIVE PRICING STRATEGIES TO INCREASE PROFITS

We can also use the data in Table 4.1 to calculate the consumer sur-
plus. Wendy is charging her clients the profit-maximizing price of $1000.
However, we know that one of her clients was willing to pay $1300, one
was willing to pay $1200, and a third was willing to pay $1100. By charg-
ing all four clients $1000, Wendy is missing out on $600 in consumer
surplus.

Figure 4.1 illustrates the single price strategy. Due to the price effect,
the marginal revenue from an additional job is less than the price of the
job (except for the initial one). Therefore, the marginal revenue curve lies
below the demand curve. Because we assumed the marginal cost of each
job to be constant, the marginal cost curve is a horizontal line.

Figure 4.1 shows the marginal revenue for each of the first four
jobs exceeds the marginal cost. Beginning with the fifth job, mar-
ginal cost is greater than marginal revenue. The demand curve indi-
cates that the four jobs can be sold at a price of $1000. Figure 4.2
focuses on consumer surplus. As the graph indicates, the consumer sur-
plus on the first job is $300, the consumer surplus on the second job is
$200, and the consumer surplus on the third job is $100. The client for

the fourth job retains no consumer surplus.

$1,300 - :
$1,200
$1,100
$1,000

$900

Marginal cost

$550

Demand

Marginal revenue

Figure 4.1 Graphical representation of the profit-maximizing price
and quantity
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$1,300
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$1,000
$900

Marginal cost
$550 BN

1 7 3 4 \6 Demand

Marginal revenue

Figure 4.2 The profit-maximizing quantity and consumer surplus

p*

Marginal cost

Demand

Marginal revenue

Figure 4.3 Graphical representation of profit contribution and
consumer surplus at the profit-maximizing quantity

Figure 4.3 combines figures 4.1 and 4.2 into a single generic graph.
The firm has an incentive to produce until the point where the marginal

revenue is equal to the marginal cost (i.e., it produces every unit for which
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marginal revenue exceeds marginal cost, but produces no unit whose
marginal cost is greater than its marginal revenue. The corresponding
profit-maximizing price (P*) is indicated by the demand curve: It shows
the highest price that would allow the firm to sell the profit-maximizing
quantity (Q*). The shaded area illustrates the consumer surplus and the

striped area is the firm’s profit contribution.

Summary

* Marginal revenue is the change in revenue associated with a
given change in output. Marginal revenue has two compo-
nents: The output effect, which is the revenue generated by
the additional units of output; and the price effect, which is
the revenue lost on previous units due to the price reductions
necessary to sell more units.

¢ If the revenue generated by the additional units (i.e., output
effect) exceeds the lost revenue on the other units due to the
price reduction (i.e., price effect), marginal revenue is greater
than zero. Increased production will lead to more revenue.

¢ If the revenue generated by the additional units (i.e., output
effect) is less than the lost revenue on the other units due to
the price reduction (i.e., price effect), marginal revenue is less
than zero. Increased production will cause total revenues
to fall.

* Marginal cost refers to any change in costs that are associated
with an increase in production. Marginal costs are, by defini-
tion, variable costs.

¢ If the marginal revenue associated with an increase in produc-
tion exceeds its marginal costs, the firm’s profits will rise (or
its losses will become smaller).

¢ If the marginal cost associated with an increase in production
exceeds its marginal revenue, the firm’s profits will fall (or its
losses will rise).

* Under a single price strategy, uncaptured consumer surplus

will exist.
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CHAPTER 5

If You Could Read
My Mind: First-Degree Price

Discrimination Strategies

Readers are probably a step or two ahead of me. Why, one may ask, does
Wendy have to charge all four clients the same price? Can't she negoti-
ate prices with each client individually? Indeed, she probably can. If she
does, Wendy is engaging in price discrimination. Price discrimination is
the practice of charging different prices to different customers. Before we
elaborate, let’s first identify what would not constitute price discrimination.
In our simplified example, we assumed the cost of each job was identical.
In the context of interior design, this isn't a very realistic assumption. Some
clients will want more elaborate design jobs than others. Consequently,
one can reasonably expect that the price Wendy charges each client will be
based on the cost of the job. This would not constitute price discrimination
because the price variations across customers are based on cost differences
across customers. Price discrimination exists when the price differences are
unrelated to cost differences; that the firm charges different prices to differ-
ent customers because of differences in their willingness to pay. In essence,
price discrimination is based on what we saw in Figure 4.1: that under
a single price strategy, some consumers are willing to pay more than the
profit-maximizing price. Hence, these customers walk away with consumer
surplus that the firm cannot capture with a single price. Price discrimina-
tion is an attempt to capture some or the entire consumer surplus.

The most extreme form of price discrimination is first-degree price
discrimination (sometimes called perfect price discrimination). Under
first-degree price discrimination, each unit is sold for the highest price
the market will bear. We can examine first-degree price discrimination

by looking at the numbers in Table 5.1. We already determined that one
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Table 5.1 First-degree price discrimination

Price Total Marginal | Total | Marginal | Total
Jobs | $ revenue $ | revenue $ | cost $ | cost$ | profit $
0 - 0 - 1,500 - (1,500)
1 1,300 1,300 1,300 2,050 550 (750)
2 1,200 2,500 1,200 2,600 550 (100)
3 1,100 3,600 1,100 3,150 550 450
4 1,000 4,600 1,000 3,700 550 900
5 900 5,500 900 4,250 550 1,250
6 800 6,300 800 4,800 550 1,500

of Wendy’s clients would have been willing to pay as much as $1,300 for
the job, a second would have been willing to pay $1,200, a third would
have been willing to pay as much as $1,100 for the work, and a fourth
was willing to pay no more than $1,000. Quite obviously, then, rather
than to charge each client $1,000, she should negotiate with each buyer
individually and extract the highest price each person is willing to pay.
Instead of bringing in $4,000 in revenue, Wendy would collect $4,600,
and her profits would rise from $300 to $600.

In fact, using a first-degree price discrimination strategy, Wendy’s prof-
its would increase by much more than $600. To illustrate, let’s go back
to the single-price strategy exhibited earlier. Recall that Wendy opted to
charge a price of $1,000 and take on no more than four jobs. Why did she
decide against the fifth job? Because, as Table 4.1 indicated, the marginal
cost of the fifth job ($550) exceeded the marginal revenue ($500). If she
decided to go with the fifth job, her profit contribution would decrease
by $50. But is this still the case?

Let’s go back to Table 4.1 and re-examine the marginal revenue from
the fifth job. Recall that the marginal revenue was composed of the output
effect and the price effect. The output effect consisted of the revenue gener-
ated by that specific job. In this instance, the job could be performed at a
price of $900. The price effect refers to the foregone revenue from the other
four jobs owing to the price cut. If Wendy took on four jobs, the price
charged to each of the four clients would have been $1,000. By taking on
five jobs, the price charged to those clients falls to $900. Therefore, the price
effect is —~$100 times four jobs, or —$400. By taking on five jobs instead of
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four, Wendy’s revenue increases by $500 (the sum of the output and price
effects), which is not sufficient to cover the marginal cost of $550.

But note how this changes with first-degree price discrimination.
Because Wendy negotiates with each client individually, she can lower the
price to $900 for the fifth client without reducing it for the other four
clients. In other words, with first-degree price discrimination, there is no
price effect. Put another way, with first-degree price discrimination, the
marginal revenue of each job is equal to the price charged for that job.
Therefore, Wendy will be willing to take on the job if the price is suffi-
cient to cover the cost of the job.

Let’s reproduce Wendy’s demand schedule and make the necessary
adjustments to show the full ramifications of first-degree price discrimi-
nation. Recall that with the single-price strategy, Wendy took on four
jobs, charged a price of $1,000, earned a profit of $300, but was unable
to capture consumer surplus totaling $600.

With first-degree price discrimination, Wendy will take on every job
for which the price is sufficient to cover its cost. As the table indicates, all
six jobs carry price tags that exceed the cost of the work. Consequently,
Wendy will opt to do all six jobs and increase her profits from 300 to
$1,500. In fact, because the table is truncated at six jobs, Wendy could
probably increase her profits well beyond $1,500. In effect, she will take
on every job that she can price above $550.

Let’s compare tables 4.1 and 5.1 to see why Wendy is willing to take
on more jobs with first-degree price discrimination. Under a single-price
strategy, she was not willing to perform the fifth job because the marginal
revenue ($500) was less than the marginal cost of the job ($550). Note,
however, that the fifth job, in and of itself, could have been performed at
a profit. The cost of the job is $550 and the client was willing to pay her
$900 for the work. The only reason Wendy declined to perform it was
due to the price effect; despite the fact that the job could have turned a
profit, she wasn’t willing to take it on if it was going to require her to drop
her price from 1,000 to $900 for the other four clients.

Notice how this changes under first-degree price discrimination.
Because there is no price effect, Wendy is not concerned that by dropping
her price for the fifth client, she will have to lower her price for the other

four. As long as that job can be priced at a profit, the job is worth accepting.
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Beyond leading to a greater number of jobs and increased profits, one
can see the effect of price discrimination on consumer surplus. Under
a single-price strategy, $600 worth of consumer surplus went uncaptured.
With first-degree price discrimination, each customer pays the highest
price that he is willing to bear; consequently, consumer surplus is equal to
zero. No consumer surplus goes uncaptured.

Figure 5.1 illustrates the effects of first-degree price discrimination
graphically. Since there is no price effect, the marginal revenue is the same
as the price of the good. Therefore, unlike with the single-price strategy,
there is no marginal revenue curve that lies below the demand curve.
Rather, the marginal revenue curve and the demand curve are one and
the same.

Notice that in Figure 5.1, the marginal revenue of all six units exceeds
their marginal cost. This is because each of the six units can be sold at
a profit. Wendy would be willing to take on all six jobs, and more: Q*
represents the profic-maximizing quantity. Note also that because each
consumer is charged the highest price he is willing to pay, there is no con-
sumer surplus. Instead, the entire area that lies between the demand curve
and the marginal cost curve constitutes her profit contribution, shown as

the shaded area in the more generic graph in Figure 5.2.
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Figure 5.1 Graphical representation of first-degree price
discrimination
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/ Shaded area = profit contribution

Marginal cost

Demand = Marginal revenue

Q
Figure 5.2 First-degree price discrimination and the profit-
maximizing output

Uncaptured consumer surplus with

$ single-price strategy is captured with
/ firstdegree price discrimination
Additional profit contribution due to
increased unit sales with first-degree
PSP

/ price discrimination

Marginal cost

Qgp Qrp Demand = MR (Price discrimination)

MR (Single price)

Figure 5.3 Comparing the single-price strategy and first-degree price
discrimination

Figure 5.3 shows a generic graph that contrasts first-degree price
discrimination with the single price strategy. As the figure indicates, the
profit-maximizing output is greater with first-degree price discrimination
(Q,p,) than under the single price strategy (Q,,). The dark shaded area

represents consumer surplus that is not captured under the single price



50 INNOVATIVE PRICING STRATEGIES TO INCREASE PROFITS

strategy, but is transferred to the firm with first-degree price discrimina-
tion. And whereas the lined area represents the profit contribution using
the single price strategy, the profit contribution with first-degree price
discrimination is the sum of the shaded, striped, and dotted areas.

Now that we've examined first-degree price discrimination from
a theoretical perspective, lets translate it into practical application. Note
my choice of examples: an interior designer. I used this example for several
reasons. First, Wendy gets to decide how many jobs she wants to perform.
In contrast, most manufacturers make production decisions in lot sizes or
batches. Few can make production decisions one unit at a time." Second,
Wendy is in a position to negotiate the price of each job individually with
her clients if she wishes to do so. In a standard production environment,
each unit that appears on the shelf of the retailer will carry the same price
tag, although prices may vary somewhat across retailers. Third, Wendy is
likely to have at least some semblance of market power. The tastes and skills
are likely to vary across interior designers. If clients are brand loyal to Wendy,
she need not have to match the price offered by her competitors. She does,
however, have to be cognizant of the prices charged by the competition. If
she asks too much, even the most loyal of customers might go elsewhere.
The demand curve used in the exercise was based on the assumption that
the clients’ willingness to pay Wendy factored in the degree of substitutabil-
ity across designers and the prices charged by the others.

We often see attempts at first-degree price discrimination practiced
at car dealerships. Although each car has a sticker price, most buyers are
aware than they can bargain with the salesperson for a better price. Because
the salesperson receives a commission on the sale of a car, he attempts to
gauge each buyers willingness to pay. The more the buyer gushes over
how much he loves the car, the better the price the salesperson is likely to
extract. If the prospective buyer demonstrates knowledge of the invoice
price, the availability of similar cars in the region, and most importantly,
the degree to which he considers vehicles at other dealerships to be an
adequate substitute for this model at this particular dealership, the better
the price the consumer is likely to get. In any event, a dealer may sell ten
identical models to ten different customers at ten different prices.

The University of Alabama athletic department implements a unique

form of first-degree price discrimination. A common practice among
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college athletic departments is to offer special perks, such as priority seat-
ing or personalized parking, for persons who donate to the department.
Typically, the perks associated with specific donation amounts are pub-
licized in a brochure or web site. But Alabama’s Tide Totals program ups
the ante. Donors receive points based on various categories associated
with dollar donations and the longevity of such donations. Each year, the
donors are ranked in points from highest to lowest, with the priorities in
divvying out perks based on points. So how much must one donate to
assure one’s self first dibs for a ticket to a major bowl game involving the
Crimson Tide? Answer: more than anyone else. By substituting a point
system for perks tied to fixed dollar donations, the athletic department
pits fan against fan, competing for the top priorities. In doing so, the
department is able to recoup quite a bit of consumer surplus. In fact,
according to its website, the Crimson Tide athletic department attracted
more than $20 million in donations when it first instituted the program
in 2006.?

Private colleges also engage in first-degree price discrimination. The
posted tuition and fees are the equivalent of a sticker price on a new
car. The high price is used to signal a higher quality product. Financial
aid budgets to determine merit-based aid are, in fact, student-specific
price discounts based on the applicant’s inferred willingness to pay. An
estimated 60 percent of private colleges and universities use statistical
formulas to determine financial aid offers.” Some schools strongly recom-
mend a campus visit, use the visits to infer interest and commitment,
and then extend less generous aid offers to those students. Many private
colleges offer an early admission program. The application is fast-tracked
through the admissions process with the proviso that the student will not
choose another school if admitted. This effectively eliminates price com-
petition and can result in lower financial aid offers. Some schools even
determine aid based on the student’s planned major. A student at Johns
Hopkins University learned that he would have received a more generous
aid offer if he had indicated a desire to major in the humanities rather
than premed.? In most cases, prospective students can appeal the financial
aid offer, but this is rarely advertised up front. Applicants who claim to
have received better offers elsewhere are usually requested to fax the proof

before the appeal is heard.
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The airline industry has turned first-degree price discrimination into a
near art form. Until 1978, airfares were regulated by the Civil Aeronautics
Board (CAB). The fare for a given route was set by the CAB. After the Air-
line Deregulation Act passed in 1978, the airlines were free to set their own
prices, and quickly recognized the benefits of first-degree price discrimina-
tion. By and large, the costs associated with a given flight are fixed. The cost
for fuel and flight staff are the same regardless of how many passengers are on
the plane. The variable cost associated with the number of passengers is neg-
ligible (i.e., the cost of a soft drink, napkin, small package of pretzels, etc.).
Under a single-price strategy, the airline had to determine the one price that
would maximize profits. If the plane had 125 seats, it might be worthwhile
to sell tickets to 75 customers if lowering the price to fill the plane caused
overall profits to fall (i.e., if the price effect resulting from lowering the price
on the first 75 seats exceeded the output effect of selling 50 additional tick-
ets). But airline deregulation eliminated any legal restriction on ticket prices.
If the airline had sold 124 tickets, it could lower its price to sell the remain-
ing ticket without having to lower the price for the remainder of the passen-
gers. Once the plane took off, an empty seat represented foregone profit. In
1998, the New York Times reported that 27 different fares were charged to 33
customers on the same plane flying from Chicago to Los Angeles. The prices
ranged from a low of $87.21 to a high of $1,248.51.

In a New York Times Magazine article, Laurence Zuckerman explained
how the airlines accomplished such a feat, more commonly referred to
as yield management. Armed with sophisticated statistical software,
computers review historical bookings, cancellations, and fares to deter-
mine how many tickets to release for sale, and at what price. Zuckerman
broke yield management for an American Airlines flight from Phoenix to

Dallas-Fort Worth into the following stages:

1. Six months prior to departure: The computer organizes the airfares
into several categories, each with a different price. The number of
discounted seats available for sale is limited to allow sales to last-
minute premium buyers.

2. 48 days prior to departure: By now, 41 seats have been reserved for
sale at steep discounts. Agents have been authorized to sell 154 seats,
which exceeds capacity by 29 seats. No reservations have been taken

in first class.
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3. 13 days prior to departure: 21- and 14-day advance ticket sales have
been closed. One-hundred-and-one seats have been booked. Airfares
to Dallas have risen from $220/roundtrip to $448/roundtrip. Agents
are authorized to overbook by 21 seats. There are still no reservations
for first class.

4. Four hours prior to departure: The price of a roundtrip ticket is up to
$1,142. Although the flight is already overbooked by 11 passengers,
the agents are authorized to book three more tickets. The first-class
cabin is now filled, largely by frequent flier passengers.

5. Five minutes before departure: The flight is overbooked by 13 pas-
sengers, but three took an earlier flight and the remainder is com-

posed of no-shows, resulting in a full plane.
The final tally of paying customers is as follows:

1. 52 passengers purchased 21-day or 14-day advance tickets at prices
between $220 and $420

. 25 passengers purchased tickets with seven-day discounts

. 35 passengers paid full fare for their tickets

. 13 redeemed frequent flier credits

. 2 passengers paid full fare for first-class seats

A N N

. 12 passengers redeemed frequent flier tickets to obtain first-class seats.

Another industry that routinely implements yield management is the
hotel industry. Hotels face a market that is quite similar to the airline
industry. Like the airline, the number of rooms available for rent is pre-
existing. Also similar to the airline, the marginal cost of filling a room
for the night is quite small (washing towels, replacing soap, etc.). Con-
sequently, it’s better for the hotel to fill each room than it is to leave a
few empty. If first-degree price discrimination was not possible, the hotel
would determine the profic-maximizing price, which would likely lead to
empty rooms. But if they can rent out rooms at discounted rates, while
still renting other rooms at higher rates, they can add to their profits.

Priceline and HotWire are firms that assist hotels in price discriminating,.
Both firms use gpague models through which hotels can dump unsold rooms
at discount prices without sacrificing revenues from their advertised retail

prices. The firms negotiate with brand-name hotels for unlisted discount
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prices. Buyers, without knowing the names of the hotels, bid prices based
on location and hotel class. If the bid price matches or exceeds the unlisted
discount, the consumer is charged for the room at the bid price.

Does yield management work? American Airlines and Delta Airlines
credit yield management with adding $500 million and $300 million per
year, respectively, to their revenues.® Marriott attributes $100 million per
year in revenues to yield management techniques.”

What does it take to make first-degree price discrimination work?
Can anyone do it? To begin with, we need to recognize that extracting all
consumer surplus is very difficult. Take the car salesman’s attempt to price
discriminate. His goal is to extract all that the prospective buyer is willing
to pay to get the car. But he doesn’t know what the person is willing to
pay, and it behooves the buyer not to disclose the figure. The car dealer
may succeed in obtaining some of the surplus, and maybe even all of i,
but given that consumers have a vested incentive in concealing their will-
ingness to pay, it would be very difficult for the dealer to extract the entire
surplus from every consumer. Hence, the scenario depicted in Figure 5.3
represents perfect price discrimination. In real-world situations, firms
that implement price discrimination strategies do so imperfectly; they are
able to extract some, but not all consumer surplus.

Beyond that clarification, when is first-degree price discrimination
most likely to work? Going back to Wendy’s interior design business,
one reason she was in a position to price discriminate was because clients
with a lower willingness to pay were not able to purchase her work and
resell it to clients with a greater willingness to pay. Suppose Wendy sold
artwork rather than interior design. As with the interior design business,
she has the ability to choose how many paintings she wants to sell, and
she believes she can negotiate a price with each customer. Assume Dave
is willing to pay as much as $5,000 for a painting, whereas Paul is not
willing to pay more than $200. According to theory, Wendy charges Dave
and Paul $5,000 and $200 for their paintings, respectively. But what if
Paul buys his painting for $200 and then offers it to Dave for $4,000?
For price discrimination to work, Wendy has to come up with a way to
keep Paul from buying her work for a low price and reselling it at a higher
price. Obviously, this is not an issue for her interior design business. If she

fixed up Paul’s living room, he’s not in a position to sell it to Dave.



IF YOU COULD READ MY MIND 55

For price discrimination to succeed, firms must subvert the potential
for resale. This is not nearly as difficult as one might think. An athletic
department at a major university, for example, may offer discount prices
to students, based on the assumption that students have less income and,
hence, a lower willingness to pay than working adults. In this scenario,
the potential for resale is obvious: The students buy up a few hundred dis-
counted tickets and then sell them at prices that are less than the face value
of the regular tickets. With the Internet, creating efficient resale markets
is comparatively easy. How do athletic departments keep this from hap-
pening? First, students often are required to buy their tickets in person. In
this manner, the university can assure that only students who present their
college IDs can purchase a ticket. To subvert the possibility of resale, each
student ticket is often printed with a “Student Ticket” label. If a 40-year old
shows up at the gate with a Student Ticket, the ticket-taker is in a position
to demand to see proof that the individual is, indeed, a college student.

Savvy readers may have noticed something about the dynamics of price
discrimination. When an airline or hotel implements yield management, it
does so by pricing the buyer with a lesser willingness to pay into the market
without having to lower the price for the buyers with a greater willingness
to pay. That's why it’s a smart idea for the airline to sell every seat and for
the hotel to rent out every room. But in most industries, the firm does not
need to lower the price to suit the low-demand buyer; it can simply store the
inventory to sell another day and exclude the low-demand buyer entirely.
But the plane cannot store unused seats in inventory and sell them another
day. Neither can the hotel do the same with its empty rooms. Once the plane
takes off, the empty seat represents revenue foregone. Likewise, once dawn
breaks the following day, an empty hotel room is a room that could have had
a paying customer. For this reason, price discrimination works best when the
product is perishable and cannot be stored to resell another day.

There is another common bond among the airline and hotel indus-
tries. In both cases, variable costs are negligible. Filling a seat or hotel
room brings in revenue while having little or no impact on costs. Price
discrimination can be successfully practiced when variable costs are
higher. However, given that the goal is to price the more price sensitive
buyers into the market, the firm has significantly more pricing flexibility

when unit costs are low.
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Summary

* First-degree price discrimination is the practice of charging
each customer the maximum he is willing to pay.

* Successful first-degree price discrimination allows the firm
to extract all of the consumer’s surplus, thereby maximizing
revenues.

 Itis difficult to extract all consumer surplus because consum-
ers have an incentive to disguise their willingness to pay.

* Because the firm does not have to charge the same price to all
customers, the firm will maximize profits by producing each
unit that can be sold at a price above its marginal cost. This
will allow the firm to profitably sell more units than it would
under a single price strategy.

* To successfully price discriminate, the firm must have some
degree of market power and limit the ability of customers to
resell the units at a higher price.

* First-degree price discrimination is often referred to as yield
management and is widely practiced by airline and hotel
rooms because variable costs are minimal and each seat or
room that sits empty represents lost revenue that cannot be

stored in inventory and resold on another day.



CHAPTER 6

Allowing Buyers to
Self-Select By Willingness
to Pay: Second-Degree Price

Discrimination Strategies

Quantity Discounts

The obvious limitation of first-degree price discrimination is the level
of consumer-specific information needed to extract the buyer’s con-
sumer surplus. An alternative to first-degree price discrimination is
second-degree price discrimination. Here, the firm has an awareness
of the distribution of consumer preferences in aggregate and a sense that
different market segments exist. The goal of second-degree price discrim-
ination, therefore, is to design a pricing scheme that causes buyers to
self-select based on their willingness to pay. In doing so, the firm is able
to extract some, albeit probably not all, of the buyers’ consumer surplus.

One form of second-degree price discrimination is quantity dis-
counts. This pricing practice implicitly recognizes the law of diminishing
marginal utility. According to the law, each additional unit provides the
consumer will less additional satisfaction. Therefore, the consumer’s will-
ingness to pay decreases with each successive unit.

To illustrate, Disney World charges $105 for tickets to the Magic
Kingdom, and $97 for any of its other three theme parks. Suppose each
park provides less additional utility to the vacationer. Let us assume that
Marsha’s willingness to pay for each park is indicated in Table 6.1.

Marsha is willing to pay $125 to see the Magic Kingdom. Because the
ticket is priced at $105, she buys the ticket and gains $20 in consumer
surplus. She is willing to pay up to $100 to see a second park, so she buys
a ticket for a second park and derives an additional $3 in consumer sur-

plus. But Marsha is unwilling to go to any more theme parks because they
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Table 6.1 Pricing parks individually

Park visits Willingness to pay $ | Consumer surplus $
1st park (Magic Kingdom) 125 125-105=20

2nd park 100 100-97=3

3rd park 75

4th park 50

do not generate enough udility to justify the $97 price. Therefore, Marsha
spends $202 on Disney tickets and leaves with $23 in consumer surplus.

Disney also offers a four-day package for $76.25 per day. At first
glance, one might conclude that this would not make a difference because
the average price per park is still higher than what she is willing to spend
to visit another park. But Disney is not charging $76.25 for each park;
rather, it is offering a package of four days for a price of $305. Is the
package worthwhile? According to Table 6.1, Marsha values four days at
$350, so the four-day package seems to be quite a good value. As a result,
Marsha pays $305 instead of $202, with consumer surplus of $350 -
$305, or $45.

Why did the package induce Marsha to buy tickets for an extra two
days? Under a single pricing strategy, Marsha weighs the value of each
individual visit against its price. She values the first park at $125, but
only has to pay $105. Hence, the $20 in consumer surplus is not captured
by Disney. Likewise, Marsha has an additional $3 in uncaptured con-
sumer surplus from her second park visit. Disney cannot entice Marsha
to visit any additional parks because they do not generate enough satisfac-
tion to justify the $97 price. Although the package deal is promoted at
$76.25 per day, Table 6.2 shows that the package deal effectively captures

Table 6.2 Effects of quantity discounts

Park visits | Willingness to pay $ | Price $ | Consumer surplus $
1st park 125 125 125-125=0

2nd park 100 100 100-100=0

3rd park 75 75 75-175=0

4th park 50 5 50-5=45

Total: 350 305 45




ALLOWING BUYERS TO SELF-SELECT BY WILLINGNESS TO PAY 59

Marsha’s consumer surplus for the first three parks and entices her to visit
the fourth park.

Figures 6.1 and 6.2 illustrate the quantity discount graphically. Under
the single price strategy, Disney extracts $105 from the first park and
$97 from the second park, leaving uncaptured consumer surplus of $23.

Under the four-day package, Disney captures the consumer surplus from

Revenue

1 2 3 Visits to parks

Figure 6.1 Revenue and consumer surplus under a single-price strategy

Aamiw discount captures this consumer surplus

Uncaptured consumer surplus = $45

1 2 3 4 Visits to parks

Figure 6.2 Revenue and consumer surplus with quantity discounts
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three parks and lures Marsha into a fourth park, while leaving uncaptured
consumer surplus equal to $45.

Buct if the four-day package generates more revenue than the single
pricing strategy, why does Disney offer both? Let’s create a slightly differ-
ent demand schedule for Dave, another prospective vacationer.

Unlike Marsha, he only values the four parks at $290, which is not
sufficient to induce him to buy the four-day package. If only four-day
packages were available, Dave would not visit Disney World at all. By
offering both the package and the individual pricing, we attract $305
from Marsha and $105 from Dave. This is an example of a mixed bun-
dling strategy, which we will discuss in more detail later in the chaprter.

Frequent shopper programs are also a form of second-degree price
discrimination. Here, the buyer gets credit for each purchase. Once the
buyer accumulates sufficient credits, he gets his next order for free or for

a significant discount.

Table 6.3 Deve’s demand schedule

Park visits Willingness to pay $ | Consumer surplus $
Ist park (Magic Kingdom) 120 120-105=20
2nd park 90

3rd park 60

4th park 20

Quality Choices

Another form of self-selection is to offer quality choices. In this
case, the firm offers two different versions of the same product.
The higher priced version offers a higher quality product than the lower
priced version. However, the profit margin on the higher priced version
is greater than that on the lower quality version. This allows buyers to
naturally self-select based on price sensitivity. Presumably, the more price
sensitive consumers will choose the lower priced, lower quality version
whereas the less price sensitive buyers will opt for the higher price, higher

quality version.
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Perhaps the most obvious example of quality choice-based price
discrimination is first-class versus coach seats on an airplane. The cost
of the seats to the airlines is nearly identical; the only real cost dif-
ference is the higher quality food and drinks available to first-class
ticket buyers. The seats offer more elbow room and first-class patrons
have the privilege of boarding and deplaning before the coach passen-
gers, but these are perquisites that cost nothing to the airline, aside
from the obvious opportunity cost of using up space that could go
toward a few more paying customers. Of course, the opportunity cost
is hardly nominal. If four first-class seats in a row replace six coach
seats that would otherwise have been occupied, the airline must be
able to charge a price that is at least 1.5 times higher than the price
of a coach seat to make the venture worthwhile. Yet first-class seats are
often 4 to 5 times higher than the price of an economy seat, thereby
far exceeding the actual cost of servicing a first-class passenger relative
to other passengers.

Similarly, Quicken offers a number of different products, from
Quicken Starter Edition to Quicken Deluxe to Quicken Premier to
Quicken Home and Business. Although the latter is priced three times
higher than the Starter edition, it is higher unlikely that the cost of the
Home and Business product is three times higher than the cost of produc-
ing the Starter edition.

We will use a numerical example to show how this works. Sup-
pose a software company had but one standard version for which the
marginal cost of each unit was $10. Market demand is illustrated in
Table 6.4.

As the table indicates, the firm’s profit contribution ($495) is maxi-
mized by charging a single price of $65.

Suppose instead of a single, standard version, the firm manufactures
two versions: the Starter version and the Deluxe version. The marginal costs
are similar: Each unit of the Starter version can be manufactured for $9 and
each unit of the Deluxe version can be produced at a cost of $11. Market
demand for each version at each price is shown in Table 6.5. (Note that the
quantities demanded at each price sum to the totals shown in Table 6.4).

As the table indicates, the profit-maximizing prices are $65 for the

Deluxe version and $45 for the Starter version. By creating two versions,
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Table 6.4 Profit-maximizing with no quality choice

Price $ | Quantity | Total variable cost $ | Profit contribution $
100 1 10 90
85 5 50 375
65 9 90 495
45 13 130 455
25 16 160 240

the firm’s profit contribution rises from $495 to $504. The underlying
assumption is that consumers will self-select to the product that reflects
their willingness to pay.

Figure 6.3 illustrates the strategy. Rather than to charge the
profit-maximizing price for the standard version, the firm produces two

versions and prices them in accordance with the buyers’ willingness to pay.

Table 6.5 Profit-maximization with quality choices

Deluxe version Starter version

Profit Profit

contri- conttri-
Price | Quantity | TVC | bution | Price | Quantity | TVC| bution
$ $ $ $ $ $ $ $
100 1 11 89 100 0 0 0
85 4 44 296 85 1 9 76
65 6 66 324 65 3 27 168
45 8 88 272 45 5 45 180
25 10 110 140 25 6 54 $96

Bundling

Pricing Individually Versus Pure Bundling

Another strategy that bears resemblance to quantity discounts and quality
choices is bundling. Bundling exists when the firm offers multiple prod-
ucts as a bundle that differs from the sum of the prices of the two products
purchased individually.! Bundling has become extremely popular in tele-

communications. Customers may choose between mobile phone coverage,
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Figure 6.3 Graphical representation of advantages of quality choices

high-speed Internet service, and landline phone service, or some combina-
tion of the three at a price that is less than the sum of the individual prices.
The firm seeking to maximize profits can choose to either price its
products individually, combine them into a bundle and offer only
the bundle to customers (pure bundling), or offer the customers the
choice of either the individual products or the bundle (mixed bundling).
Our purpose is to determine which of these strategies is most profitable.
In the telecommunications industry, where bundling opportunities
are widespread, the cost structure is heavily weighted toward fixed costs.
Variable, or marginal costs, are minimal. Thus, to simplify the analysis, we
will assume marginal costs are zero. If so, a firm that maximizes revenues

will also maximize profits. We will later release this assumption. Suppose
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a telecommunications firm offers monthly mobile service, high-speed
Internet, and landline phone service.

Assume we have three prospective customers: Archie, Byron, and Crystal.
Table 6.6 shows their willingness to pay for each of the three products.

We will begin by assuming that the firm will price each product indi-
vidually. According to the table, if mobile service is offered at a price of
$100, only Archie will buy the service, generating $100 in revenue. If
the firm charges $80 for mobile service, Archie and Byron will buy the
service, which yields $160 in revenue. If the service is offered at a price of
$70, all three consumers will purchase the service, which brings revenues
totaling $210. Hence, the firm will charge $70 to maximize revenues.

The same analysis can be applied to the high-speed Internet and lan-
dline phone service (Table 6.7).

Pricing the three products individually will generate revenues equal
to $350.

Suppose that instead of pricing the products individually, the firm
offered only bundles. Table 6.6 shows that Archie would be willing to
spend up to $220 for the bundle, Byron would be willing to spend $145,
and Crystal would be willing to spend up to $100. Based on this infor-
mation, Table 6.8 summarizes the firm’s revenue if the bundle were to be
priced at $220, $145, or $100.

Table 6.6 Willingness to pay for unbundled goods

Archie $ Byron $ Crystal $
Mobile service 100 80 70
High-speed Internet 80 50 30
Landline phone 40 15 0

Table 6.7 Market demands for unbundled goods

High-speed Internet Landline phone service
No. of Total No. of Total
customers | revenue customers | revenue
Price $ $ $ Price $ $ $
80 1 80 40 1 40
50 2 100 15 2 30
30 3 90 0 3 0
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As the table illustrates, revenues would be maximized by charging
$100 for the bundle. Notice that the profit-maximizing bundle price gen-
erates only $300, whereas the sum of the profits from charging the indi-
vidual profit-maximizing prices is $350. Thus, the firm would be more
profitable offering each product separately instead of the bundle.

If we look at Table 6.6, we will see why. As the table exhibits, Archie
values all three services more than either Byron or Crystal. Likewise,
Byron values all three services more than Crystal. Because the relative
valuation of the products does not differ across prospective customers,
the firm cannot price a bundle that is more profitable than pricing each
product individually.

Let’s change the relative valuations between the three consumers and
see how this affects the strategy. In Table 6.9, we changed the buyers
willingness to pay such that Archie values mobile service the most, Byron
values high-speed Internet more than either Archie or Crystal, and Crys-
tal exhibits the greatest willingness to pay for landline service.

Because we used the same willingness to pay figures (but attributed
them to different consumers), the revenue-maximizing prices for sepa-
rate mobile, Internet, and landline services are still $70, $50, and $40,
respectively, and generate revenues of $210, $100, and $40, respectively.
Thus, by pricing each product separately, the firm can earn a maximum

of $350.

Table 6.8 Market demand for bundle

Price $ No. of customers Total revenue $
220 1 220
145 2 290
100 3 300

Table 6.9 Willingness to pay when relative valuations differ across
consumers

Archie $ | Byron $ Crystal $
Mobile service 100 80 70
High-speed Internet 50 80 30
Landline phone 0 15 40
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According to the figures in Table 6.9, Archie would be willing to
spend up to $150 for the bundle, Byron would be willing to spend $175
on the bundle, and Crystal would spend up to $140 to obtain the bundle.
Table 6.10 illustrates the revenue ramifications associated with bundle
prices of $175, $150, and $140. As the Table indicates, charging $140
will yield revenues totaling $420.

Notice that the bundle is now more profitable than the maximum
profit earned from pricing the goods separately. When the relative valua-
tions did not differ between consumers (i.e., Archie was willing to pay the
most for all three products and Byron was willing to pay the second most
for all three goods), bundling did not increase the firm’s revenue. However,
when the relative valuation of the three goods differed between customers,
bundling was a more profitable option than pricing each good separately.

Because a firm may potentially sell to many consumers, let’s find a way
to generalize the implications. To allow for a two-dimensional graph, we
will limit the choices to mobile service and high-speed Internet. Suppose
we have the following list of prospective customers for the two goods.
The maximum price that each of 20 consumers is willing to pay for the
respective goods, including the bundle (called the reservation prices) is
shown in Table 6.11.

If we sort the prices from high to low, we can determine the revenue-
maximizing price for each good, as shown in Table 6.12. The table shows
that the revenue-maximizing prices for mobile service and high-speed
Internet are $50 and $45, respectively.

The scatterplot for the reservation prices appears in Figure 6.4. If we
draw a line through the corresponding revenue-maximizing prices (the
vertical line at $50 is the price of mobile service and the horizontal line at
$45 is the price of Internet service), we can visualize the ramifications for

pricing each good separately. If priced separately, consumers in quadrant

Table 6.10 Market demand for bundle when relative
valuations differ across consumers

Price $ No. of customers Total revenue $
175 1 175
150 2 300
140 3 420
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Table 6.11 Willingness to pay for bundled and unbundled goods
across many consumers

Reservation Reservation price Reservation
price for mobile | for high-speed price for
Consumer service $ Internet $ bundle $
A 100 80 180
B 80 50 130
C 70 30 100
D 30 75 105
E 40 55 95
F 55 55 110
G 65 45 105
H 50 20 70
I 50 70 120
] 90 90 180
K 80 65 145
L 50 60 110
M 105 10 115
N 40 45 85
O 35 60 95

Table 6.12 Market demand for unbundled goods with many consumers

Mobile service High-speed Internet
Total Total revenue

Price $ | Quantity | revenue $ | Price $ | Quantity $

105 1 105 90 1 90
100 2 200 80 2 160
90 3 270 75 3 225
80 5 400 70 4 280
70 6 420 65 5 325
65 7 455 55 9 495
55 8 440 50 10 500
50 11 550 45 12 540
40 13 520 30 13 390
35 14 490 20 14 280
30 15 450 10 15 150




68 INNOVATIVE PRICING STRATEGIES TO INCREASE PROFITS

I would buy only the high-speed Internet because their reservation price
for high-speed Internet exceeds $45 whereas they would not be willing to
pay $50 for mobile service. The opposite is true for consumers in quad-
rant IV. They would be willing to pay $50 or more for mobile service, but
they would not be willing to pay $45 for high-speed Internet. Consumers
whose reservation prices place them in quadrant II would buy both goods
and persons in quadrant III would not purchase either product.

To see the implications for bundling, let’s rank the reservation prices
from high to low and determine the profit-maximizing bundle price
(Table 6.13). As the table indicates, the revenue-maximizing bundle price
is $95.

If we reproduce Figure 6.4 and draw a line through every combina-
tion of products whose prices sum to $95, we can visualize every con-
sumer who would be willing to buy the bundle (Figure 6.5). Specifically,
every consumer to the right of the bundle line would purchase the bundle
at a price of $95. This can be readily seen by glancing back at Table 6.11.
According to the table, only two consumers (H and N) would not be
willing to pay $95 for the bundle. These two individuals are represented
graphically as the two points that appear to the left of the $95-line.

Figure 6.5 allows us to see the impact of bundling. When the goods
are priced separately, consumers in quadrant II buy both products whereas

consumers in quadrants I and IV only purchase one of the two goods. By

$100
$90 - %: Purchasesl 4| 1I: Purchases
$80 4 nternet only both
*
$70
*
Reservation $60 - * *
price for $50 *
Internet $40 A *
$30 *
$20 1L Purchases  |——#————— IV: Purchases mobile
$10 neither only
$- 1 T T T ! ! ‘
$- $20 $40 $60 $80 $100 $120

Reservation price for mobile service

Figure 6.4 Reservation prices for unbundled goods
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Table 6.13 Market demand for bundle with many consumers

69

Price $ Quantity Total revenue $
180 2 360
145 3 435
130 4 530
120 5 600
115 6 690
110 9 990
105 10 1050
100 11 1100
95 13 1235
85 14 1190
70 15 1050
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Figure 6.5 Potential buyers of a bundle
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offering a bundle at the revenue-maximizing price of $95, all consumers

in quadrant II buy the bundle, but this generates no additional revenue

for the firm because they would have bought both services for a total of

$95 anyway.’

However, if each product was priced separately, consumers in quad-

rants I and IV would have only purchased one of the two goods. Notice

that by offering the bundle, the firm can induce five of these consumers

to buy the bundle. For quadrant I, the difference between $95 and their

willingness to pay for high-speed Internet is the increased revenue for the

firm. For customers in quadrant IV, the increased revenue is represented
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by the difference between $95 and their willingness to pay for mobile
service.

We can refer to Table 6.11 to see numerical examples. Consumer C is
willing to spend $70 for mobile service and $30 for high-speed Internet.
Priced separately at $50 and $45, respectively, consumer C will only buy
the mobile service. But C values mobile service and high-speed Internet
collectively at $100. Therefore, C is willing to pay $95 for the bundle.
The firm collects $95 from C instead of $70. Consumer E values mobile
service and high-speed Internet at $40 and $55, respectively. This indi-
vidual (who appears in quadrant I in Figure 6.5) would only purchase
high-speed Internet if the products were sold separately. But the bundle is
worth $95 to him. Therefore, by offering the bundle, consumer E spends
$95 for both services instead of $55 for high-speed Internet only.

Let’s rearrange the reservation prices. This time, the same set of prices
are rearranged (Table 6.14) such that consumer A is willing to pay the
most for both mobile service and high-speed Internet, consumer B is will-
ing to pay the second-most for each product, and so on. Without repro-
ducing the arithmetic, the revenue-maximizing prices for high-speed
Internet, mobile service, and the bundle are the same as in the previous

exercise.

Table 6.14 Willingness to pay when relative valuations do not vary

Reservation Reservation price | Reservation
price for mobile for high-speed price for
Consumer service $ Internet $ bundle $
A 105 90 195
B 100 80 180
C 90 75 165
D 80 70 150
E 80 65 145
F 70 60 130
G 65 60 125
H 55 55 110
I 50 55 110

(Continued)
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Table 6.14 Willingness to pay when relative valuations do not vary
(Continued)

Reservation Reservation price | Reservation
price for mobile for high-speed price for
Consumer service $ Internet $ bundle $
] 50 50 100
K 50 45 95
L 40 45 85
M 40 30 70
N 35 20 55
O 30 10 40

The scatterplot exhibiting the reservation prices and the revenue-
maximizing product—bundle prices appear in Figure 6.6. Note that the
reservation prices follow a pattern that is upward-sloping. Note also that
every consumer lies in either quadrant IT or quadrant III. Thus, by offering
the bundle, the firm sells to all of the consumers who would have bought
both products anyway, but cannot entice anyone to buy the bundle who
would have only purchased one service otherwise. We can see this by
examining Table 6.14. Consumers A through K (depicted in quadrant II
in Figure 6.6) would be willing to buy each product separately because
each has a willingness to pay for mobile service and high-speed Internet
that exceeds $50 and $45. Therefore, the firm would collect $95 from each
of these customers if the services were priced separately. The same indi-
viduals will buy the bundle for $95. Hence, the firm collects no additional
revenue from these individuals.

If we examine consumers L through M (depicted in quadrant I1I in
Figure 6.6), we can see that none of them would be willing to pay $95
for the bundle. Thus, bundling the services does not entice anyone to
buy more services collectively than if the products were available indi-
vidually. Figure 6.5 revealed that the bundle enticed some individuals
(those in quadrants I and IV) who would have only purchased one of
the services to buy the bundle. But Figure 6.6 reveals that there are no
consumers in either of these quadrants.

Relating this to the real-world is easy. Suppose an individual is willing

to spend up to $80 for mobile service, but no longer owns a landline.
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Figure 6.6 Plot of reservation prices when relative valuations do not vary

If a telecommunications firm offers mobile service for $75 and landline
service for $30, the consumer will buy the mobile service because he
places no value on landline service. Offer the bundle for a discounted
price of $85 (less than the combined prices) without an opportunity to
buy either one separately and the same consumer will not buy the bundle.
By only offering the bundle, the firm loses $75.

Figures 6.5 and 6.6 help illustrate the ramifications for bundling. The
lesser is the variation in relative valuations across prospective customers
(i.e., the more highly correlated the rank order of preferences for each
good), the lesser is the opportunity to gain by bundling. In contrast, the
more negatively correlated the relative valuations across prospective cus-
tomers (i.e., the person willing to pay the most for one good is willing
to pay the least for the other good), the greater the potential gains from
bundling.

Pure Bundling Versus Mixed Bundling

The previous analysis discussed the potential benefits of pricing a bun-
dle rather than setting individual prices for each good. An alternative is
to offer the consumer a choice of either the bundle or the individually
priced goods (mixed bundle). Figure 6.5 shows the ramifications of mixed
bundling. If only offered the bundle for $95, 13 consumers would make
the purchase. Two consumers have bundle reservation prices below $95
(i.e., graphically, they lie to the left of the bundle line) and would not

buy the bundle. However, one consumer values mobile service at a price
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of $50 and another values high-speed Internet at a price of $45. Thus,
when offered the opportunity to either buy the bundle or an individual
product, these two persons (consumers H and N from Table 6.14) would
buy the mobile and Internet service, respectively, adding $95 to the firm’s
total revenue.

Thus far, we relied on an analysis in which all costs were assumed to
be fixed; hence, the price that maximized revenues also maximized profit
contribution. Let’s return to the simple example of Archie, Byron, and
Crystal to see the implications. Table 6.15 reproduces each person’s set of
reservation prices.

Let’s assume the marginal cost of mobile service is $75, the marginal
cost of high-speed Internet is $40, and the marginal cost of landline phone
service is $10. The marginal costs were rigged such that at least one con-
sumer has a reservation price that is below marginal cost. For example,
Crystal is only willing to pay $70 for mobile service. Because the service
carries a marginal cost of $75, the firm cannot fashion a price that would
suit her. If we limit the choice of individual prices to the reservation prices
that would generate a profit, we can see that the profic-maximizing mobile,
Internet, and landline phone service prices are $100, $80, and $40, respec-
tively, as shown in Table 6.16. At these prices, each consumer would buy
exactly one product and the firm’s total profits would be equal to $95.

The marginal cost of a bundle is the sum of the individual marginal
costs, or $125. Using the sum of each person’s reservation prices to indi-
cate their willingness to pay for a bundle, we can see the price that will
maximize profits.

As Table 6.17 indicates, the bundle is less profitable than pricing the
goods individually. However, suppose the firm offers the consumers a
choice of either the bundle or the individual goods. If the bundle is priced
at $175, Byron will buy the bundle, Archie will purchase mobile service

Table 6.15 Willingness to pay when value is less than marginal cost
for some customers

Archie $ Byron $ Crystal $
Mobile service 100 80 70
High-speed Internet 50 80 30
Landline phone 0 15 40
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Table 6.16 Market demand for unbundled goods

INNOVATIVE PRICING STRATEGIES TO INCREASE PROFITS

Mobile Internet Landline
Profit Profit
contri- Profit contri-
Price bution | Price contri- | Price bution
$ Qty| $ $ | Qty |bution | $ | Qty $
100 1 25 80 1 40 40 1 30
80 2 10 50 2 20 15 2 10

Table 6.17 Market demand for bundle

Price $ Quantity Profit contribution $
175 1 50
150 2 50
140 3 45

for $100, and Crystal will buy landline service for $40. Collectively, the

mixed bundling strategy will generate profit contribution equal to $105.

But what if the good has no marginal costs? An example would be

tickets to a show or sporting event. Since the cost of a ticket is virtually

nothing, it is impossible for any prospective patron to value the experi-

ence below cost. In these cases, which pricing strategy is best?

Let’s work a simple example. Suppose a football team has two games:

one against New York and one against Los Angeles (LA). Table 6.18 shows

four individuals’ willingness to pay for each game as well as for the bundle.

Table 6.18 Willingness to pay for football tickets

New York $ Los Angeles $ Bundle $
Angela 90 10 100
Brian 80 30 110
Carrie 70 50 120
Derek 60 80 140

Table 6.19 shows the ramifications for pricing each game separately.

We can see that the profit-maximizing prices for the New York and LA

games are $60 and $50, respectively, for combined revenue equal to $340.
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Table 6.19 Individual pricing for football tickets

New York Los Angeles
Price | Quantity | Revenue | Price Quantity | Revenue
$90 1 $160 $80 1 $80
$80 2 $160 $50 2 $100
$70 3 $210 $30 3 $90
$60 4 $240 $10 4 $40

Now let’s determine the profit-maximizing bundle price. As the table
indicates, the profic-maximizing price is $100, which will result in $400
in revenue. As we can see, pure bundling is more profitable than indi-

vidual pricing.

Table 6.20 Optimal bundle price for football tickets

Price Quantity Revenue
$140 1 $140
$130 2 $260
$120 3 $360
$100 4 $400

Can mixed bundling increase revenues by even more? If we examine
Table 6.18, we can see that Angela is willing to pay more for the New
York game than any of the other fans, yet she is willing to pay the least
for the bundle. Suppose we charge $90 for the New York game, $80
for the LA game, or both games for $110. What will each person buy?
We know Angela will only buy the New York ticket. Brian and Carrie
will buy the bundle because neither individual game is worth the price,
but the bundle is worth at least $110. Although Derek is willing to buy
either the LA ticket or the bundle, he will buy the bundle because it
leaves him with $30 in consumer surplus whereas the LA ticket alone
would extract all of his surplus. By selling a bundle to three persons at
$110 each and an individual ticket to the New York game to Angela for
$90, the firm collects $420, which is $20 more than what was generated

from pure bundling.
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Mixed bundling allows the firm to exploit the notion that Angela
is willing to pay the most for the New York game and the least for the
LA game. Her low valuation of the LA game places downward pressure
on the optimal bundle price.Hence, the strategy is to eliminate her as
a potential bundle customer and to target her for the New York game,
charging a price that extracts her full consumer surplus. Because she is
no longer a target as a bundle customer, the optimal bundle price rises
to $110. The math is simple; we collect $10 fewer dollars from Angela
(she pays $90 for the New York game instead of $100 for the bundle),
but generate $30 more from the other three fans, who pay $110 for the
bundle instead of $100.

Earlier in the chapter, we used Disney World to illustrate the effect of
quantity discounts. We demonstrated that mixed bundling got Marsha
to buy the four-day package and spend $305 when she would have only
spent $202 if each park had been offered separately. We also showed that
Dave would not be willing to buy the package, and would be willing to
visit only one park at the going price of $105. This was also an example
of mixed bundling with zero marginal costs. In fact, Disney offers sev-
eral bundles in additional to individual park pricing. Patrons can buy
bundles that range from two days to ten days. The assumption is that
vacationers have a wide variety of reservation prices, so multiple bundles
are available to appeal to every price point. In the example, Dave would
spend $105 on the Magic Kingdom, but was not willing to spend $305
on a four-day package. However, Disney also offers a two-day package
for $192. Dave valued two parks at $210, so he would buy the two-day
bundle, thereby spending $192 instead of $105. An individual who val-
ued the Magic Kingdom at $105 or more, but valued two parks at less
than $192 would only visit the one park. Importantly, the average price
per park decreases as the number of days in the bundle rises. This is based
on the law of diminishing marginal utility. Because each additional park
generates smaller increments of satisfaction, the bundle lures patrons into
spending more than they would have with individual pricing.

As we apply theory to the real world, which bundling option is likely
to be most profitable? As we noted, if the reservation prices across con-
sumers are positively correlated, bundling will not be more profitable

than individual pricing. Often, however, firms offer products that have
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substitutable traits. An individual with a high reservation price for mobile
service is unlikely to have an equally high reservation price for landline
phone service, as one tends to substitute for the other. Moreover, often
the available products cater to individual tastes. Cable and satellite com-
panies tend not to offer a la carte programming because their customers
have varying tastes. One prospective customer is likely to place a high
value on sports-related programming whereas another will prefer channels
that offer programs on home improvement. Moreover, because the time
available for watching television is fixed, an individual with a high pref-
erence for some types of programming must have a relatively low prefer-
ence for other programming. Thus, in most cases in which bundling may
be considered, it is unlikely that reservation prices for individual products
are positively correlated.

The best opportunities for bundling occur as the reservation prices
become increasingly negatively correlated. The notion of a perfect inverse
correlation (the consumer who values one good the most values the other
good the least) would seem rather unlikely. However, to the extent that a
negative correlation between reservation prices is more likely than a posi-
tive correlation, bundling can be the more profitable alternative. In gen-
eral, mixed bundling is best when individual prospective customers have
reservation prices that are less than the marginal cost of the good. Again,
this would seem to be a very likely scenario for most firms.

There are ample examples of bundling beyond choosing between
mobile service, cable, and landline phone service. Cable and satellite
companies usually offer mixed bundling alternatives. DirecTV, for exam-
ple, offers several bundles (Select, Entertainment, Choice, Xtra, Ultimate,
and Premier). In addition to the bundles, subscribers can add individual
paid channels such as HBO or a sports package such as NFL Sunday
Ticket. Auto manufacturers also offer mixed bundling or pure bundling
packages. Many manufacturers allow for mixed bundling in which several
models of a car are available in which the standard equipment increases
with various price levels. In addition to the models, consumers can add
options that suit their preferences. Other manufacturers offer pure bun-
dling alternatives by packaging the options as standard equipment. Fast
food restaurants offer mixed bundles. Diners can pick and choose between

individual menu items or they can buy a bundle (i.e., burger, fries, and a
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drink) for a price that is less than the sum of the individual menu prices.
Note that the bundled menu items offer larger portions than the indi-
vidually priced items. Although McDonald’s offers small drinks and fries
as individual menu items, the Extra Value Meals only offer medium or
large drinks and fries.

One industry in which bundling has made in-roads is the music
industry. In 1958, Top 40 ruled the airwaves, and teenagers bought the hit
songs and little else. Singles or 45 RPM discs accounted for 68 percent of
unit sales, with LPs (which had been invented ten years earlier) account-
ing for 24 percent.* With the rising popularity of LPs in the 1970s came
improved opportunities for mixed bundling. Music lovers could buy the
hit song as a 45 or a bundle of songs on record albums. By 1983, LPs and
cassettes of albums made up over 90 percent of the market, with singles
representing only 7 percent. The invention of compact disks obliterated
the vinyl market, and by 2003, represented 95 percent of sales with LPs
and singles representing a tiny 0.4 percent of the marketplace.®

Then came Apple iTunes in 2003. In an industry that was moving
closer to pure bundling, iTunes allowed for mixed bundling opportuni-
ties that did not even exist in the 1960s heyday of 45 RPMs. In 1975,
Bruce Springsteen fans had to choose between buying Born to Run as a
single or the entire collection of eight songs on the Born to Run album.
With iTunes came the opportunity to download the album or cherry-pick
among the individual songs. In this manner, Apple could generate rev-
enue from buyers who liked Jungleland and Thunder Road, but weren’t
interested in shelling out $7.99 for the entire album.

Not surprisingly, music lovers embraced the mixed bundling offerings
of iTunes. By 2013, CDs had plummeted to only 30 percent of unit sales,
with single-track downloading comprising 22 percent of the market and
album downloading making up 17 percent.®

But new opportunities for mixed bundling by streaming services such
as Spotify have cut into the iTunes market. In fact, the share of the market
accounted for by streaming leaped from 21 percent in 2013 to 27 percent
one year later, cannibalizing the sales of the CD and download markets.”

Why has Spotify made in-roads on the music market? Let’s compare
iTunes and Spotify. Music enthusiasts can choose between download-

ing individual tracks or the bundle on iTunes. According to estimates,
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the average iTunes account owner downloads one song per month.® Of
course, the average number of music downloads per month is likely to be
skewed. Many persons may download songs on rare occasions (or have an
iTunes account they never use), whereas others may download one or two
albums worth of songs per month. What we do know is that $6.9 million
is generated from music downloads per year, and 64 percent of them are
downloaded through iTunes.’

Although Spotify offers a free tier of service, its bread-and-butter
comes from offering a premium service that feels like downloading, but
isn’t. Whereas the free tier doesn’t allow for portability of the music and
limits the number of times a song can be accessed at no cost, premium
service subscribers can select from a seemingly limitess collection of
songs or albums that can be listened to at home or on a mobile device.
The songs aren’t downloaded, but as long as customers can listen to the
songs or albums they’ve chosen at home, at the gym, or in the car, the dif-
ference between downloading and streaming is one of semantics.

Spotify subscriptions cost $9.99 per month. Clearly, Spotify is the
place to go for persons who tended to average 10 downloads per month
or more (the equivalent of an album). In short, the revenue-drivers for
iTunes can get more for their money by subscribing to Spotify. The intru-
sion of Spotify into the downloading market did not go unnoticed. Apple
countered with its own streaming service called Beats. Unlike Spotify,
Apple does not plan to offer a free tier, but will charge the industry stand-
ard of $10 per month. Apple hopes to use its payment-only service to lure
performers who think Spotify’s freebie puts downward pressure on their

royalties.

Tying

Related to bundling is the concept of tying. Tying occurs when the seller
requires the buyer to purchase a different product. The difference between
bundling and tying is that, with the former, the consumer can obtain
enjoyment through the purchase of only one good. For example, the
buyer of mobile service can enjoy the benefits of a cell phone without pur-
chasing landline service. In the case of tying, the consumer cannot obtain

the benefits of the first good without the benefits of the second good.
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Many tying requirements have been pronounced an illegal restraint of
trade by the Supreme Court. The monopolist’s incentive to tie purchases
together was established in the IBM v United States court case. IBM
required entities that leased their mainframe computers to also buy the
paper cards used by the machines by IBM. Although IBM had no direct
information on the lessee’s willingness to pay, it extracted consumer surplus
indirectly by charging relatively high prices for its cards. Hence, the greater
the willingness to pay (based on machine usage), the more the lessee paid.

Another example of illegal tying was block booking by movie studios.
This practice required exhibitors to purchase a below-quality film they
did not want in order to buy the movie they did want. The practice was
deemed illegal twice: once in 1948 (United States v. Paramount Pictures,
Inc.) and again in 1962 (United States v. Loew’s, Inc.).

Allegations of illegal tying were also made when Apple released the
iPhone in 2007. The iPhone was sold through exclusive contracts with
AT&T. The iPhone came with a special software lock that made it inop-
erable with any other carrier than AT&T. If the buyer wanted to use the
iPhone with another carrier, the individual had to pay a $175 termination
fee to unlock the software.

Legal tying can exist when manufacturers create a product that
requires a manufacturer-specific complementary good. As an example,
Dell Computers offered its C760nw printer for $149.99. However, it
requires model-specific color and black ink cartridge replacements that
retail for $49.99 and $55.99, respectively. Consequently, the consumer
will pay for the equivalent of a new printer after only three refills.

Similarly, the Gillette Power Fusion razor can be purchased from
WalMart for $10.47. The Fusion Power requires its own product-specific
razor blades. According to the WalMart website, a package of six replace-
ment blades can be purchased for $23.97, more than double the cost of
the razor. In Chapter 2, we noted the relationship between the price of one
good and the demand for a complementary good. By lowering the price of
one good, the demand for its complement increases.

The economic advantages of tying can be illustrated graphically.
Suppose we have two types of computer printer users: one who prints
extensively and one who prints occasionally. Figure 6.7 shows the ink car-

tridge demand schedules for the light user (D)) and the heavy user (D).
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Low-demand buyer consumer surplus = price of printer

Profits from ink
cartridges

Total demand

D

L

Figure 6.7 Graphical representation of tying

Assume the printer manufacturer is considering producing a printer that
can use any generic ink cartridge that can be sold at the market price P_.
Because the printer is worthless without ink cartridges, the highest price
the firm can charge for a printer and still attract both customers is equal
to the consumer surplus of the light user. Let’s take a moment to explain
why this is true. At the inkjet price of P, each buyer’s consumer surplus
represents the uncaptured value from printing. The consumer surplus
of the heavy user will necessarily be greater than that of the light user.
If the price of a printer is less than the consumer surplus of the light
user, both consumers will buy the printer, print the number of copies
that corresponds to P, (which will be greater for the heavy user) and still
have uncaptured consumer surplus. If the price of the printer exceeds the
light user’s consumer surplus, the light user will not buy the printer at all
because the price exceeds the surplus value that he places on printing. But
even if the light user doesn’t buy the printer, the heavy user will purchase
it as long as the printer price is less than his consumer surplus. Therefore,
if the price of the printer exceeds the consumer surplus of the light user,

all of the profits will come from the heavy user. If the price of the printer



82 INNOVATIVE PRICING STRATEGIES TO INCREASE PROFITS

is set equal to the light user’s consumer surplus, both consumers will buy
the printer and all of the light buyer’s consumer surplus will be captured.
If we assume that both users will purchase the manufacturer’s own
ink cartridges as long as the price is competitive with the other generic
producers, the firm’s total profit will be double the low-demand buyer’s
consumer surplus (both the heavy and light user buy the printer) plus the
profits from the ink cartridges (graphically, it is represented by the dark
area between the generic price of ink cartridges and the total quantity of
ink cartridges purchased by the heavy and light user at that price (Q,).
Now let us change the printer to allow for tying. The implicit
assumption is that the firm will be able to charge a higher price for the
ink cartridges (P)) because they cannot be substituted by generic brands.
Figure 6.8 shows the implications. Note that the higher price of ink car-
tridges reduces the consumer surplus of the light user. This implies that
the firm will have to lower the price of the printer to entice both consum-
ers to buy the printer.
Figure 6.9 allows one to see the net benefits from tying. The light
shaded area shows the increased profic contribution from charging a

higher price for the model-specific ink cartridges. The striped area shows

Low-demand buyer consumer surplus = price of prir

Profits from ink
cartridges

Total demand

Figure 6.8 Implications from raising the price of the complementary
good
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Figure 6.9 Net benefits from tying

the reduction in profit contribution because the higher priced ink car-
tridges give the user an incentive to reduce printer consumption. Note
that the reduction in printer price is more than offset by the increased
profit contribution from the model-specific ink cartridges. Therefore, as
the figure illustrates, tying is more profitable as long as the light shaded
area (the increased profits from the model-specific ink cartridges) exceed
the striped area (the lost profits from deterring usage due to more expen-

sive ink cartridges).

Two-Part Tariffs

A two-part tariff exists when the buyer is required to pay an upfront fee
to purchase the product and subsequent fees for each unit consumed.
As we will see, the analysis bears a great deal of similarity to tying. Con-
sider, for example, a state fair. Typically, the patron pays an entrance fee,
but must pay additional fees for each ride or concession. Examples of
two-part tariffs abound. Country clubs charge membership fees while
charging additional fee for each round of golf or use of the tennis courts.
Professional sports franchises often require fans to purchase a personal
seat license (often for thousands of dollars) for the right to purchase sea-
son tickets. Costco and Sam’s Club require patrons to pay a membership

fee as a condition to shop at their stores. Cell phone services also employ
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two-part tariffs. Subscribers pay a monthly base fee, which allows a fixed
number of minutes, text messages, etc., and then pay additional fees for
each minute or text message over that allotment.

The theory underlying the two-part tariff is fairly simple. Suppose
we have a large number of consumers with identical tastes. The law of
diminishing marginal utility creates a downward-sloping demand curve,
such as that which is illustrated in Figure 6.10. The figure depicts the
profit-maximizing price and quantity and the level of consumer surplus.
The entry fee is set equal to the level of consumer surplus. Note that
because the entry fee is a sunk cost, and is equal to consumer surplus, it
has no impact on the number of units purchased.

Of course, consumers are unlikely to have identical tastes. To expand
theory to allow for differing tastes, assume we have two consumers: one
with a high demand for the good and another with a low demand (similar
to what we did with tying). This is depicted in Figure 6.11. Note that the
consumer surplus for the high-demand buyer will be larger at any given
price than that of the low-demand buyer. If the usage fee was set equal to
marginal cost and the entry fee was equal to the consumer surplus of the
high-demand buyer, the low-demand buyer would not pay the entry fee.
On the other hand, if the entry fee was equal to the consumer surplus of
the low-demand buyer, both the low- and the high-demand buyer would
pay the entry fee. Hence, the entry fee revenues would be equal to twice

the size of the low-demand buyer’s consumer surplus shown in Figure 6.11.

Consumer surplus = entry fee
p*

Marginal cost

Demand

Marginal revenue

Figure 6.10 Two-part tariff: one customer
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Figure 6.11 does not, however, depict the entry and usage fees that
will maximize profits. By setting the usage price equal to marginal cost,
the firm only profits from the entry fees. If the firm raises its price above
marginal cost while keeping the entry fee the same, the low demand buyer
will not purchase the entry fee (because its consumer surplus at the usage

price is now less than the entry fee, as shown in Figure 6.12).

$
Low-demand buyer consumer surplus = entry fee
P =MC Marginal cost
Total demand

High demand buyer

Low demand buyer

Figure 6.11 Two-part tariff: high- and low-demand customer

emand buyer consumer surplus with usage = entry fee

Profit contribution from usage

Marginal cost

Total demand

Q Qy Qr High demand buyer

Low demand buyer

Figure 6.12 Two-part tariff trade-off between entry fee and price
of goods
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If the firm was to charge a usage fee equal to P, and an entry fee equal
to the consumer surplus of the low-demand buyer, the total profit would
be twice the entry fee (paid by both consumers) and the shaded area
between the price and marginal cost for all Q, units consumed (the usage
profit contribution from the high- and low-demand buyers).

The implications from the two-consumer illustration can be extrap-
olated to many consumers. From the decision-maker’s perspective, the
notion that a firm has sufficient information to replicate the fees shown in
Figure 6.12 is unrealistic. The figure does, however, illuminate the trade-
offs inherent in two-part tariffs. First, as the entry fee becomes larger, the
number of entrants decreases. This causes the firm to lose out on the usage
profit contribution from each excluded patron. Raising the usage price
increases the profit contribution from each patron, but it also necessitates
lowering the entry fee to avoid losing customers.

To illustrate, consider a movie theater. The movie theater generates
profits from two sources: ticket purchases and concessions sales. There-
fore, the theater owner has to determine two sets of prices: one for ticket
prices and another for concessions. In setting the corresponding prices,
the owner knows that whereas all concessions customers will buy movie
tickets, not all ticket buyers will purchase concessions. Moreover, no one
buys a movie ticket simply to gain access to the concessions. From this
perspective, it would make no sense to offer cheap concessions and high
ticket prices. Instead, the owner has an incentive to hold ticket prices
down to increase the number of prospective concessions customers, and
then to raise concessions prices as a way to segment the buyers.

Implementing a two-part tariff does not come without costs. Prior
to 1980, Disney theme parks offered a passport that included admis-
sion and a predetermined number of rides. Tickets for additional rides
could be purchased at five different price tiers; the more popular the ride,
the higher the price. Because the cost of administering the system was
relatively high, the two-part tariff was discarded in favor of the simpler
single admission fee policy in 1980.

Intertemporal Price Discrimination

Intertemporal price discrimination is the practice of charging different

prices at different points in time as a means of reaching different market
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segments. In marketing literature, it is associated with price skimming.
The strategy is widely practiced in electronics. When a new gadget hits
the marketplace, some consumers, anxious to be the “first guy on the
block” to own one, are willing to pay a relatively high price for the good.
Once this segment of the market has been saturated, the firm lowers the
price to attract the more price sensitive customers.

Many years ago, the movie theater industry was composed of
first- and second-run movie houses. The first-run movie houses featured
the latest films at higher prices. Once the movies had made their run at
the first-run theaters, they would disappear briefly and then reappear at
the second-run movie houses at discount prices. Nowadays, the market
segment served by second-run movie houses has largely been replaced
by the movie rental market. Consumers who were unwilling to pay the
first-run prices are able to download or rent the same films several months
later at lower prices.

From a theoretical perspective, here is how intertemporal price dis-
crimination works. The firm realizes that it has two market segments
that vary by price sensitivity. The firm cannot identify the market seg-
ments directly, but can use price skimming to allow them to self-select.
Figure 6.13 shows the two market segments: The demand curve on the

left (D) is the less price sensitive group that is willing to pay a higher

Later
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Figure 6.13 Graphical representation of price skimming
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price to get the good soon after it becomes available. The demand curve
on the right (D) is more price sensitive that is willing to defer buy-
ing the good until the price is right. To capitalize on the two segments,
the firm sets the profic-maximizing price and quantity for the less price
sensitive segment and then, at a later date, the firm lowers the price to
attract the more price sensitive segment.

Although the timing of price decreases is rarely the subject of contro-
versy, Apple drew the ire of its customer base when the iPhone was first
introduced. The iPhone was released to much fanfare in September 2007.
It was priced at $599. Only 69 days later, Apple dropped the price by
$200. The early adopters were enraged by the rapid and significant price
decrease, causing Apple CEO Steve Jobs to offer a $100 store credit to
early adopters.

In addition to the risks of alienating the customer base by cutting
prices too quickly, the firm has to consider the response of potential rivals.
By setting its prices relatively high initially, the firm enjoys greater prof-
its. However, in doing so, it invites competition to create a lower priced
alternative. For this reason, some firms forego the skimming strategy in
favor of a penetration pricing strategy. In this case, the firm enters the
market with the price that seeks to maximize long-term profits. Here,
the firm may even set a price that is below marginal cost and then raise it
later on. The assumption is that the firm can reach a broad customer base
immediately, and ideally, establish brand loyalty before rival firms enter
the market.

Microsoft used a penetration strategy when it introduced its Windows
Live OneCare antivirus package in 2006. With an average price below $30,
the package vaulted to #2 in terms of market share in its debut month."

The penetration strategy is illustrated in Figure 6.14. The firm hopes
to penetrate the market quickly by its introductory price that is below
marginal cost (P ). By creating a customer base quickly, the firm hopes
to instill brand loyalty, which will cause the demand for the firm’s good
to increase in the future (D). After demand increases, the firm can
).

The penetration strategy works best when the firm is producing a

increase the price to its long-run profit-maximizing level (P

Later

good that is repurchased frequently. The assumption is that by establish-

ing a sense of brand loyalty, the consumer will continue to purchase the
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Figure 6.14 Graphical representation of penetration pricing

product in the future. The strategy is most suitable when product demand
is relatively elastic. The market should be large enough that the firm can
effectively supply a large number of buyers at the introductory price. The
strategy is particularly useful if significant economies of scale exist in
production. Economies of scale occur when unit costs decrease over the
long haul as production increases. Hence, by pricing low, unit sales are
sufficiently large that the firm can profitably produce at a relatively low
unit cost.

Firms should be wary of the possible consequences of the penetration
strategy. Although the purpose is to attract buyers early on and establish
brand loyalty, the plan could backfire if its only effect is to draw price
sensitive buyers who will switch to another brand as soon as the price
rises. This implies that firms choosing this strategy should work to
develop product-specific attributes to keep their customers once they

attract them.

Peak-Load Pricing

Peak-load pricing refers to the practice of setting different prices for peak

and off-peak periods of demand. The purpose of peak-load pricing is to
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redistribute demand. Prior to the proliferation of cell phones, consum-
ers may recall that the rates charged for long-distance phone calls were
significantly cheaper after 11 PM. The telephone companies’ switching
capacity (i.e., its ability to connect one caller to another) is fixed, but
phone usage tends to be greatest during the day. Thus, the marginal cost
of providing phone service is high during peak periods but is much lower
during off-peak hours when much of the switching capacity goes unused.
By charging a lower rate for off-peak usage, the phone company redistrib-
utes demand away from peak usage toward nonpeak usage.

Figure 6.15 provides a graphical illustration of peak-load pricing.
The figure shows two levels of demand: peak demand (D,) and off-peak
demand (D). The upward-sloping marginal cost curve corresponds to
the firm’s higher variable costs during peak usage. As opposed to setting a
single profit-maximizing price, the firm sets two separate prices that cor-
respond to peak (P,) and off-peak demand (P ).

Hotels and resorts deal with peak- and off-peak demand in a sim-

ilar fashion. As with the telephone industry, capacity is fixed over the

o

Figure 6.15 Graphical representation of peak-load pricing
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short-term and cannot be increased quickly. Therefore, if hotel rates never
changed, the hotel may find itself turning away customers during periods
of peak demand while exhibiting low occupancy rates during off-peak
periods. An individual hoping to check into the Portofino Bay Hotel out-
side the Universal Studios resort during the week of Christmas would pay
$479/night. Three weeks later, when children return to school and the
resort is well into its off-peak period, the same room could be booked for
only $304/night."

London developed an innovative peak-load pricing system to deal
with congestion in its central business district in 2003. Private vehicles in
London’s central district between 7 AM and 6:30 PM on weekdays must
pay an £8 congestion fee. A network of video cameras records the license
plates of vehicles and imposes a fine of £80 to those who have not paid
the congestion fee. Roughly 110,000 drivers per day pay the fee. After the
fee was introduced, the percentage of private vehicle traflic flowing into
the central district declined by 20 percent, or by 20,000 vehicles. As a
result, congestion delays decreased by 30 percent, while bus ridership and
subway usage increased by 14 and 1 percent, respectively.'?

An interesting variation on peak-load pricing is practiced by Uber, the
mobile app-based on-demand car service. The service, which is available
in more than 200 cities and 55 countries, allows individuals to order a
ride via an app on their mobile device. The request is sent to drivers in the
area, who can accept the request and transport the passenger. A unique
characteristic that distinguishes Uber from a traditional taxi service is
surge pricing. Uber uses a sophisticated algorithm to adjust prices accord-
ing to the laws of supply and demand. The higher the level of demand,
the higher the price of the fare.

Uber’s surge pricing differs from a hotel or airline that adjusts its price
in accordance with demand. In the case of the hotel, the number of
rooms are fixed. If demand at the regular price exceeds the number of
rooms, the hotel raises the price. The only effect is to allocate the hotel
rooms to those who are willing to pay the most to get them. This implies
that some persons in need of a hotel room must find another place to
stay, as the hotel cannot increase the number of rooms to accommodate
the spillover. In contrast, with Uber, the number of drivers can increase

to meet the number of persons needing car service. By raising the price in
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periods of peak demand, Uber not only rations out demand to those in
greatest need, it can lure drivers into the market to pick up riders.

Figure 6.16 shows the impact of surge pricing in the case of fixed
and variable supply. Pregular refers to the price during nonpeak periods.
When supply is fixed, as with a hotel, peak demand pushes prices upward
to Ppeak. fixed, but does not result in any more customers having their
needs met (the number, QFixed is the same at peak periods as it was
during the regular period). In contrast, surge pricing encourages drivers
to pick up the request. Note that the price rises by a smaller margin, but
more importantly, more customers find rides than would have existed if
the price remained constant.

An analysis of Uber pricing data by a University of Maryland profes-
sor showed mixed results.'® For the most part, price surges were accompa-
nied by near-constant waiting times. Absent the price surges, customers
would have to wait longer for a car during peak demand. However, the
response was not reflective of more drivers on the road, but rather, reallo-
cating existing drivers moving to high-demand neighborhoods. This does
present a net benefit to the extent that riders in high-demand neighbor-
hoods will have shorter waits. But without a short-term change in the

number of drivers, patrons in low-demand areas may have longer waits.
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Figure 6.16 Graphical representation of surge pricing
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The reason surge pricing was not drawing drivers onto the roads was
because the pricing changed so rapidly. The price of a fare could double
at one point in time, but then return to normal within a few minutes. The
price doesn’t remain high long enough to entice drivers to get out onto
the road. Instead, it simply steers existing drivers into high-demand areas.
Thus, the supply benefit to surge pricing appears to be more long term
than short term. Drivers know to be on the road during likely periods of
peak demand, but the rapid fluctuations in prices are not sufficient to lure

a driver with no immediate plans to drive.

Summary

* Second degree price discrimination is the practice of offering
pricing alternatives that cause buyers to self-select based on
their willingness to pay.

* Quantity discounts exploit the law of diminishing marginal
utility by creating a package that entices the consumer to buy
more than he would have otherwise.

* Quality choices allow the buyer to self-select according to
quality, as with the choice between first-class or coach seats on
a plane.

* Bundling will be more profitable than pricing goods
separately if the relative valuations of prospective consumers
differ. Because consumer tastes tend to vary between goods
(John is willing to pay more for mobile service than Mary, but
Mary is willing to pay more for landline service than John),
bundling will generally be more profitable than pricing goods
separately.

* Mixed bundling, which refers to offering consumers the
option of either the bundle or the individual goods, will be
more profitable than pure bundling when some consum-
ers’ willingness to pay is less than the unit cost of one of
the goods. Requiring a consumer to buy a bundle when he
has minimal interest in buying one of the goods may cause
him not to buy at all. Mixed bundling also allows the firm

o extract consumer surplus from a customer with a hi
to extract lus fi t th a high
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willingness to pay for one component of the bundle, but does
have a high reservation price for the bundle.

* Tying can increase profits by enticing the consumer to buy
one good at a relatively low price, and making up for it with
a higher price margin on the complementary good. Examples
include razors and razor blades and printers and ink car-
tridges.

e A two-part tariff involves an entry fee and a separate usage
fee. An example would be a fair that charges an admission fee
and separate prices for rides and concessions. Because the firm
does not want to price the more price sensitive consumer out
of paying for admission, two-part tariffs involve a trade-off
between the admission fee and the usage fee. In general, the
higher the usage fee, the lower the admission fee.

* Intertemporal price discrimination refers to charging
different prices at different points in time. Price skimming
refers to introducing a good at a relatively high price to attract
consumers who want to be “the first one on the block” to own
one. Once this market is tapped, the firm lowers the price
to attract the more price sensitive buyer. In a penetration
strategy, the firm starts with a low price to attract customers
and build brand loyalty, only to raise the price later on. The
benefit of the penetration strategy is that it makes it harder
for competition to enter the market due to the low price. The
potential disadvantage is that the low price will attract price
sensitive buyers who will leave once the price rises.

* Peak load pricing is charging different prices to redistribute
demand. It is useful if the alternative is to incur significant
costs to meet demand during peak periods. Surge pricing not

only redistributes demand, it has the potential to increase

supply.



CHAPTER 7

Segmenting Your Market

Based on Willingness to
Pay: Third-Degree Price

Discrimination Strategies

Third-degree price discrimination exists when different prices are
charged to individuals who can be grouped according to their charac-
teristics. The assumption is that price sensitivity and willingness to pay
might differ across groups of individuals with readily identifiable char-
acteristics. Examples of third-degree price discrimination include senior
citizen discounts, discounts for children, etc. The key distinction between
second- and third-degree price discrimination is that, in the former, the
market segments cannot be recognized ex ante. Hence, the firm creates
a pricing structure that allows buyers to self-select. In contrast, the firm
has some ability to distinguish willingness to pay before-the-fact, and
therefore, sets its prices based on the inferred willingness to pay for each
market segment.

To illustrate, a college athletic department knows that some of its
football fan base is made up of rabid fans whose life revolves around the
football program. Other fans are interested in football and are willing to
pay to go to the games, but may have a lower willingness to pay. Unfor-
tunately, the department has no way to discern the rabid fan from the
fair-weather fan. Suppose, for example, the department infers that rabid
fans are willing to pay $50 per ticket but fair-weather fans are not will-
ing to pay more than $30. Moreover, rabid fans can be counted on to
attend every game regardless of the weather or win—loss record of the
team whereas the fair-weather fans are not likely to buy tickets if the

weather is bad or if the team is having a bad season. Suppose the athletic
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department attempts to discriminate between the groups by offering sea-
son tickets for $300 (or $50 per ticket) and individual tickets for $30.
The athletic director theorizes that fair-weather fans would not be willing
to buy a set of season tickets at $30 per game because they prefer to make
purchase decisions one game at a time. Rabid fans, on the other hand, will
always choose to attend every game and have a greater willingness to pay.

If the athletic department attempts to implement this pricing strat-
egy based on its inferences on the two groups’ willingness to pay, it will
likely fail. Even though the rabid group may be willing to pay $300 for
season tickets, it can opt for six $30 tickets instead and save $120 in
doing so. The problem is that, even though the athletic department may
be correct in its inferences regarding willingness to pay between rabid and
fair-weather fans, it cannot discern who belongs to which group before-
the-fact.

On the other hand, suppose the athletic department assumes that its
students, due to their lower incomes, have a lower willingness to pay rela-
tive to its nonstudent fan base. To illustrate the distinction, examine the
demand schedule in Table 7.1. The demand schedule does not distinguish
the students from the nonstudents. Assuming the marginal cost of a seat
is equal to zero, the department will maximize revenues by charging a
price of $75 and earning revenues of $3,525,000 million per game.

Suppose, however, the market demand schedule illustrated in Table 7.1
can be broken down into students and nonstudents. Assume the students
have a lower willingness to pay. The corresponding demand schedules are
shown in Table 7.2.

Note that at the revenue-maximizing price of $75 only 2,000 students
will buy tickets. Suppose the athletic department decided to establish two

ticket prices: one for student and the other for nonstudents. Under the

Table 7.1 Owerall demand for tickets
Price $ Quantity Revenues $

100 31,000 3,100,000
75 47,000 3,525,000
50 58,000 2,900,000
25 72,500 1,812,500

10 90,000 900,000
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Table 7.2 Segmented demand for tickets

Students Nonstudents
Price $ | Quantity | Revenues $ | Price $ | Quantity | Revenues $
100 1,000 100,000 100 30,000 3,000,000
75 2,000 150,000 75 45,000 3,375,000
50 3,000 150,000 50 55,000 2,750,000
25 7,500 187,500 25 65,000 1,625,000
10 15,000 150,000 10 75,000 750,000

two-tiered pricing scheme, nonstudents would continue to pay $75, but
student tickets would be priced at $25. By setting a lower price for the
more price-sensitive group, the athletic department is able to increase its
revenues by $37,500. The solution is illustrated in Figure 7.1. As the figure
indicates, by separating the overall market into two market segments based
on price elasticity, the more price-sensitive group pays a lower price than
the less price-sensitive segment, causing overall revenues to rise.

Earlier, we noted the importance of preempting opportunities for
consumers to resell the good. We can revisit that concept in the context of
third-degree price discrimination. To assure the more price elastic group
does not resell the good, the firm has to be somewhat creative. In the case
of the student tickets, the athletic department can create tickets with the
words Student Ticket or a ticket with a different color. In that fashion,
enforcement at the gate will come easier: If a 40-year old man shows up at
the gate with a student ticket, the attendant can ask to see a student ID.
Orbitz, the travel website, implemented third-degree price discrimination
when its research showed that Mac users typically spent 30 percent more
on hotels than PC users. Moreover, Mac users are 40 percent more likely
to book a four- or five-star hotel than their PC counterparts. Accordingly,
travelers searching for a hotel using a Mac are typically shown a list of
pricier hotels on the first page of the search results.!

Groupon combines elements of both second and third-degree price
discrimination. Groupon offers daily group--coupons in its markets. If
enough people sign up for the discount, they all receive it; otherwise, no
one gets the deal. From the retailers’ perspective, Groupon represents a

convenient vehicle for third-degree price discrimination. By subscribing,
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Figure 7.1 Graphical representation of third-degree price
discrimination

consumers label themselves as price-sensitive and are offered a discounted
price relative to nonsubscribers. From Groupon’s perspective, its busi-
ness model is one of second-degree price discrimination. Rather than to
identify price sensitive customers based on demographic characteristics, it
simply allows consumers to self-select: Those are relatively price sensitive
subscribe to the service whereas less price sensitive consumers do not.
The Groupon business model also limits arbitrage possibilities. First,
subscribers must prepay for the discount. Second, they must agree to the

limitations of the offer (i.e., limit one per person). Third, the discounted
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deals have expiration dates. Groupon Now deals, for example, must be
used within 24 hours. Note how the three elements combine to minimize
reselling. By prepaying, the subscriber incurs risk: If he is unable to find
someone to resell the product or service, he suffers a loss. The limitations
of the deal and the expiration dates make it more difficult for the sub-

scriber to resell the deal at a profit.

Summary

* Third degree price discrimination exists when firms divide
customers into groups based on their price sensitivity and
charge separate prices to each group. Examples include senior
citizen discounts and discounted prices for children.

* For third degree price discrimination to succeed, the firm
must be able to readily identify each group and be capable of
subverting opportunities for buyers to purchase the good and

resell it.
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CHAPTER 8

Dynamic Pricing and
E-Commerce

Pricing in the Age of Information Technology (IT)

Dynamic pricing is a new name for an old practice. At its heart, dynamic
pricing is price discrimination in the world of IT. The fixed-price sys-
tem that we are most familiar with is actually a relatively recent phenom-
enon. Before the Industrial Revolution led to assembly lines and large
inventories, first-degree price discrimination was the rule rather than the
exception. Merchants, rather than large corporations, offered goods and
services. Price tags were never affixed to goods and it was up to merchants
to extract consumer surplus through haggling.

The seeds of the fixed-price system sprouted when John Wanamaker
opened his “Oak Hall” clothing store in Philadelphia in 1861 and pro-
moted his revolutionary “One price and goods returnable” concept. The
emergence of factories, assembly lines, and inventories caused fixed prices
to become the norm.

In both the haggling and single price world, buyers and sellers sought
a mutually acceptable deal. The seller knew that the buyer could take
his business elsewhere and the buyer knew that if he didn’t make a good
enough offer, the seller could sell to another customer. But price compari-
sons entail “shoe leather.” Buyers had to go from store to store to gauge
the prices charged by other merchants. And the merchants had to hoof it
from place to place to assure their prices were competitive.

Economists usually describe perfect competition as a market structure
in which many buyers and sellers have perfect information about the
prices charged by each firm for an identical good. Absent the geographi-

cal constraints of door-to-door price comparisons, perfect competition
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describes a world in which the forces of supply and demand establish
a single price that all buyers and sellers must accept. If a seller accempted
to charge any price about the market price, it would lose all of its custom-
ers to lower priced competitors.

Although perfect competition is used simply as a model to describe
a highly competitive, albeit hypothetical marketplace, the growth of the
Internet seemed to give promise that the law of one price could indeed pre-
vail. Consumers could compare prices instantaneously with sales shifting
to the low-bidder. In such a cut-throat atmosphere, prices were certain to
converge to a single figure.

The Internet did not cause the law of one price to evolve as predicted.
Rather, the World Wide Web became the perfect dispatcher of gains from
trade in which innumerable buyers and sellers could, online, find a mutu-
ally acceptable price. The price could vary by day, by hour, by minute, and
even by customer. Real-time got real fast.

Dynamic pricing is not limited to e-commerce. IT allows brick-and-
mortar stores to gauge consumer preferences and their willingness to pay
faster than ever before. Beyond increasing revenue and profits, dynamic
pricing allows firms to reallocate demand to manage scarce supply con-
straints. Dynamic pricing is especially useful for goods and services that
are perishable. Once a plane leaves the runway, the empty seats cannot be
filled. However, perishability is not limited to airlines and hotel rooms.
Clothing is seasonal in nature and perishes once demand is exhausted. The
same can be said for consumer electronics, which become obsolete as new
models become available.

There are two categories of dynamic pricing. Posted prices are, as the
name implies, prices that customers observe. Price discovery refers to auc-

tion mechanisms that allow consumers to determine their own prices.

Posted Prices

Posted prices, whether for e-commerce or traditional stores, can be
enhanced by IT, which allows retailers to make pricing and inventory
decisions for thousands of products. Consider clothing, which often has a
seasonal demand. In the pre-IT days, a line of clothing might have posted

fixed prices for up to three months. End-of-season fire sales inevitably
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followed, with substantial discounts. But with today’s technology, brick-
and-mortar prices can be raised or lowered on nearly a daily basis, and
online prices can change several times per day. When inventory tracking
systems show demand for a given line is increasing, prices rise. When a
line is moving slowly, prices decrease. In doing so, the firm can use vari-
able pricing to manage its scarce inventory space.

E-commerce provides even more promise for dynamic posted prices.
In the pre-Internet days, it was prohibitively costly for firms to attempt to
gather customer-specific information and to monitor their buying habits.
Mail-order catalogs used zip codes to adjust their prices based on inferred
willingness to pay in wealthier regions, but even in those cases, price
changes implied creating new catalogs. For retail outlets, price changes
meant costly retagging.

Today, computer cookies allow websites to record the user’s previous
interactions with the website. Click-stream technology allows firms to
view user’s paths as they browse advertisements, different web pages on
the site, and links to other sites. Thus, the retailer not only knows where
its customers live, but their history of past purchases, and what goods
they’ve loaded (and unloaded) from online shopping carts. Some online
retailers, such as Amazon, may require potential buyers to load goods into
the shopping cart just to see their price. Personalized recommendations
can be offered to prospective customers based on their past viewing or
shopping habits.! Unlike costly retagging, online prices can be changed
by the click of a mouse. This allows for a much more efficient and fast
means to segment customers by their willingness to pay.

Determining the optimal markup for online pricing follows the same
premise of marginal cost pricing, but with a different twist for the online
venue. In addition to wholesale prices, incremental costs include click-
through fees on price comparison sites that can range from $0.40 to $1.50.
Moreover, conversion rates (the probability that a click will lead to a sale)
average only 3 percent, meaning that a great many clickthrough costs will
be incurred for each sale.? To illustrate, suppose an online product can be
purchased from the wholesaler for $25. Suppose a price comparison site
charges $0.50 per click with a conversion rate of 4 percent. This implies
that roughly 25 clicks are necessary to generate a sale (1/.04). Correspond-
ingly, then, the marginal cost of the product is $25 + $0.50 x 25 = $37.50.
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The optimal markup depends on the price elasticity of the customers.
Earlier in the text, we discussed the potential problems associated with
trying to measure price elasticity. Specifically, the calculation assumes the
two price/quantity combinations lie on the same demand curve. If they
lie on two different demand curves, the coefficient estimate will be biased
and could lead to disastrous implications. In the world of traditional pric-
ing, this problem is particularly likely, as firms rarely change their prices
unless an outside factor (i.e., one that shifts a demand curve) prompts
them to do so. Now, with the ability to change prices rapidly, firms can
casily experiment with various prices and gauge the response of consum-
ers. In doing so, the estimated elasticity coeflicient will be more realistic.

Beyond varying prices to measure elasticity, online retailers should
also change prices to keep their competitors on their toes. The Internet
not only allows buyers the chance to comparison shop, it allows firms to
monitor the prices of their rival firms. If a firm’s price is too stable and
predictable, rivals can undercut their prices slightly to allow them to show
up as the lowest-priced firm on price comparison sites. A better strategy
might be the randomized pricing strategy of undercutting a competitor
one day while returning to the original price the next.

Firms with an online presence must realize that online consumers are
product-oriented rather than firm-oriented. WalMart may compete with
K-Mart in the mass merchandise industry, but online consumers who
are looking for a new television are likely to type “televisions” into their
search engines rather than type in “WalMart” and seek out its televisions.
If a firm only concentrates on its traditional rivals rather than its product-
specific competitors, it may find itself consistently undercut in price.

Online retailers should be aware, however, that consumers are wise to
such schemes and do notalways take kindly to them. In 2000, Amazon.com
customers were not pleased to learn that some of them were paying dif-
ferent prices for the same DVDs. One customer deleted the cookies that
identified him as a frequent Amazon shopper and he saw the price of a
DVD fall from $26.24 to $22.74. Amazon responded that it was part of
a “price test” rather than dynamic pricing and offered a refund to cus-
tomers who paid higher prices. A survey implemented by the Annenberg
Public Policy Center of the University of Pennsylvania in 2005 revealed

that 76 percent of respondents stated it would bother them if others paid
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less than they did for the same products.® Eighty-seven percent disagreed
with the statement “It's OK if an online store I use charges people dif-
ferent prices for the same products during the same hour.” Even more
revealing is that 72 percent disagreed with the following statement: “If a
store I shop at frequently charges me lower prices than it charges other
people because it wants to keep me as a customer more than it wants to
keep them, that's OK.” In fact, 64 percent did not know that it was legal
for an online firm to charge different prices to different customers during
the same time of day. Seventy-one percent did not know that it was legal

for an offline firm to do the same.

Price Discovery

An alternative to posted prices, made possible via e-commerce, is price
discovery. Price discovery is when the consumer takes an active part in
determining the price. A plethora of online retailers such as eBay make

products available by auction.

English Auction

The English auction is the type of auction most people are familiar with.
A single good is made available for sale at an opening bid. Once the bid-
ding stops, the high bidder purchases the good at a price equal to the
amount of the bid. Some auction sites allow bidders to submit a price that
represents their maximum bid. If a given bidder is outbid, his bid rises
automatically. If the latest bid exceeds his reservation price, the bidder

drops out of the auction.

Dutch Auction

The Dutch auction is essentially the English auction in reverse. The
seller initially offers the good at a higher price than buyers are likely to
be willing to pay. He gradually lowers the price until he finds a buyer.
The Dutch auction was utilized by Google in its initial public offering.
The search engine giant initially offered nearly 20 million shares at a

price between $108 and $135 per share and gradually lowered it until it
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eventually reached a price of $85. The Dutch auction raised $1.67 billion
for Google.*

First-Price, Sealed Bid Auction

A variation on the English auction is the first-price, sealed bid auction.
Here, the bidders submit a bid without knowing those made by other
bidders. The auctioneer gathers up the bids and awards the purchase to
the highest bidder. The distinction between the first-price, sealed bid auc-
tion and the English auction is that, with the sealed bid auction, the bid-
ders cannot follow the progress of the bids because they are unknown. In
addition, whereas the bidder in the English auction can update his bid
during the auction, the bidder submits only one bid in the first-price,

sealed bid auction.

Second-Price, Sealed Bid Auction

The second-price, sealed bid auction (also called the Vickrey auction)
bears similarity to the first-price, sealed bid auction to the extent that
each bidder submits one sealed bid with the high bidder winning the
auction. The difference is that the winning bidder pays a price equal to
the second highest bid, rather than his own winning bid. Google uses
a second-price, sealed bid auction via AdWords for its online advertis-
ing, which annually generates more than $20 billion. Advertisers sub-
mit bids in advance based on search terms or keywords. Rather than
bid on the price of an impression, advertisers bid on the price they were
willing to pay for each click on the advertisement. Sidebar advertise-
ment slots on a results page are sold off in a single auction. Consistent
with second-price, sealed bid auctions, the price paid by the winning
advertiser is not equal to the winning bid, but rather, is based on the
next highest bid.

The AdWords auction is more complex than simply awarding an
advertisement to a high bidder. The critical element of online advertis-
ing is that the advertisement is tailored to the user’s search. To do this,
Google tabulates quality scores that determine the relationship between

the advertisement and the keyword(s), the quality of the results page
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to which the advertisement is linked, and the percentage of times users
actually click on the advertisement. Advertisement ranks are tabulated
by multiplying the advertiser’s maximum bid by its quality score. In this
manner, advertisers with low quality scores must bid higher to achieve a
higher rank. The advertiser with the highest advertisement rank pays the
amount bid by the second highest bidder.

To illustrate, suppose two prospective advertisers bid for an advertise-
ment slot. Advertiser A submits a maximum cost per click (CPC) of $2
whereas advertiser B submits a bid of $2.50 CPC. Suppose the quality
scores for A and B are 10 and 7, respectively. The corresponding adver-
tisement ranks are $2 x 10, or 20 for advertiser A, and $2.50 x 7, or 15
for advertiser B. Note that even though B is willing to pay a higher CPC,
A has the higher advertisement rank. To determine the price A must pay,
the second highest advertisement rank (or 15 for B) is divided by A’s qual-
ity score, resulting in a CPC of 15/10, or $1.50.

The auction is mired in economic theory; in fact, noted Berkeley
economist Hal Varian took a leave of absence to become Google’s chief
economist. The auction was so successfully that Google eventually
chucked most of its sales force, which drummed up advertising revenue
the old-fashioned way, by wining and dining prospective advertisers, and

converted everything onto the online advertisement auction.

The Economics Behind Auctions

Our goal is to determine which auction mechanism generates the most
revenue. To understand the incentives underlying auctions, we need to
distinguish between private value auctions and common value auc-
tions. In a private value auction, the bidder wants the good for his
personal use, such as bidding for a painting. In a Sotheby’s auction of
contemporary art, each prospective bidder’s reservation price depends
not only on the individual’s ability to pay, but the satisfaction the bid-
der derives by owning the work of art. This could vary widely from
person to person. In a common value auction, the bidder seeks a good
that will generate money for the owner, such as bidding for the rights
to an oil field. Hence, the value of the good being auctioned off has

approximately the same value to each bidder. If the amount of oil that
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lies beneath the land were known with certainty, the oil revenue would
be largely the same for all bidders. However, because the richness of the
land is uncertain, each bidder must estimate the expected revenue from
owning the oil rights.

In a private value auction, the bidder knows his reservation price, but
does not know the reservation price of the other bidders, which can vary
widely according to their tastes. In the English auction, he remains in the
bidding until the price rises to a level above his reservation price. At that
point, he drops out of the bidding.

To illustrate the various incentives, suppose we have two sports fans,
Josh and Jake, who are bidding for an autographed photo of LeBron
James. Josh has a reservation price of $200 and Jake has a reservation
price of $225. It should be intuitively obvious that in the English auction,
the price will rise until Jake bids a price that exceeds $200. In theory, Jake
could win with a bid as low as $200.01, providing Jake with consumer
surplus equal to $24.99.

We can analyze the English auction strategy from both the bidders’
and auctioneer’s perspective. From the bidder’s point of view, the clear
strategy is to remain in the auction until the current bid exceeds one’s
reservation price. From the auctioneer’s perspective, the English auction
allows the high bidder to walk away with consumer surplus. The winning
bid need not be equal to the winner’s true valuation of the good; it need
only exceed that of the second-highest bidder.

Let’s examine the same scenario, but with a second-price, sealed bid
auction. In this case, Josh and Jake cannot observe the progress of the
auction. Each bidder must submit exactly one bid. The high bidder wins
the auction, but pays a price equal to the bid submitted by the second-
highest bidder. Josh values the photo at $200 and Jake is willing to pay up
to $225, but neither bidder knows the other’s valuation or bid.

What should each person bid? We can begin by acknowledging that
each party understands that it will lose the auction if the opponent sub-
mits a higher bid. But given that the winning bidder does not pay his own
bid, but the second-highest bid, should he submit a bid that is equal to,
less than, or higher than his reservation price?

Figure 8.1 illustrates the decision from Josh’s perspective. The figure

shows four circumstances in which Josh’s bid wins the auction. In the first
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1. Josh’s bid is equal to his reservation price ($200)

Jake’s bid = $180 Josh’s bid = $200

2. Josh’s bid is less than his reservation price ($200)

Jake’s bid = $180 Josh’s bid = $190 $200

3. Josh’s bid is greater than his $200 reservation price (Jake's bid is less than Josh’s
reservation price)

| | |
Jake's bid = $180 $200 Josh’s bid = $220

4. Josh’s bid is greater than his $200 reservation price (Jake’s bid is greater than Josh’s
reservation price)

$200 Jake’s bid = $210 Josh’s bid = $220

Figure 8.1 Winning bids in a second-price, sealed bid auction

instance, Josh submits a bid equal to his reservation price ($200). He can
only win if Jake submits a bid less than $200. Assuming this is the case
then Josh wins the auction, but pays the amount of Jake’s bid ($180).
Hence, by bidding his valuation, Josh walks away with the photo and $20
in uncaptured consumer surplus.

In the second scenario, Josh submits a winning bid ($190) that is
less than his reservation price. As with the first scenario, Josh wins the
auction and pays a price equal to Jake’s bid ($180), allowing him to
have $20 in uncaptured consumer surplus. In comparing the first two
scenarios, one should see that it is unambiguously in Josh’s interest to
submit a bid equal to his reservation price. To win, his bid must exceed
Jake’s, but the price Josh pays is equal to $180 (Jakes’ bid) regardless of
his own bid. Because Josh cannot control Jake’s bid (and, in fact, does
not know Jake’s bid), raising his own bid to reflect his valuation of the
photo increases his likelihood of winning the auction without affecting

the price he pays if he wins.
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Scenarios three and four illustrate the possibilities if Josh wins with
a bid that exceeds his reservation price. Josh might consider this pos-
sibility because he will not have to pay the amount of his bid if he wins.
In scenario three, Josh submits a bid of $220 and Jake submits a bid of
$180. Because Josh submitted the higher bid, he wins the auction, pays
the amount of Jake’s bid, and walks away with $20 in uncaptured con-
sumer surplus. Note that the outcome is identical to the case in which
Josh submitted a bid equal to his valuation; he still wins the auction, he
pays Jake’s bid, and he earns $20 in consumer surplus. Thus, it did not
benefit Josh to submit the higher bid.

Scenario four indicates the worst case scenario for Josh. He submits
a bid of $220 and Jake submits a bid of $210. Josh wins the auction, but
must pay a price that exceeds his valuation of the photo. In comparing
scenarios three and four, we can see why Josh would never submit a bid
that exceeds his reservation price. Either the result is identical to when he
bids an amount equal to his reservation price, or he wins the auction, but
must pay more than what the photo is worth to him.

Combining all four scenarios, it should be obvious that Josh should
submit a bid equal to his reservation price. We could recreate an identical
set of circumstances for Jake, but the results will be the same. Not know-
ing what Josh will bid, Jake is unambiguously better off submitting a bid
equal to his own valuation ($225). Jake will win the auction and will pay
$200 for the photo (i.e., Josh’s bid).

Note that the results of the second-price, sealed bid auction are virtu-
ally identical to those of the English auction. In the English auction, the
bids rise until Jake submits a price that exceeds Josh’s reservation price. In
theory, this could be as low as $200.01. With the second-price, sealed bid
auction, both parties submit a bid equal to their reservation price, Jake
wins the auction and pays $200, which is Josh’s valuation of the photo.

Now let’s compare the results of the Dutch and first-price, sealed bid
auctions. Recall that in the Dutch auction, the price gradually falls until
one of the bidders claims the good. In the first-price, sealed bid auction,
the bidders submit a single bid without knowing the bids submitted by
the other bidders. The high bidder pays a price equal to his bid.

Continuing with Josh and Jake, the Dutch auction begins with a price

that exceeds each party’s valuation. Because the winning bidder must pay
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the price at which he bids, it makes no sense for either party to claim the
good until the price drops to his reservation price. Thus, Jake will hold off
until the price falls to $225. Should he claim the photo and pay $225 or
should he hold off in the hope that he can get the photo at a lower price?

This is what distinguishes the Dutch auction from the English or second-
price, sealed bid auctions. In the English auction, Jake will gradually up the
bid until Josh drops out of the auction. Although Jake does not have infor-
mation as to Josh’s bid in the second-price, sealed bid auction, his incentive
is to submit a bid equal to his reservation price, knowing that if he wins, he
will pay the second-highest bid and earn consumer surplus.

But the Dutch auction requires a guessing game on Jake’s part. He
knows that Josh’s reservation price does not exceed $225 (otherwise Josh
would have won the auction), but does not know with certainty the price
that will cause Josh to claim the photo. If Jake claims the photo at $225,
he earns no consumer surplus, but if he allows the price to fall, he may
still be able to win the auction and pay a lower price. Thus, allowing the
price to continue to fall involves a trade-off: On the one hand, it might
allow Jake to win the auction at a lower price. On the other hand, by
allowing the price to drop, Jake gambles that Josh will claim the photo.
If Jake had perfect information, he would know that he could wait until
the price fell to $200.01. Absent such knowledge, Jake must weigh the
benefits of allowing the price to fall against its costs.

Interestingly, the bidders” incentives in the first-price, sealed bid auc-
tion are identical to those of the Dutch auction. As with the Dutch auc-
tion, the winner must pay the amount of his bid; hence, it would make no
sense for a bidder in the first-price, sealed bid auction to submit a bid that
exceeds his reservation price. In addition, the bidder has no knowledge of
the other bidders’ valuation at the time he submits a bid.

The thought process, therefore, replicates that of the Dutch auc-
tion. Because Jake will never submit a bid that exceeds his valuation of
the photo ($225), his best chance of winning the auction is to submit a
bid equal to $225. However, by submitting a bid that is less than $225,
he must balance the decreased odds of winning the auction against the
potential benefits of winning the auction at a lower price.

Thus far, we've established that the revenues generated from the English

auction should be identical to those generated from the second-price, sealed
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bid auction, and that the revenue generated from the Dutch auction should
be identical to that generated from the first-price, sealed bid auction. But
which is likely to generate the most revenue: the English or second-price
auction or the Dutch or first-price auction?

Perhaps surprisingly, the revenues generated from any of the four auc-
tions should be the same.’ This is predicated on several assumptions. First,
the bidders are neutral in their attitudes toward risk. Second, whereas the
bidders recognize that reservation prices differ across bidders, they assume
that all bidders follow the same set of strategies regarding bids. Just as Jake
weighs the benefits of allowing the price to fall below $225 against its
costs, so does Josh weigh the costs and benefits of allowing the price to fall
below $200. Moreover, the optimal set of bids should be such that, after
all bids are simultaneously revealed, no individual bidder can be better
off by unilaterally changing his bid. Given these assumptions, bidders in
the first-price, sealed bid auction will estimate the second highest bid and
submit that figure. Bidders in the Dutch auction will claim the good just
before the second highest bidder claims it. On average, therefore, all four
auction mechanisms should generate the same revenue.

This finding (called the Revenue Equivalence Theorem) should not
be inferred as suggesting that the revenues from the four auctions will be
identical, but rather, that they will be the same on average. Because the
English and second-price auctions are based on simple strategies and do
not involve the guesswork inherent in the Dutch and first-price, sealed
bid strategies, the variation in revenues will be smaller with the English
and second-price auctions.

Can the firm increase the revenues generated from the auction?
Indeed, this can be accomplished in two ways. First, the greater the num-
ber of bidders, the greater the number of reservation prices. Logically,
therefore, the greater the number of bidders, the smaller the gap between
the winning bid and the second-highest bid. This implication should be
fairly intuitive. Our analysis suggests that Jake will win the auction and
pay a price that equals (or is just slightly more) than Josh’s valuation. As
more bidders enter the auction, it would seem rather unlikely that all of
them will value the photo less than Josh. If only one of them values the
photo more than Josh, the price paid for the photo will rise even if Jake

still wins the auction. Moreover, one of the bidders may value the photo
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more than Jake. If so, another bidder will win the auction and the price
will be at least equal to Jake’s bid (or higher if other bidders value the
photo more than he does).

Another tool is for the seller to include a minimum selling price. If the
bids do not exceed this price, the seller does not sell the item. If the bids
exceed the minimum price, the good is sold to the highest bidder with the
price determined by the auction mechanism. How can this increase the sell-
er’s revenue? To begin with, one can easily see that the minimum selling price
has no impact if at least two bids exceed the minimum. If the minimum
selling price for the LeBron James photo is $150 and Josh and Jake value
the photo at $200 and $225, respectively, then the Revenue Equivalence
Theorem suggests that Jake will win the auction, pay $200 (or $200.01) for
the photo, and earn roughly $25 in consumer surplus. But what if the mini-
mum selling price was set at $210? Jake must bid at least $210 to obtain the
photo, even though Josh would never have offered to pay more than $200.
Jake still wins the auction, but pays $210 and earns only $15 in consumer
surplus. Given that the seller does not know the valuations for either Jake
or Josh, the only risk incurred by the seller is setting a minimum price that
exceeds either valuation. For example, if the seller had established a mini-
mum price of $230, neither individual would have bid for the photo.

Thus far, we have assumed that the bidders in the private value auc-
tion were risk neutral. How would the resules differ if they were risk
averse? In the case of the English auction, risk attitudes do not mat-
ter. The bids rise until all of the bidders except one have dropped out.
Because losing bids pay nothing, the winner controls the amount of the
winning bid. The same is true for the second-price, sealed bid auction.
As noted earlier, each bidder has an incentive to submit his own valua-
tion as the bid. This effectively eliminates the role that risk attitudes may
play in the auction.

The incentives for bidders in the first-price, sealed bid and Dutch
auctions are, however, influenced by risk atticudes. Recall that no bid-
der would submit a bid that exceeds his reservation price under any of
the auction mechanisms. In both the first-price, sealed bid and Dutch
auctions, however, the bidder can maximize his odds of winning the auc-
tion at an acceptable price by bidding at his reservation price. This is

most obvious with the Dutch auction. As soon as the price falls to his
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reservation price, he can claim the item. With the first-price, sealed bid
auction, the bidder can submit his reservation price as his bid. Although
he cannot guarantee that he will win the auction, he maximizes his likeli-
hood of doing so without risking that he pays more for the good than
what it is worth to him.

As noted earlier, however, rather than volunteer to pay his reservation
price, the bidder can allow the price to fall in the Dutch auction (or sub-
mit a price that is less than his reservation price in the first-price, sealed
bid auction) in the hope that he can still win the auction, but pay a lower
price. By choosing this route, the bidder risks that he will not be outbid;
hence, trying to win the auction at a lower price is something of a gamble.
Risk-averse bidders will be less willing to take that chance. Hence, one
would expect risk-averse bidders to submit a price that is closer to their
reservation price in the first-price, sealed bid auction (or alternatively, not
allow the price to drop as much in the Dutch auction). This implies that
the average revenue in the Dutch or first-price, sealed bid auction will be
greater with risk-averse bidders than with risk neutral bidders.

In summary, when the bidders are risk neutral, all four auction mech-
anisms are expected, on average, to generate the same revenue. If the bid-
ders are risk averse, the first-price, sealed bid and Dutch auctions will
generate more revenue than the second price, sealed bid or English auc-
tions. What does this suggest for the firm? The implications are that in a
private value auction, the firm should use either the first-price, sealed bid
or Dutch auction. Assuming the seller does not know the risk preferences
of the bidder, the first-price, sealed bid or Dutch will generate the same
revenue as the other auction mechanisms if the bidders are risk neutral,
but would generate more revenue if the bidders are risk averse.

In a common value auction, the value of the good is roughly the same
across bidders, but is not known to any bidder with certainty. Imagine,
for example, bidding for a jar of pennies. All bidders see the jar, but none
of them know with certainty how many pennies are in the jar; they can
only estimate the number. Clearly, in such a scenario, some people will
overestimate the number of pennies whereas others will underestimate
it. Consequently, if the jar was auctioned off to the high bidder, the win-
ner will be the person who overestimates the number of pennies by the

largest margin! Economists refer to this situation as the winner’s curse.
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One can sense the uneasiness that must come with winning a common
value auction. After all, given that the true value of the good must be
more or less the same across all bidders, the winner realizes that all of the
opposing bidders thought the good was worth less than he did.

Theory suggests that bidders will incorporate the likelihood of the
winner’s curse into their bidding strategies and bid more cautiously as
a result. The bidder begins by assuming that if he wins the auction, his
estimate of the value of the good is probably too high. In essence, he
presumes that he would be afflicted with the winner’s curse if he submit-
ted a bid equal to his unbiased valuation of the good. Assuming that the
competing bidders think the same way, he submits a bid equal to what he
believes is the second-highest valuation.

Winning the common value auction without overbidding is no easy
task. It requires the bidder to not only estimate the value of the good, but
also the expected error from overbidding. Hence, the bid should be equal
to the bidder’s estimate of the true value of the good less the expected
error of the winning bidder. The more precise the estimate is, the lower
the amount by which one must reduce one’s bid. Using a sports analogy,
it is a lot easier to a club to bid for a marginal-free agent than for a star-
free agent. In addition to fluctuating performances, professional athletes
subject themselves to potential injuries. A star player on the disabled list
has no more value to his team than a marginal player on the bench, and
may even be worth less. Overestimation errors for marginal players will
tend to be smaller than those made with star players. Thus, it’s easier to
estimate the value of a player with a relatively short career than it is to
estimate the value of a star player whose career may span two decades or
two months.

One important distinction between the private value and common
value auction is that, whereas the value one places on owning a specific
good can vary greatly across individuals, the value of the good in the com-
mon value auction should not vary between bidders. This is important
because the bids in a common value auction can signal important infor-
mation to other bidders about the true value of the good.

This can be most easily illustrated in the English auction. A bidder may
have formulated a notion of the good’s common value before the auction

begins. But if the bids increase at a snail’s pace, and remain well below the
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bidder’s initial assessment of the product’s worth, the individual may begin
to question his reservation price and adjust downward. At the opposite
extreme, if the bids rapidly pass one’s own reservation price, the individual
may infer that he underestimated the value of the good and should increase
his bid. Because each bid conveys useful information as to the estimated
values from opposing bidders, the winner’s curse is likely to be less extreme.

In a Dutch auction, the bidders receive no information to help
them gauge whether they are overbidding. The same holds true for the
first-price, sealed bid auction. They submit a single bid with no ex ante
knowledge of the value estimates placed on the good by the other bid-
ders. In both cases, they must pay a price equal to their bid. Alchough
one might infer that the Dutch and first-price, sealed bid auctions will
be more lucrative than an English auction, the reverse is true. Bidders
tend to be well aware of the potential for the winner’s curse and the lack
of opportunities to reassess their estimates in the Dutch or first-price,
sealed bid auctions. To avoid the possibility of the winner’s curse, they
tend to be more cautious in their bidding than they would have been
with the English auction.

From the bidder’s perspective, the second-price, sealed bid auction
is modestly better. Although the bidder infers no information as to the
estimated values submitted by the other bidders, the price is determined
in part by the estimates of the other bidders. This entices him to be less
cautious when submitting a bid.

Putting the pieces together, the feature that distinguishes the pri-
vate value auction from the common value auction is that, in the latter,
the good should have roughly the same value to all bidders. Thus, the
bids convey useful information as to the true value of the good. Absent
this information, bidders tend to bid more cautiously to avoid the win-
ner’s curse. Although the bidders are not privy to the others’ bids in the
second-price, sealed bid auction, the fact that the price will be equal to
the second-highest bid causes them to be less cautious. Hence, from
the seller’s perspective, the English auction tends to generate the most
revenue, followed by the second-price, sealed bid auction, and then the
Dutch or first-price, sealed bid auction. This rank order remains the same

even if the bidders are risk averse.
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Summary

Dynamic pricing has become possible through advances in
IT. It allows firms to adjust their prices much more quickly

to speed the sale of slow-moving merchandise or otherwise
adjust prices to reflect inventories and inventory costs.

IT allows firms to gather consumer-specific information that
allows them to price to each consumer individually online.
Pricing for e-commerce should include not only wholesale
prices, but also click-through fees and conversion rates.
E-commerce offers a better opportunity for firms to gauge

the level of price sensitivity as prices can be altered on a daily
basis (or even more frequently).

Firms listing products for e-commerce should be careful not
to make their prices too easy for competitors to monitor. If
prices can be monitored too easily, competitors can under-
price them by only a few cents and have their product pop up
as less expensive on search bots.

Unlike traditional retail outlets, e-commerce competitors may
be product-specific rather than store-specific.

Price discovery exists when the prospective customer actively
assumes a role in determining the price, usually through
online auctions.

In an English auction, the customer who bids the highest gets
to purchase the good, with the price equal to his bid.

In a Dutch auction, the seller puts the product out for auction
at a price that exceeds what buyers are willing to pay, and then
gradually lowers the price until he finds a buyer.

In a first-price, sealed bid auction, each bidder submits a
sealed bid with no knowledge of the bids submitted by others.
The high bidder purchases the good at a price equal to his bid.
In a second-price, sealed bid auction, each bidder submits a
sealed bid with no knowledge of the bids submitted by others.
The high bidder purchases the good at a price equal to the bid
of the second-highest bidder.
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* In a private value auction, all four auction mechanisms should
generate the same expected revenue if the bidders are risk
neutral. Sellers can generate more revenue by increasing the
number of bidders or by establishing a minimum price for the
good. If the bidders are risk-averse, the first-price, sealed bid
and Dutch auctions should generate the most revenue, fol-
lowed by the second-price, sealed bid and English auctions.

* Inacommon value auction, the good should have roughly the
same value to all bidders. Hence, the winning bid often goes
to the bidder who overestimated the true value of the good by
the greatest amount (winner’s curse). Bidders are aware of the
winner’s curse and strategically attempt to incorporate it into
their bids.

* Inacommon value auction, the English auction should
generate the most revenue, followed by the second-price
sealed bid auction. The first-price, sealed bid auction should
generate the same revenue as the reverse and Dutch auctions.

The rank order is the same regardless of the risk preferences of

the bidders.



CHAPTER 9

Legal and Ethical Issues

Legal Issues Surrounding Price Discrimination

We would be remiss if we did not discuss the legal issues surrounding
price discrimination. At face value, the Robinson—Patman Act of 1936
appears to declare price discrimination illegal. However, the language in
Sec. 2(a) bars price discrimination only if its intent is anticompetitive in

nature:

It shall be unlawful for any person engaged in commerce, in the
course of such commerce, either directly or indirectly, to discrim-
inate in price between different purchasers of commodities of like
grade and quality, where either or any of the purchases involved
in such discrimination are in commerce, where such commodi-
ties are sold for use, consumption, or resale within the United
States or any Territory thereof or the District of Columbia or any
insular possession or other place under the jurisdiction of the
United States, and where the effect of such discrimination may be
substantially to lessen competition or tend to create a monopoly
in any line of commerce, or to injure, destroy, or prevent com-
petition with any person who either grants or knowingly receives
the benefit of such discrimination, or with customers of either

of them.

In judging whether a firm has violated the Robinson—Patman Act, the
courts have focused on primary line injury and secondary line injury.
Primary line injury occurs when the firm offering the discount threatens
competition between itself and competing sellers. An example would be
a firm that prices its good below its average variable cost for a significant

period of time to drive rival firms out of business.



122 INNOVATIVE PRICING STRATEGIES TO INCREASE PROFITS

The case of Utah Pie versus Continental Baking offers insights into
primary line injury. Utah Pie, a family-owned business, entered the fro-
zen pie industry in Salt Lake City in the 1950s and quickly established
market share, selling pies at a price of $4.15/dozen. Four years later, when
price competition with its three largest competitors, Continental Baking,
Carnation, and Pet, caused its price to fall to $2.75/dozen, the firm filed
suit. The courts ruled for the plaintiff largely on the basis that the prices
charged in Salt Lake City were significantly lower than what was being
charged in other geographic markets. In fact, Pet did not deny that it suf-
fered losses in the Salt Lake City market.

Secondary line injury occurs when the discriminatory act harms the
competition between the favored customer who receives the discounted
price and the disfavored rival firms. An example of secondary line injury
is the case of FTC versus Morton Salt. Morton Salt offered quantity dis-
counts on it premium Blue Label salt. Although the discounts were pur-
portedly available to all supermarkets, only the largest customers, such as
A&D, were capable of buying sufficiently large quantities to qualify for the
discount. This would allow the large national chains to set retail prices
that undercut the smaller mom and pop supermarkets. The intent of the
Robinson—Patman Act, as expressed by Justice Black in the FTC versus
Morton Salt case, is to assure that price discrimination is not imple-

mented to reduce the level of competition:

[I]n enacting the Robinson—Patman Act, Congress was especially
concerned with protecting small businesses which were unable to
buy in quantities, such as the merchants here who purchased in

less-than-carload lots.

Not all acts of price discrimination violate the Robinson—Patman Act.
Sec. 2(a) establishes that cost-related or quantity-related discounts are

acceptable under the law:

That nothing herein contained shall prevent differentials which
make only due allowance for differences in the cost of manufacture,
sale, or delivery resulting from the differing methods or quantities

in which such commodities are to such purchasers sold or delivered.
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The final component of Sec. 2(a) allows for most market-driven forms

of price discrimination to take place legally:

That nothing herein contained shall prevent persons engaged in
selling goods, wares, or merchandise in commerce from selecting
their own customers in bona fide transactions and not in restraint
of trade: And provided further, That nothing herein contained
shall prevent price changes from time to time where in response to
changing conditions affecting the market for or the marketability
of the goods concerned, such as but not limited to actual or immi-
nent deterioration of perishable goods, obsolescence of seasonal
goods, distress sales under court process, or sales in good faith in

discontinuance of business in the goods concerned.

The Supreme Court has also allowed for functional discounts.
A functional discount exists when the purchaser is part of the supplier’s
distribution system. The implied assumption is that the discount is a
reimbursement for the purchaser’s distribution or marketing functions.

Ironically, the Robinson—Patman Act is much maligned by both econ-
omists and antitrust scholars. Economic theory suggests that price dis-
crimination allows firms to profitably reach market segments they would
otherwise ignore. Other critics assert that the intent of the Act should be
to prohibit anticompetitive behavior rather than to protect the financial
interests of rivals. In a scholarly article printed in the journal of Law and
Economics, Thomas Ross offered this searing indictment of the Robinson—

Patman Act:

The Robinson—Patman Act has the distinction of being almost
universally unpopular among antitrust scholars. This is probably
because it looks less like an antitrust measure than like legislative
relief for small business. That the law wears an antitrust cloak is

probably a measure of the cunning of its original proponents.

When the innumerable exceptions to the Robinson—Patman Act are
considered, most practices described in this textbook would fall within

the range of acceprability. Note that the language emphasizes the effects
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on competition and that most cases brought before the court involve

wholesalers and retailers rather than final users.

Ethical Issues Surrounding Price Discrimination

The economic perspective of price discrimination is largely positive.
If the Robinson—Patman Act were strictly enforced, price-sensitive con-
sumers would frequently be denied various goods and services. If an air-
line was required to charge the same fare for all of its clientele, it would
cater to the less price-sensitive business customer. As the tables in this
textbook have repeatedly shown, it would be more profitable to charge
the business-class price and allow seats to remain empty than to lower
the price for all customers to assure no seat goes unoccupied. Given the
high fixed costs of operating an airline, one wonders if the airline could
even generate profits absent the ability to price discriminate. At the very
least, fewer flights would be available. In fact, the airline industry has
a long history of financial struggles even with price discrimination.
If the Robinson—Patman Act was strictly enforced, the number of avail-
able flights would decrease and more airlines would cease operations
entirely.

The view that price discrimination is beneficial to consumers does not
appear to be shared by the prospective customers. Intertemporal price dis-
crimination (a.k.a. price skimming) is quite commonplace, particularly
with electronics, yet the $200 iPhone price cut was not well received. Var-
ious forms of second-degree price discrimination, such as coupons, have
existed for years. But when Netflix introduced Qwikster as a way to get
its customers to self-select between DVDs and the less expensive down-
loads, it was met with so much resistance that it eliminated Qwikster
and reverted to its traditional service. Third-degree price discrimination
is not new to the business world. Discounts for children and senior citi-
zens have been established practices for decades. Hard-copy, mail-order
catalogs routinely listed different prices based on the zip codes of the
recipients. Yet Amazon drew a lot of flak for selling the same DVDs to
different customers for different prices based on their inferred willingness
to pay. Why is rraditional price discrimination accepted whereas dynamic

pricing on the Internet is met with such resistance?
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Research by Nobel Prize winning economist Daniel Kahneman on
fairness may provide some insights.! Kahneman noted various deter-
minants of fairness judgments. A reference tramsaction refers to a
price—profit precedent on which buyers and sellers rely. The assumption
is that the reference price allows the firm to earn a fair profit. Hence, any
effort to increase its profit by raising the price is perceived to be unfair.
At the same time, buyers believe that firms are entitled to their reference
profit. Hence, if conditions cause the firms’ profits to decrease, the firms
may increase their prices to restore their profits. Buyers infer such behav-
for as fair.

This suggests that price increases to capture one’s willingness to
pay are deemed to be unfair whereas raising prices to accommodate
increases in the cost of production is justified. However, even if costs
do not increase, Kahneman found that price increases are justified if
other firms raise their prices. In essence, the fact that other firms are
increasing prices suggests a change in the reference price. Interest-
ingly, the key factor is that the behavior is perceived as normal rather
than just.

Another determinant of fairness is how the outcomes are coded by con-
sumers. Price changes that increase one’s wealth at the expense of another
tend to be viewed as unfair. Out-of-pocket costs trump opportunity costs,
and actual losses are perceived as more important than foregone profits.
This differs from the viewpoint of economists, who tend to view them as
identical. Thus, a price increase that raises the firm’s profits is more likely
to be viewed as unfair than one that is implemented to avoid a loss.

Along these lines, respondents in the Kahneman et al. study were given
two hypothetical scenarios, and were asked to comment as to whether
the firm’s behavior was fair or unfair. In the first, an auto dealer, accus-
tomed to selling at list price, reacted to a shortage by raising his price
by $200. The respondents viewed his behavior as unfair. In the second set-
ting, an auto dealer who customarily offered buyers a $200 discount from
the list price, decided to start charging customers the list price. Although
the consumers were going to pay $200 more for cars in this scenario as
well, the respondents regarded the dealer’s actions to be fair, but by a
relatively small margin. Because the list price serves as a reference price,

the respondents coded the first scenario as an unambiguous gain to the
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firm. In the second setting, the response depended on whether the respond-
ent coded the discounted price or the list price as the reference price.

Kahneman’s research has interesting implications for J.C. Penney’s
failed pricing strategy. In 2012, CEO Ron Johnson rolled out his “Fair
and Square” pricing policy of eliminating coupons and the prior practice
of offering goods at high prices with discounted mark-downs. Instead, the
discounted price would be the only posted price. The intent was not to
be the low-priced leader, such as WalMart, but simply to allow for more
predictable pricing.

The pricing strategy was an abysmal failure. One year later, the strat-
egy was abandoned and ].C. Penney returned to its prior pricing policy
of offering coupons and advertising marked-down prices. The company
incurred losses over $1 billion, saw its stock price plummet by 60 percent,
costing Johnson his position as CEO.?

The debacle could easily be explained by Kahneman’s research. To
many customers, the standard price represents the reference price. Hence,
any marked-down price is a bargain. Without the undiscounted price serv-
ing as a reference, the “permanently discounted price” becomes the refer-
ence price, such that customers do not perceive a bargain.

In fact, that conclusion was drawn by ].C. Penney. Its statement
explaining the return to the prior policy read: “While our prices continue
to represent a tremendous value, we now understand that customers are
motivated by promotions and prefer to receive discounts through sales and
coupons applied at checkout. So we are returning to a promotional pricing
model that is commonly used in the industry to give customers the value
they are looking for when they shop with us.”

The psychology of reference pricing may explain why various forms
of price discrimination were not regarded to be controversial. In the con-
text of children’s and senior citizen discounts, the price paid by the other
patrons was regarded as the reference price. The discounts received by
children and seniors were perceived as gains to specific consumers. One
would expect the reaction to be different if the discounted prices were
marketed as the normal price, with surcharges to all other buyers. The same
undoubtedly rings true for coupons. The undiscounted price is perceived

to be the reference price. The coupons represent a gain to coupon-holders.
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Along these lines, one assumes that the reaction to Qwikster took
Netflix by surprise. As the less-expensive download option for rentals
was increasing in popularity, Netflix sought to pass the savings onto
its customers in terms of lower prices for online-only services. The
assumption was that its customer base would self-select based on pref-
erences. Those with quality downloading capabilities would choose
the cheaper service, whereas those who did not would opt for the tra-
ditional mail-order DVD rentals. But because traditional customers
subscribed to Netflix primarily for mail-order DVD rentals, and were
given the ability to download movies for the same monthly charge as
that sector of the market began to develop, splitting the services was
inferred as doubling the price of the existing subscription. Thus, the
reference price was entrenched in the minds of consumers such that the
saw themselves as being overcharged, rather than being offered a less
expensive option for renting movies.

Kahneman et al’s research defines price changes that are likely to
be perceived as fair. Respondents seem to believe that firms are entitled
to their reference profit. Consequently, increases in wholesale or oper-
ating costs may be met with price hikes without causing consumers to
feel betrayed. This does not imply that consumers expect firms to lower
their prices to keep their profits constant. When asked how a firm should
respond to a decrease in the cost of production, half thought it was accept-
able for the firm to keep its price constant and pocket the additional
profit. Less than a third thought the price should drop by the amount of
the decrease in unit cost.

The public also believes firms act unfairly when they raise prices in
response to excess demand. One of the most basic tenets of supply and
demand is that, when confronted with a shortage, firms raise prices to
clear the market. In doing so, production will increase and more transac-
tions will occur at the higher price than would have occurred had the
price remained constant. This perspective is not shared by respondents to
Kahneman’s survey. Thus, whereas it is acceptable for a firm to increase its
price to response to an increase in costs (a.k.a. a decrease in market sup-
ply), it is unethical for a firm to raise its price in response to an increase

in market demand.
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Earlier in the book, we talked about Uber’s surge pricing algorithm,
which adjusts prices to market conditions. New York City residents have long
known that trying to hail a cab on New Year’s Eve is an exercise in futility.
Uber raises prices in periods of peak demand. In doing so, Uber discour-
ages riders who are close enough to walk to their destinations or use public
transportation but wanted the convenience of getting a ride, while simulta-
neously encouraging drivers to take to the road. As a result, wait times will be
shorter and more prospective New Yorkers will find a way home than would
have had prices remained the same as in nonpeak periods.

One might think that by reducing wait time during peak demand
periods, consumers would sing the praises of surge pricing. Yet quite the
opposite is true. In fact, the Better Business Bureau is deluged with com-
plaints about Uber, and the vast majority of the complaints deal with
their dissatisfaction with surge pricing.

And it is not as if riders are taken by surprise at the end of their ride.
Uber’s app shows the price as a multiple of the regular price. For example,
Uber may list the ride as 2.3 times the regular price. Prospective custom-
ers have the opportunity to accept or reject the offer.

So why are riders accepting the surcharge only to file a price goug-
ing complaint with the Better Business Bureau after they get home? The
answer can be found in reference prices. Uber’s pricing model essentially
defines its nonpeak rate as the reference price and then charges a sur-
charge during peak demand periods. Kahneman’s research clearly shows
that consumers see raising prices in response to excess demand to be
unfair. An alternative strategy for Uber is to adjust the reference price
to one that reflects peak demand. Accordingly, the price quoted to the
prospective rider is seen as a discount for riding during nonpeak periods.
For example, suppose that the typical Saturday evening usually merits a
price of three times the regular price. Uber could establish that price as
the regular price. Therefore, when peak demand would normally register
a price that is twice the norm, prospective riders will see a price that is
discounted by 33 percent. The actual prices have not changed; the only
difference is that consumers see discounted prices rather than surcharges.

Further, when given a scenario in which a store had but one unit
remaining on its shelf, the respondents thought it would be unfair for

the store to auction off the last unit. Ironically, when the question added
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a phrase suggesting that a portion of the proceeds would go toward
a charity, the percentage of respondents who judged the behavior to
be unfair dropped dramatically. Putting the two scenarios together,
individuals appear to be more averse to the perception that the firm
gained in the transaction than to the reality that they might have to pay
a higher price.

Economic research on fairness also shows that consumers will punish
firms that are perceived to behave unfairly even if it goes against their own
self-interest. A great deal of research has been performed on the u/tima-
tum game. One subject is given a sum of money and is permitted to offer
any percentage of it to another subject. If the subject accepts the offer, the
money is split in accordance with the offer. If the offer is refused, neither
subject gets any money. In theory, the self-interest of the subject making
the offer is maximized by making the lowest possible nonzero offer. For
example, if the subject is given $100 to split with the other subject, and
he offers her $1, she would rather accept the dollar than to refuse it and
gain nothing. This is rarely what the experimental findings show. Most
offers are at or near 50 percent. Perhaps more surprising is the finding
that sometimes the offers are refused. These subjects would rather punish
the unfair offer even if it causes them to be worse off as well. Extrapolat-
ing these results to the real world, fear of punishment may cause profit-
maximizing firms not to act in their own short-term interests if it implies
losing goodwill (and future profits).

What does all of this suggest for e-tailers? The actions taken by Apple
with the iPhone, Amazon, and Netflix reflect textbook examples of how
innovative pricing strategies can be used to capture consumer surplus and
increase profits. And despite the fact that price discrimination is hardly
a new concept, the pricing strategies adopted by Apple, Amazon, and
Netflix were greeted with controversy and disdain. In the context of Kah-
neman’s research, firms need to be cognizant of when price discriminatory
acts will be viewed as acceptable or exploitative. As research on the ulti-
matum game demonstrates, consumers are willing to punish firms that
behave unfairly to their own detriment.

Nonetheless, Kahneman also noted that psychological studies of
adaptation show that any stable state of affairs is eventually accepted.
Perhaps the fallout regarding the iPhone, Amazon DVDs, and Netflix
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subscription prices merely reflected the fact that e-commerce is still
evolving. As stated earlier, haggling over prices dominated markets until
the Industrial Revolution. Consumers had to adapt to the concept of
fixed, posted prices, and eventually they did. Perhaps the e-world, with its
movements toward personalized prices and transactions, will become the

new norm, and eventually be embraced by consumers.

Summary

* The Robinson—Patman Act makes it illegal to charge different
prices for the same good if the effect is to lessen competition.

¢ Although the general intent of price discrimination is to allow
the firm to profitably reach the more price sensitive market
segment, consumers may react angrily if they realize prices

differ across individuals.
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Appendix

Relevant Published Case Studies

Available through Harvard Business Publishing

. American Airlines Value Pricing

. Nedflix Pricing Decision 2011

. J.C. Penney’s “Fair and Square” Pricing Strategy

. J.C. Penney’s “Fair and Square” Strategy: Back to the Future

. Uber Pricing Strategies and Marketing Communications

. Birch Paper

. Beauregard Textile Company

. Lesser Antilles Lines

. Priceline.com: Name Your Own Price

. Catawba Industrial Company

. Virgin Mobile USA: Pricing for the Very First Time

. Adantic Computer: A Bundle of Pricing Options

. Avari Ramada Hotel: Pricing Hotel Rooms

. Implementing Electronic Road Pricing in Singapore

. Workbench Pricing Strategy

. Auction Vignettes

. Olympic Competition: Bidding for Olympic Television Rights
. Freemium Pricing at Dropbox

. Springfield Nor’easters: Maximizing Revenues in the Minor Leagues
. Bundling

. Spotify: Face the Music
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Notes

Chapter 1

Gregorowicz and Hegji (1998).
For a more thorough critique of the managerial economics curriculum, see
Marburger (2011).

Chapter 2

Oswald (2011).
U.S. Food and Drug Administration (2009).

Chapter 3

Energy Information Administration (2011).

Dietz (2008).

Welsh (2011).

Economists often use regression analysis to statistically estimate a demand
curve. When estimated accurately, it allows for a more precise measurement

of the elasticity coefficient.

Chapter 4

For simplicity’s sake, this analysis admittedly omits the opportunity cost of

Wendy’s time. If the price is not high enough, she may opt for leisure time.

Chapter 5

Converting the example to reflect manufacturing is straightforward. Instead
of making production decisions one unit at a time, they would be made one
batch at a time. In either case, these decisions can be made by comparing
marginal revenue and marginal cost.
htep:/Iwww.rolltide.com/boosters/alab-boosters.html

Stecklow (1996).

Stecklow (1996).
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10.

12.
13.

NOTES

Wald (1998).
Netessine and Shumsky (2002).
Netessine and Shumsky (2002).

Chapter 6

There may be some overlap in distinguishing between the price discrimi-
nation strategies. The Disney example used earlier would have constituted
bundling if the three-day package allowed the buyer to visit three specific
theme parks (i.e., the Magic Kingdom, EPCOT, and Animal Kingdom),
as opposed to three park visits (which would allow the patron to visit the
Magic Kingdom on three separate days).

Had the revenue-maximizing price for the bundle been less than $95, the
revenue collected by the firm would actually be lower than if the services
were priced separately.

Technically, the firm would offer the bundle for $174.99. Otherwise, Byron
would be indifferent between the bundle and buying the three products
individually.

Shelton (1958).

Wile (2014).

Wile (2014).

Friedlander (2014).

Peoples (2013).

Statista (2014).

Evers (20006).

Based on figures from online booking at www.loewshotels.com.

Litman (2011).

Diakopolous (2015).

Chapter 7

Mattioli (2012).

Chapter 8

I must admit, however, that Facebook was off the mark when they offered
me links to The Scooter Store and Dentu-Créme. The last straw was when it
offered up an ad for NHL apparel, asking me (an avid Pittsburgh Penguins
fan) whether I thought Penguins star Sidney Crosby or archrival Capitals
center Alex Ovechkin should win the scoring title.

Baye et al. (2007).



. Annenberg Public Policy Center (2005).
Elgin (2004).
Vickrey (1961).

Chapter 9

Kahneman, Knetsch, and Thaler (1986).
Kim (2013).
Kim (2013).

NOTES
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