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in a common-value auction is bad news: it means that your estimate was the
highest and most optimistic. Since the highest and most optimistic estimate
is likely to exceed the actual value, the winner will lose, on average. This
is known as the winner’s curse. The winner’s curse does not mean you lost
money in an auction (this is called bad luck). It does mean that you bid incor-
rectly, and put yourself in a position to lose money, on average. To avoid the
curse, you must bid as if your estimate is the most optimistic in the first place.

To avoid the winner’s curse, you bid as if everyone else thinks the value is
less than your estimate.

For example, imagine that you estimate the value of the suitcase of cash
at $500. If I were to tell you that everyone else (including some very smart
people) thinks it is worth less than $500, would you revise your own estimate
downward? This revised estimate—based on the assumption that everyone
else is more pessimistic than you are—should serve as the basis of your bid.

How much you should revise your estimate depends in part on how many
other bidders there are. Which would make you doubt your estimate more: if
I'told you that just one other person thinks it is worth less than $500, or 50
people all think so? It is casy to imagine that one other bidder is wrong and
you're right, but it is harder to imagine that 50 other people are all wrong. The
more competitors there are, the more winning is “bad news,” and the lower
you should bid.

To avoid the winners® curse, you bid less aggressively as the number of
bidders increases.

The winner's curse is especially bad when rival bidders have better infor-
mation about the value than you do. For example, some bidders for ol fields
own neighboring fields and have better estimates of the amount of oil than
those without neighboring fields. In this case, you will win only when others
think the item isn’t worth much, or when you overbid. It's seldom a good idea
to bid in common-value auctions when rivals have better information than
you do.

If you're the auctioncer, you want to encourage aggressive bidding by
releasing as much information as you can about the value of the item. By
reducing uncertainty about the value of the item, you mitigate many of the
effects of the winner's curse, which encourages bidders to bid closer to their
estimated values. Even if you have adverse information about an item, you
should still release it. If you don’t, bidders will correctly infer that the infor-
mation is bad.

Oral auctions return higher prices in a common-value setting than sealed-
bid auctions.

One way to release information in a common-value auction is to hold an
oral auction. Each bidder can see how aggressively rivals are bidding, which
reduces uncertainty and reduces the magnitude of the winner’s curse. Oral
auctions result in more aggressive bidding and higher prices in common-value
auctions.
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If releasing information is good for the auctioneer, it must be bad for the
bidders. Since the value is the same for each bidder, everyone knowing that
value leads everyone to bid away any potential profits. The source of profit
in a common-value auction is the information that you have and that others

do not.

SUMMARY & HOMEWORK PROBLEMS

Summary of Main Points

In oral or English auctions, the highest
bidder wins but only has to outbid the
second-highest bidder. Losing bidders
determine the price.
A Vickrey or second-price auction is a
sealed-bid auction in which the high bidder
wins but pays only the second-highest bid.
These auctions are strategically identical to
English auctions, but easier to run and well
suited for use on the Internet.
In a sealed-bid first-price auction, the high
bidder wins and pays his bid. Bidders must
balance the probability of winning against
the profit they will make if they do win.
Optimal bids are less than bidders’ private
values.
Bidders can raise profit by agreeing not
to bid against one another. If collusion is.
suspected,
o do not hold open auctions;
o do not hold small and frequent auctions;
* do not announce the winners or the
winning bids.
In a common-value auction, everyone has
the same value but each has only an esti-
mate of what it is.
To avoid the winner’s curse in com-
mon-value auctions, bid below your esti-
mated value. Bid as if your estimate is the
most optimistic and everyone else thinks it
is worth less.
Oral auctions return higher prices in com-
mon-value auctions because they release
more information.

P

rorning. All Rigihts.

Multiple-Choice Questions

1.

You are bidding in a second-price auction
for a painting that you value at $800. You
estimate that other bidders are most likely
to value the painting at between $200 and
$600. Which of these is likely to be your
best bid?

a. $1,000
b. $800
. $600
d. $400

‘Which of the following is true about different
ways of conducting a private-value auction?
a. A first-price auction is strategically
equivalent to a second-price auction.
b. A first-price auction is strategically
equivalent to an oral English auction.
c. A second-price auction is strategically
equivalent to an oral English auction.
d. None of the above.
Suppose that five bidders with values of
$500, $400, $300, $200, and $100 attend
an oral auction. Which of these is closest to
the winning price?

a. $500
b. $400
c. $300
d. $200

In the above auction, if the bidders with
the first- and third-highest values ($500
and $300) collude, which of these is closest
to the winning price?

a. $500
b. $400
c. $300
d. $200

rved. May not be conled. scanned, or dupiicated, in whole o In Dart. WCN 02-208.203
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5. Ina common-value auction, you should
a. bid more aggressively the more com-

petitors you face.

b.  bid less aggressively the more competi-
tors you face.

c. bid the same regardless of the number
of competitors.

d. bid more aggressively when others
have better information than you.

6. Ifaseller is concerned about collusion
among bidders, which of the following
changes to the auction should the seller
make?

a. Hold frequent, small auctions instead
of infrequent large auctions.

b. Conceal the amount of winning bids.

c. Publicly announce the name of each
auction’s winner.

d. Hold an English auction instead of a
sealed-bid first-price auction.

7. You're holding an auction to license a new
technology that your company has devel-
oped. One of your assistants raises a con-
cern that bidders’ fear of the winner’s curse
may encourage them to shade their bids.
How might you address this concern?

a. Release your analysts positive
scenario for the technology’s future
profitability.

b. Release your analyst’s negative sce-
nario for the technology’s future
profitability.

c. Use an oral auction.

d. Al of the above.

8. Which of the following is true about the
winner’s curse?

a. The winner's curse occurs primarily in
private-value auctions.

b.  You successfully avoided the win-
ner’s curse if you made money in the
auction.

c.  The winner’s curse means that you bid
incorrectly.

d. The winner’s curse means that you lost
money in an auction.

P
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9. A bidder’s value for a good may be low
($2), medium ($5), or high ($7). There is an
equal number of potential bidders having
each value. Suppose two bidders participate
in a second-price auction. What is the best
estimate of the expected revenue from the

auction?

a. $4.11
b. $3.99
c. $3.56
d. $5.00

10. In a first-price auction, you bid
your value, and in a second-price auction,
You bid your value.

a. atabove

b, below; above

c. below; at

d. below; below

Individual Problems
181 Effects of Collusion

You hold an auction among three bidders. You
estimate that cach bidder has a value of either
$16 or $20 for the item, and you attach prob-
abilities to cach value of 50%. What is the ex-
pected price? If two of the three bidders collude,
what is the price?

182 Reserve Prices

A reserve price is a minimum price set by the
auctioneer. If no bidder is willing to pay the
reserve price, the item is unsold at a profit
of $0 for the auctioneer. If only one bidder
values the item at or above the reserve price,
that bidder pays the reserve price. An auc-
tioneer faces two bidders, each with a value
of cither $30 or $80, with both values equally
probable. What reserve price should the auc-
tioneer set, and what is the expected revenue
from auctioning the item with and without a
reserve price?

Learning. All Righis Reserved. May not be copled. scenned. or dupiicated. in whole o¢ I pert. WCHN 03-208-203
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183 Reserve Prices Il

Consider the problem above, but now each bid-
der has a value of either $60 or $80. What re-
serve price should the auctioneer set, and what
is the expected revenue from auctioning the
item with and without a reserve price?

18-4 Asset Auctions in Sweden

In Sweden, firms that fail to meet their debt
obligations are immediately auctioned off to
the highest bidder. (There is no reorganization
through Chapter 11 bankruptcy.) The current
managers are often the high bidders for the
company. Why?

18-5 Art Auctions

When a famous painting becomes available for
sale, it is often known which museum or col-
lector will be the likely winner. Yet, representa-
tives of other museums that have no chance of
winning are actively wooed by the auctioneer to
attend anyway. Why?

18-6 Contractor Bidding
Moe Green estimates the cost of future projects
for a large contracting firm. Mr. Green uses pre-
cisely the same techniques to estimate the costs
of every potential job and formulates bids by
adding a standard profit markup. For some
companies to whom the firm offers its services,
no competitors exist, so they are almost certain
to get them as clients. For these jobs, Mr. Green
finds that his cost estimates are right, on aver-
age. For jobs where competitors are also vying
for the business, Mr. Green finds that they al-
most always end up costing more than he esti-
mates. Why does this occur?

Group Problem

G18-1 Using Auctions in Your Business

Identify something you buy or sell that could be
bought or sold using an auction. How would
you run the auction? Do a benefit-cost analysis

of the auction relative to how you currently buy
or sell.

END NOTES

. David Lucking-Reiley, Doug Bryan, Naghi
Prasad, and Daniel Reeves, “Pennies from
eBay: The Determinants of Price in Online
Auctions,” Journal of Industrial Economics
55 (2007): 223-233.

David Lucking-Reiley, “Vickrey Auctions in
Practice: From Nineteenth-Century Philat-
ely to Twenty-First-Century E-Commerce,”

[

[

Journal of Economic Perspectives 14 (2000):
183-192.

3. The cartel and its collapse are described in
Luke Froch, Robert Koyak, and Gregory
Werden, “What Is the Effect of Bid-Rigging
on Prices?” Economics Letters 42 (1993):
419-423.
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The Problem of Adverse
Selection

"With over one billion in annual ssles, Zappos is the Intemet's largest shoe
retailer. Customer service is a key differentiator for Zappos, and its core value
is to “Deliver WOW through Service.” As part of the hiring process, new
recruits participate in a four-week training program to introduce them to the
company’s strategy, processes, and culture.

Training alone cannot teach employees how to deliver WOW. In addition,
it takes the right personality and attitude. But Zappos has not been able to
figure out how to measure these intangible qualities. Instead, they use a clever
plan to get the WOW employees to identify themselves. After the first week
of training, the company offers $4,000 to any new hire who will quit that
day. About 3% take the offer. The ones who are left are the ones with the
ability to deliver WOW. Zappos has discovered that the $4,000 “screen” is a
relatively inexpensive way to reduce the rate of bad hires, to decrease the costs
of employee turnover, and to protect the company’s reputation for service.!
After acquiring Zappos, Amazon announced a similar “Pay to Quit” program
in 2014, offering its fulfillment-center employees up to $5,000 to leave.

This story illustrates the problem known as adverse selection. It arises
when one party to a transaction is better informed than another—in this case,
workers know more about their work habits and WOW ability than does
Zappos or Amazon. Because low-quality workers typically have worse outside
options, they are more likely than good ones to accept an offer of employment.
Unless employers can distinguish high- from low-quality workers, they are
more likely to hire the wrong sort.

In this chapter, we show you how to anticipate adverse selection, how to
protect yourself from its consequences, and, in some cases, how to get around it.

'EI Insurance and Risk

Copyright 2018 Ces

The adverse selection problem is most easily illustrated in the market for
insurance. To understand the demand for insurance, we have to return to our

Learning. All Righis Reserved. May not be copled. scanned. or dupiicated. in whole o¢ In pert. WCHN 03-200-203
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discussion of random variables. A lottery is a random variable with a pay-
ment attached to each outcome. If I agree to pay you $100 if a fair coin lands
heads-up and $0 otherwise, you face a lottery with an expected value of $50.
Your attitude toward risk determines how you value this random payoff.

A risk-neutral consumer values a lottery at its expected value. A risk-
averse consumer values a lottery at less than its expected value.

Consider the possibility of trade between a risk-averse seller and a
risk-neutral buyer. For instance, a risk-averse consumer might be willing to
sell the $100 coin toss lottery for $40, whereas a risk-neutral consumer would
be willing to pay $50 for the same lottery. If the two of them transact, say at
a price of $45, they create wealth by moving an asset—the lottery—to a high-
er-value use. After the transaction, the risk-averse seller has $45, a sure payout
that he values more than the lottery, and the risk-neutral buyer pays only $45
for a lottery that she values at $50.

Similarly, insurance is a wealth-creating transaction that transfers risk
from someone who doesn’t want it (the risk-averse consumer) to someone
who is willing to accept it for a fee (the risk-neutral insurance company). The
only difference from our lottery example is that the risk-averse sellers face a
lottery over bad outcomes instead of good ones.

For example, suppose that Rachel owns a $100 bicycle that might be sto-
len. The possibility of theft means that the payoff from owning the bicycle
is like that of a lottery: lose $100 if the bike is stolen and lose nothing if
it isn’t. If the probability of theft is 20%, the expected cost of the lottery is
(0.2)($100) = $20.

1f Rachel purchases insurance for $25 that reimburses her for the value
of her stolen bicycle, she eliminates the risk. By voluntarily transacting, both
Rachel and her insurance company are made better off. Rachel pays to elimi-
nate the risk, and the insurance company carns $5, on average, for accepting
ii. Note that the insurance company never carns $. If the bike is stolen, it
loses $75; if not, it carns $25, so the expected value of offering insurance is
$5 = 0.2(-$75) + 0.8($25).

Insurance is not the only way of moving risk from those who don’t want
it to those who don’t mind it. One of the financial industry’s main functions
is to move risk from lower- to higher-valued uses. For example, farmers face
uncertain future prices for their crops. To get rid of the risk, they sell forward
contracts to grain companies or speculators. The buyer of the contract takes
possession of the crop on a specified delivery date and acceps the risk that the
crop may be worth less than the price. Selling crops before they are planted
moves risk from risk-averse farmers to risk-neutral buyers.

lm Anticipating Adverse Selection

To illustrate the problem of adverse selection, we modify our bicycle insurance
example by assuming that there are two different types of consumers, cach
facing different risks. One type of consumer lives in a secure area, where the
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probability of theft is 20%. The other type lives in a less secure area, where
the probability of theft is higher—say, 40%. Each consumer is risk-averse and
would be willing to buy insurance for $5 more than its expected cost; that
is, the low-risk consumer would be willing to pay $25 for insurance, and the
high-risk consumer would be willing to pay $45. If the insurance company
could tell them apart, it would sell different policies, at different prices, to
each.

But when the insurance company cannot distinguish between the high-
and low-risk consumers, it faces potential losses. If the company naively offers
to sell insurance at an average price of $35, only the high-risk consumers will
purchase the insurance. They think it’s a great deal because they’d be willing
to pay as much as $45 for the insurance. In contrast, the low-risk consumers
recognize a bad deal when they see it. They would rather face the possibility of
theft than pay $35 for insurance that they value at only $25.

If only high-risk consumers purchase insurance, the insurance company’s
expected costs are $40, meaning it loses $5 on every policy it sells. This leads
to the first important lesson of the chapter:

Anticipate adverse selection and protect yourself against it.

If the insurance company correctly anticipates that only high-risk con-
sumers will buy, it will offer insurance at $45. At this price, only high-risk con-
sumers buy the insurance, but the company does make money on the policies
it sells.

To see what happens when you don’t anticipate adverse selection, let’s turn
to a real example. In June 1986, the city of Washington, DC, passed the Pro-
hibition of Discrimination in the Provision of Insurance Act, which outlawed
HIV testing by health insurance companies. What do you think happened?

According to press reports at the time, the result was a “mass exodus of
insurers from the city.” Unable to distinguish low- from high-risk consumers,
insurance companies faced the prospect of being able to sell only to high-risk
purchasers. The insurance companies, if not the DC government, correctly
anticipated adverse selection and realized they could not make money selling
only to HIV-positive consumers.

When the law was repealed in 1989, the problem disappeared. Once com-
panies were able to distinguish between consumers with HIV and those with-
out, they offered two polices based on the costs of insuring each population.
When you eliminate the information asymmetry—when the company knows
who is high risk and who is low risk—there is no adverse selection. President
Obama’s signature health-care legislation uses a different solution. Like the
Washington, DC, measure, it also prohibits insurers from distinguishing high-
from low-risk patients, but by requiring everyone to purchase insurance, it
prohibits low-risk purchasers from exiting the market.

In financial markets, adverse selection arises when owners of companies
seeking to sell shares to the public know more about the prospects of the com-
pany than do potential investors. Potential investors should anticipate that
companies with relatively poor prospects are the ones most likely to sell stock
to the public. For example, small Initial Public Offerings* (IPOs) of less than
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$100 million lose money in the long term, on average, whereas large IPOs
have “normal” returns, equal to those of comparably risky assets. Economists
find it puzzling that investors don’t anticipate adverse selection by reducing
the price they pay for these small IPOs.

Finally, we note that the winners curse of common-value auctions is a
kind of adverse selection. Unless the winning bidder anticipates that she will
win only when she has the most optimistic estimate of the item’s true value,
she’ll end up overbidding. Only if bidders anticipate the winner’s curse—by
bidding as if they have the highest estimate—will they bid low enough to
avoid overpaying.

Screening

If our bicycle insurance company sells at a price of $45, the low-risk consum-
ers will not purchase insurance, even though they would be willing to pay a
price ($25) which is more than the cost of the insurance to the insurance com-
pany. This leads to the second point of this chapter.

The low-risk consumers are not served because it is difficult to transact
with them profitably.

Adverse selection represents a potentially profitable, but unconsummated,

wealth-creating transaction. Screening (the subject of this section) and signal-
ing (the subject of the next section) are two ways to overcome the obstacles to
transacting with low-risk individuals.

One obvious solution to the problem of adverse selection is to gather
information so you can distinguish high risk from low risk. If, for example, the
insurance company can distinguish between high- and low-risk consumers, it
can offer two different policies to the two groups—a low-price policy to the
low-risk group and a high-price policy to the high-risk group.

“This isn’t as casy as it sounds. Information gathering can be costly; more-
over, privacy and antidiscrimination laws can prevent insurance companies
from acquiring (and using) information that lets them sort customers into high-
and low-risk groups. For example, your credit report is an excellent predictor
of whether you'll be involved in an auto accident. If you give an insurance
company permission to look at your credit report, you can get car insurance at
alow price, provided your credit is good. But three states, California, Hawaii,
and Massachusetts, prohibit car insurance companies from using credit scores
o price insurance. This restriction reduces the amount of information available
to insurance companies and raises the cost of insurance to good drivers.

Even when it's hard to gather information about individual risks dircctly,
you can sometimes gather information indirectly. By offering consumers a
menu of choices, you can get them to reveal information about themselves by
the choices they make. Returning to our bicycle insurance example, suppose
you offer two policies: full insurance for $45 and partial insurance for $15.
Partial insurance would compensate the owner for just half the value of the
bicyele. Typically, partial insurance involves a deductible or a copayment.*
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If high-risk individuals prefer full insurance for $45 to partial insurance
for $15, they will purchase the full insurance, whereas low-risk individuals
will purchase partial insurance. At these prices, the insurance company can
make money because the cost of insuring the high-risk group is (0.4)$100 =
$40 and the cost of partially insuring the low-risk group is (0.2)$50 = $10. By
offering partial insurance, the insurance company can transact (partially) with
the low-risk consumers.

Screening describes the efforts of the less informed party (the insurance
company) to gather information about the more informed party
(consumers). Information may be gathered indirectly by offering
consumers a menu of choices. Consumers reveal information about
themselves (risk) by the choices they make.

A successful screen has one critical requirement: it must ot be profitable
for high-risk consumers to mimic the choice of low-risk consumers. In our
insurance example, the high-risk group must prefer full insurance at $45 to
partial insurance at $15. If high-risk individuals purchase partial insurance,
the screen fails, and the insurance company loses money.*

As a consumer, you can use this information to your advantage when
purchasing insurance. If you're a low-risk individual, you may be able to
lower your own expected insurance costs by purchasing a policy with a large
deductible or copayment. This choice will identify you as a low-risk individ-
ual to the insurance company and allow you to purchase (partial) insurance
for a lower price, albeit with a large deductible or copayment. Likewise, if
you purchase insurance with a small deductible or copayment, you identify
yourself as a high-risk consumer and pay a higher expected price. Buying a
policy with a small deductible signals that you expect your insurance costs to
be high.

Note that the software price discrimination scheme discussed in Chapter 14
is very similar to screening. By offering consumers a choice between a less
expensive, disabled version of the software and a more expensive, full-featured
version, the software company induced consumers to identify themselves as ei-
ther high- or low-value consumers. This allowed the company to price discrim-
inate. The scheme was successful because it was unprofitable for business users
to mimic the behavior of home users (i.c., by purchasing the disabled version).

Let's apply these ideas to the used-car market, where adverse selection
is known as the lemons problem. Suppose there are bad cars (lemons) worth
$2,000 and good cars (cherries) worth $4,000. The information asymmetry
is that each seller knows whether he or she owns a lemon, but the buyer
does not.

What happens when an uninformed buyer tries to buy a used car from an
informed seller? If a buyer offers a price of $3,000, only lemon owners would
be willing to sell, so the buyer ends up paying $3,000 for a $2,000 car. If
stead, the buyer offers to purchase at a price of $4,000, both cherry owners
and lemon owners would be willing to sell, so the expected value of any pur-
chased car will be less than $4,000. In both c: the buyer pays too much, on
average, for what he is getting.
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If the buyer anticipates adverse selection, he offers to pay just $2,000. At
this price, only lemon owners will sell, but at least the buyer won’t overpay
for the car. Owners of cherries are analogous to low-risk consumers in the
insurance market because they are unable to transact. Again, adverse selection
represents an unconsummated wealth-creating transaction. Put yourself in the
position of a buyer who wants to buy a cherry for $4,000, and try to design a
screen to solve the lemons problem.

One option is to offer $4,000 for a car, but demand a money-back
guarantee. Sellers of good cars will accept the offer because they know the car
won't be returned. Lemon owners would be unwilling to offer guaranties like
this. Warranties on products serve a similar purpose. Manufacturers of high-
quality, durable products are more willing to offer longer warranties because
they don’t expect to have to make many repairs.

Screening occurs in a wide variety of contexts beyond the insurance and
auto markets. For example, the state of Louisiana allows couples to choose
one of two marriage contracts: a covenant contract, under which divorce is
very costly, and a regular contract, under which divorce is relatively cheap.
What is the screening function of this menu of choices?

Suppose there are two types of prospective partners: gold-diggers (those
who want only a short-term relationship) and soul mates (those who want
to stay together until death). Given a choice of contracts, you learn some-
thing about your intended by the choice he or she makes. Note that this screen
works only if gold-diggers prefer the regular marriage contract to the cove-
nant marriage.

Finally, as seen in our Zappos story, screens can solve the adverse selec-
tion problem in hiring. The $4,000 payment to quit made it profitable for
low-quality workers to identify themselves as such.

Incentive compensation is another way that employers identify and avoid
low-quality workers. Suppose you can hire two types of salespeople—hard
workers who will sell 100 units per week in their territories and lazy workers
who will sell only 50 units per week. The asymmetric information means that
workers know which type they are but you don’t. The employer could ask
potential employees if they are lazy at the interview, but that is unlikely to be
fully revealing.

Suppose hard and lazy workers alike expect to earn at least $800 for a
week’s work. If you offer a wage of $800 per month, you get a mix of lazy and
hard workers. To screen out the lazy workers, offer a straight $10 commission.
Hard workers will accept the offer because they know they’ll earn $1,000.
Lazy workers, who know they'll make only $500, will reject the offer. This is
a perfect screen because the workers’ own choices (accept or reject) identify
their type (lazy or hardworking).

However, most incentive compensation schemes expose workers to risk.
In addition to effort, there are factors beyond the salespersons’ control that
affect sales—like consumer income, rival prices, or interest rates. A screen that
works just as well, but presents less risk, is a contract with a flat salary of
$500 in combination with a $5 commission on each sale. This combination





image17.png
CHAPTER 19 * The Problem of Adverse Selection 249

guarantees each worker a base salary of $500 without risk, and an expected
compensation of $1,000 for good workers. If bad workers do not expect to
sell at least 60 units, they will reject the offer. And the good workers get a
compensation scheme that exposes them to less risk.

EXsicnaiing

Let’s recap what we've learned so far. Even when we anticipate it and protect
ourselves against it, adverse selection results in unconsummated wealth-creating
transactions, such as those between

insurance companies and low-risk consumers;
car buyers and sellers with good cars; or
employers and hardworking employees.

Screening is a tactic by the less informed party to consummate these
transactions by getting rid of the information asymmetry. When consum-
ers identify themselves by their choices, wealth-creating transactions can be
consummated.

In this section, we discuss efforts by an informed party—the low-risk con-
sumers, the hardworking employees, and the sellers with good cars—to get rid
of the asymmetric information. This is called signaling.

Signaling describes the efforts of the more informed parties (consumers)
to reveal information about themselves to the less informed party (the
insurance company). A successful signal is one that bad types will not
mimic.

Signaling is closely related to screening. In fact, any successful screen
that separates low- from high-risk consumers, good from bad car sellers, or
lazy from hardworking employees can also serve as a signal. To signal, the
informed party could use the mechanisms just described: low-risk consumers
could offer to buy insurance with a big deductible, good employees could offer
to work on commission, and sellers with good cars could include a warranty
with the purchase.

“The crucial element of a successful signal is that it must not be profitable
for the bad types to mimic the signaling behavior of the good types.

For example, much of the value of education may derive not from what it
adds to students’ human capital but rather from its signaling value. Students sig-
nal o potential employers that they’re hardworking, quick-learning, dedicated
individuals (all these qualities are difficult to measure) by dropping out of the la-
bor force and spending lots of money to pursue an education. Consequently, they
receive high offers from employers. It’s not profitable for lazy, slow-learning,
or undedicated individuals to mimic this behavior because their type will be
revealed before they can recoup the investment in education. Once employers
realize that they are low-quality workers, they won’t be promoted or retained.
Further, the education itself is more arduous (expensive) for these types.
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Advertising and branding can also serve as signals. By investing significant
money into branding and advertising a product, firms signal to consumers
that theirs is a high-quality product. Low-quality firms won’t mimic this signal
because even consumers who buy will soon learn of its low quality and avoid
the brand in the future. For branding and advertising to serve as a signal, it
must be the case that low-quality producers cannot sell enough to recover
their advertising and branding expenditures. Consequently, consumers are
willing to pay more for branded and advertised goods.

This type of advertising is often called “burning money™ as the message
of the advertisement is less important than the fact that money was spent on
it. Burning money is used to signal in nature, too. The male peacock’s colorful
feathers serve as an expensive signal (they serve no apparent survival purpose)
but reflect health and superior genes preferred by females. A less healthy pea-
cock won’t (or biologically can’t) mimic this signal. For the same showy rea-
son, before Federal Deposit Insurance Corporation (FDIC) insurance, banks
were often built of granite. This served to reassure depositors that the bank
owners were not looking to abscond with depositors’ money. Doing so would
not offset the building costs of the bank.

FERY Adverse Selection and Internet Sales

In 2016, Amazon.com sued over 1,000 sellers using its own Amazon Mar-
ketplace. Amazon claimed that these sellers posted fake reviews about their
products. One suit claimed that 1,269 out of 2,242 reviews (54%) were
fraudulent. Amazon and these sellers know that product and seller reviews
are an important mechanism that consumers use to evaluate how satisfied
they will be with the service. Sharing the experiences of third-party con-
sumers has become a valuable signal for retailers and manufacturers. An
additional star on Yelp! due to positive reviews is associated with a revenue
increase of 8%.°

Amazon has an incentive to keep poor performing sellers from its Mar-
ketplace. It fears that dissatisfaction with one seller will reflect poorly on all
sellers on the Marketplace. Sellers have an incentive to seek the Amazon Mar-
ketplace “seal of approval” whether the deserve it or not. Other ways Amazon
discourages fraudulent behavior is to ban reviews “incentivized” by payments
or free items, to develop algorithms that identify fake reviews, and to design
a review system that gives fake reviews less importance by highlighting more
recent and more helpful reviews. Amazon’s continued efforts to address this
adverse selection problem have helped make it the dominant online retailer in
the world.
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SUMMARY & HOMEWORK PROBLEMS

Summary of Main Points

 Insurance is a wealth-creating transaction
that moves risk from those who don’t
want it to those who are willing to bear
it for a fee.

«  Adverse selection is a problem that arises
from information asymmetry, or “hidden”
information. Anticipate it and, if you can,
figure out how to consummate the uncon-
summated wealth-creating transaction.

The adverse selection problem disappears if
the information asymmetry disappears.

Screening is an uninformed party’s effort to
learn the information that the more
informed party has. Successful screens have
the characteristic that it is unprofitable for
bad “types” to mimic the behavior of good
types.

o Signaling is an informed party’s effort to
communicate her information to the less
informed party. Every successful screen can
also be used as a signal.

Online auction and sales sites, like eBay,
address the adverse selection problem with
authentication and escrow services, insur-
ance, and online reputations.

Multiple-Choice Questions

1. An insurance company offers doctors
malpractice insurance. Assume that mal-
practice claims against careful doctors
cost $5,000 on average over the term of
the policy and settling malpractice claims
against reckless doctors costs $30,000.
Doctors are risk-neutral and know whether
they are reckless or careful, but the insur-
ance company only knows that 10% of
doctors are reckless. How much do insur-
ance companies have to charge for mal-
practice insurance to break even?

a. $5,000
b. $7,500

[

53

c. $27,500

d. $30,000

An employer faces two types of employees.
Regular workers are 70% of the popul
tion and generate $100,000 in productivity.
Exceptional workers are 30% of the popu-
lation and generate $120,000 in productiv-
ity. Employees know their types and reject
salaries below their productivity. If the
employer offers a salary equal to the aver-
age productivity in the population, what
will be the employer's per-employee profit?
a. —$10,000

b. —$6,000

c $0

d. $4,000

An all-you-can-eat buffet attracts two types
of customers. Regular customers value the
buffet at $20 and eat $5 of food in costs to
the restaurant. Hungry customers value the
buffet at $40 and eat $10 of food. If there
are 100 of each type in the market for a
buffet dinner, what is the restaurant’s max-
imum profit?

a. $2,500
b. $3,000
. $4,500
d. $6,500

To combat the problem of adverse selec-

tion, informed parties

can employ techniques.

a. more; signaling

b. less; signaling

c. equally; screening

d. equally; signaling

Which of the following can be an example

of a signal?

a.  An air-conditioning manufacturer
offers a 50-year warranty.

b. A lawyer offers to be paid only if the
client wins.

c. A student pursues an MBA.

d. All of the above.
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6. Which of the following is not an example
of adverse selection?

a. A business bets the proceeds of a bank
loan on the next NFL game.

b. An accident-prone driver buys auto
insurance.

<. A patient suffering from a terminal
disease buys life insurance.

d. A really hungry person decides to go to
the all-you-can-cat buffet for dinner.

7. The demand for insurance arises primarily
from people who are
a. risk-secking.

b, risk-averse.

c. risk-neutral.

d. None of the above.

8. Which of the following is a potential solu-
tion to the adverse selection problem faced
by insurance companies?

a. Offer plans with different deductibles
so that higher-risk customers accept
higher deductibles.

b, Create a national database of custom-
ers that allows companies to look up
each person’ historical risk.

. Mandate that every person purchase
insurance.

d. Allof the above.

9. An insurance company suffers from

adverse selection if

a. safe customers are less likely to insure
than risky customers.

b. customers know their willingness to
pay for insurance but the company
does not.

c. acustomer takes on much greater risk
because he is insured.

d. its customers are risk-averse.

10. Which of the following is an example of
adverse selection?

a. A safe driver taking greater risk in a
rental car than his own car.

b. A terminally ill person purchasing life
insurance.

P

¢ An employment contract encourages
little effort on the part of employees.
d. Al of the above.

Individual Problems

191 Leasing Residuals

In the late 1990s, car leasing was very popular
in the United States. A customer would lease a
car from the manufacturer for a set term, usu-
ally two years, and then have the option of
keeping the car. If the customer decided to keep
the car, the customer would pay a price to the
manufacturer, the “residual value,” computed
as 60% of the new car price. The manufacturer
would then sell the returned cars at auction. In
1999, the manufacturer lost an average of $480
on cach returned car (the auction price was, on
average, $480 less than the residual value).

A. Why was the manufacturer losing
‘money on this program?

B. What should the manufacturer do to
stop losing money?

192 College Degrees Required for Police Officers
Many police officer positions require the appli-
cant to have a college degree even though the
tasks of a police officer rarely call upon college
course material. Why don’t police departments
increase their applicant pool by dropping this
requirement?

19-3 Bicycle Insurance and Information Asymmetry
You sell bicycle theft insurance. If bicycle own-
ers do not know whether they are high- or low-
risk consumers, is there an adverse selection
problem?

19-4 Job Auction”

When China reformed state-owned enterprises,
it tried a new approach to choosing managers: it
put managerial jobs up for auction. The bids for
the jobs consisted of promises of future profit

Learning. All Righis Reserved. May not be copled. scenned. or dupiicated. in whole o¢ I pert. WCHN 03-208-203





image21.png
streams that the managers would generate and
then deliver to the state. In cases where the
incumbent manager was the winning bidder,
firm productivity tended to increase dramat-
ically. When outside bidders won, there was
little productivity improvement. If incumbent
managers were not generally more qualified,
how can you explain this result?

19-5 “Soft Selling” and Adverse Selection

Soft selling occurs when a buyer is skeptical of
the usefulness of a product and the seller offers
to seta price that depends on realized value. For
example, suppose you're trying to sell a com-
pany a new accounting system that will reduce
costs by 10%. Instead of naming a price, you
offer to give them the product in exchange for
50% of their cost savings. Describe the infor-
mation asymmetry, the adverse selection prob-
lem, and why soft selling is a successful signal.

19-6 Hiring Employees

You need to hire some new employees to staff
your start-up venture. You know that poten-
tial employees are distributed throughout the
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population as follows, but you can’t distinguish
among them:

Employee Value ($)
50,000
60,000
70,000
80,000

What is the expected value of five employees
you hire?

Group Problem
G19-1 Adverse Selection

Describe an adverse selection problem your com-
pany is facing. What is the source of the asym-
metric information? Who is the less informed
party? What transactions are not being consum-
mated as a result of the information? Could you
(or do you) use signaling or screening to consum-
mate these transactions? Offer your company
some sound advice, complete with computations
of the attendant profit consequences.

END NOTES

. The payment has increased from $100 in
2008 to $4,000 now. For more on Zappos’
use of this hiring practice, see Keith
McFarland, “Why Zappos Offers New
Hires $2,000 to Quit,” Business Week,
September 16, 2008.

. An Initial Public Offering of stock describes
the sale of a company by its private owners
to the public who can purchase shares in the
stock.

. A deductible is a dollar amount the con-
sumer pays (e.g., $50), while a copayment is
a percentage of the total bill (e.g., 50%). In
both cases, the insurance company pays the
remainder.

~

w

P

4. Every time the insurance company sells par-
tial insurance for $15 to a high-risk individ-
ual, it loses $5 (its cost is 0.4 X $50 = $20).

5. Sarah Perez, “Amazon Sues More Sellers for
Buying Fake Reviews,” TechCrunch,

October 27, 2016 hetpsi/itecherunch.com/
2016/10/27/amazon-sues-more-sellers-for-
buying-fake-reviews/.

6. Michael Luca, “Reviews, Reputation, and
Revenue: The Case of Yelp.com,” Harvard
Business School Working Paper No. 12-016.

7. Inspired by John McMillan, Games, Strategies,
and Managers: How Managers Can Use Game
Theory to Make Better Business Decisions
(New York: Oxford University Press, 1996).
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Progressive Snapshot

In 2004, the Progressive Direct Group of Insurance Companies introduced a
new car insurance product called TripSense. Now called Snapshot, the service
includes a free device that plugs into a car’s diagnostic port and records mile-
age totals, the times when the vehicle is driven, and driving style, including if
you slam on your brakes. Progressive uses this information to offer renewal
discounts to customers who drive fewer miles during off-peak times. New cus-
tomers earn an initial discount of up to 10% just for signing up. Renewal
discounts vary from 30% to reported increases of 9%.

At this point, you should be thinking that this is another example of an
insurance company trying to solve the problem of adverse selection by gath-
ering information about the different risks faced by consumers who purchase
insurance. But there is another factor involved. Some of the risky driving be-
havior is caused by the insurance itself. To see this, note that the decision of
how much or how fast to drive is an extent decision. The marginal benefit of
driving more or at faster speeds is obvious. The marginal cost is the cost of
gasoline and wear on the car and the increased risk of accident. Once you buy
insurance, the cost of getting into an accident goes down, so we would expect
to see more accidents. We call this change in behavior moral hazard. Insur-
ance companies anticipate that insured drivers drive less carefully, and they
price policies accordingly. The Federal Communications Commission did not
foresee the moral hazard, and therefore had many companies default on their
risky winning bids.

Social Capital as a Motivator

Imagine you are a budding entrepreneur in a developing country. You proba-
bly don’t have sufficient credit history to obtain a conventional loan. But you
do have a presence on online social networks, and this activity online may
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provide insight into your level of integrity in real life. In 2011, Lenddo began
using online behaviors to determine loan applicants’ credit worthiness. Given
permission to access to an applicant’s social media accounts, Lenddo can de-
velop a “Lenddoscore” much like a credit score. The difference is that, instead
of a credit history, the Lenddoscore uses borrowers” online social network in-
formation to assess their loan riskiness. If your online presence looks like you
have strong roots to the community, for example, then you are more likely
to be worth the risk. Lenddo’s algorithm seems to be effective because many
lenders in developing countries have begun using the Lenddoscore. This helps
with adverse selection.

But even the creditworthy can fall on hard times and have trouble making
payments. Lenddo has a clever approach to help reduce the likelihood that
these borrowers will default. Lenddo members nominate friends as references.
If you are unable to make payments, it will affect your friends” ability to bor-
row. So, you have this extra incentive to not let your friends down. Also, your
friends will tend to exert a bit of peer pressure on you to pay back the loan.
These social sanctions put extra pressure on borrowers to make every effort to
make repayments. This helps with moral hazard.

Moral hazard is ubiquitous. Rescarchers have found that improvements in
risk-abatement technology create incentives for consumers to take more risks.
For example, improved parachute rip cords did not reduce the number of
sky-diving accidents. Instead, overconfident skydivers waited too long to pull the
cord. Likewise, workers who wear back-support bels try to lift heavier loads,
and wilderness hikers take bigger risks if they know that a trained rescue squad
is on call. Public health officials cite evidence that enhanced HIV treatment can
lead to riskier sexual behavior. And children who wear protective sports equip-
ment engage in rougher play. The analogy to insurance is obvious. All these costly
technologies reduce the costs of risk taking, which leads to more risk taking.

The problem of moral hazard is closely related to the problem of adverse
selection, and it has similar causes and solutions. Both problems are caused by
information asymmetry: moral hazard is caused by hidden actions (insurance
companies cannot observe your driving behavior), whereas adverse selection is
caused by hidden information (insurance companics cannot observe the inher-
ent risks that you face). Both problems can be addressed by getting rid of the
information asymmetry.

To illustrate the problem of moral hazard, let’s return to the bicycle insur-
ance example from Chapter 19. Assume there is just one type of consumer, the
high-risk consumer whose probability of theft is 40%. Now, however, suppose
that consumers can bring their bikes inside (“exercise care™), which reduces
the probability of theft from 40% to 30%. If the cost of exercising care is low
enough (let’s say it costs $5 worth of effort to exercise care), then it mak
sense to do so. Each uninsured consumer brings the bike inside because the ex-
pected benefit of doing so—the reduction in the probability of theft multiplied
by the price of the bike, (0.40 — 0.30) X $100 = $10—is greater than the $5
cost of exercising care.?
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These owners still face the risk of theft and are willing to pay $5 more
than the expected cost of insurance to get rid of the risk. In this case, the ex-
pected loss is $30 (or 0.3 X $100), and the bicycle owner would be willing
to pay the insurance company $35 to insure against this risk. However, once
consumers purchase insurance, any benefit from exercising care disappears.

Moral hazard means that insured customers exercise less care because
they have less incentive to do so.

In our example, the consumer stops bringing the bicycle inside, and the
probability of theft increases from 30% to 40%. This leads to the first lesson
of moral hazard:

Anticipate moral hazard and protect yourself against it.

The insurance company should anticipate that the probability of theft will
rise to 40% and price its policies accordingly; that is, it must charge at least
$40 for the insurance, instead of $35.

What happens when an insurance company doesn’t anticipate moral haz-
ard? To answer this, let’s look at the widespread introduction of modern anti-
lock braking systems (ABS) in the late twentieth century. Insurance companies
thought that ABS would make driving safer, and they offered discounts on
cars with ABS.

What they didn’t anticipate, ironically, is that drivers thought that ABS
would allow them to drive safely on ice and in the rain. When insurers saw
how much money they were losing on policies written for cars with ABS, they
phased out the discounts, except in states that required them.

“The second point of this chaper is that the problem of moral hazard can
represent an opportunity to make money.

Moral hazard represents an unconsummated wealth-creating transaction.

If the insurance company could figure out how to get insured consumers
to take care, then it could make more money. For example, if the insurance
company could observe whether the customer was exercising care, then it
could lower the price of insurance to those taking care. This is what Progres-
sive’s Snapshot system tries to do.

m Moral Hazard versus Adverse Selection

Moral hazard and adverse selection often offer competing explanations for
the same observed behavior. Consider the fact that before airbags were re-
quired equipment in cars, people who drove cars equipped with air bags were
more likely to get into traffic accidents. Either adverse selection or moral haz-
ard could explain this phenomenon.

The adverse selection explanation is that bad drivers are more likely to
purchase cars with air bags. If you know you're likely to get into an accident,
it makes sense to purchase a car with air bags.

The moral hazard explanation is that air bags are like insurance, Once
drivers have the protection of air bags, they take more risks and get into more
accidents. If you don’t believe that people change behavior in this way, try
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running a simple experiment. Next time you drive somewhere, don’t wear a
seat belt. (Make this a thought experiment if a seat belt is required by law.) See
if you drive more carefully. If you do, then this also means that you drive less
carefully when you wear a seat belt. Although wearing a seat belt will protect
you better in the event of an accident, seat belts also cause more accidents.

What distinguishes adverse selection from moral hazard is the kind of
knowledge that is hidden from the insurance company. Adverse selection
arises from hidden information regarding the type of person (high versus low
risk) who is purchasing insurance. Moral hazard arises from hidden actions by
the person purchasing insurance (taking care or not). Adverse selection is the
problem of separating you from someone else. Moral hazard is the problem of
separating the good you from the bad you.

More information can solve both problems. If the insurance company can
distinguish between high- and low-risk consumers, it can offer a high-price pol-
icy to the high-risk group and a low-price policy to the low-risk group, thereby
solving the adverse selection problem. Similarly, if the insurer can observe
whether customers are exercising appropriate levels of care after purchasing
insurance, it can reward people for taking care, thereby solving the problem of
moral hazard. For example, insurance investigators devote a great deal of time
trying to figure out exactly what happened in accidents in order to determine
whether it faces a problem of adverse selection or a problem of moral hazard.

BX shirking

Shirking s a type of moral hazard caused by the difficulty or cost of monitor-
ing employees” behavior after a firm has hired them. Without good informa-
tion, ensuring high levels of ffort becomes more difficult.

Suppose, for example, a commission-based salesperson can work hard or
shirk. Further suppose that working hard raises the probability of making a
sale from 50% to 75%, but the increased effort “costs” the salesperson $100.
How big does the sales commission have to be to induce hard work?

In Figure 20.1, we draw the decision tre of the salesperson who decides
whether to work hard o shirk. The benefit of working hard is the increased
probability of making a sale and carning a sales commission (C). The “cost™
to the salesperson of expending effort is $100. The salesperson will decide to
work hard if 25% X C > $100, where C is the sales commission. In other
words, the commission has to be at least $400.°

Unless the company’s contribution margin (P — MC) is at least $400, the
company cannot afford to pay a commission that big.* In this case, it doesn’t
pay to address the moral hazard problem with a simple incentive compen-
sation scheme. Ordinarily, it's very hard for business students to accept that
sometimes solutions cost more than the problem they are supposed to address.
For these students, we leave you with a simple maxim:

If there is no solution, then there is no problem.

from the same lack of information
- only the salesperson knows how hard

Note that the shirking problem ari
that leads to moral hazard in insuranc





image26.png
CHAPTER 20 * The Problem of Moral Hazard 259

Salesperson

l—l—\

Shirk (cost = $0) Work Hard (cost = $100)
EV=[0.5C + 0.5  $o]-$0 = 0.5C £V =[075C +0.25 X $0]-$100 = 0.75C ~$100

I_l_\!_;\

Make Sale No Sale Make Sale No Sale

(probability =0.50) (probability=0.50)  (probability =0.75) _(probability = 0.25)
Eam Commission = Eam Commission=$0  Earn Commission =C  Earn Commission = $o

FIGURE 20.1  Choice between Shirking and Working

she is working, just as only the insured driver knows whether he is driving
carefully. The performance evaluation metric that the company does possess—
whether or not a sale is made—is a noisy measure of effort because too
frequently (50% of the time), the salesperson carns a commission for doing
nothing.

Suppose we had a better performance evaluation metric than sales. In par-
ticular, suppose we could hire someone to monitor the behavior of our sales-
person to verify that she was working hard. This could be done, for example,
by tracking the salesperson’s movements with a GPS device. How would you
design a compensation scheme with this different metric?

Think of rewarding the salesperson for effort directly, with either a stick
(work hard or get fired) or a carrot (work hard and earn a reward). If you
have a performance metric like this, then almost any incentive compensation
scheme will work. The new performance evaluation metric allows you to put
the salesperson’s entire compensation or job at risk. If the benefits of keeping a
job and earning a salary are bigger than the costs of exerting effort, the sales-
person will exert effort.

Another solution is to find a worker who has a reputation for working
hard, regardless of whether she is monitored. Having a reputation for working
hard without monitoring is valuable to the company and to the worker, who
should be able to command a higher wage.

This leads directly to our last point about moral hazard—it hurts both
parties to a transaction. Consider, for example, the case of a consulting firm
that gets paid based on an hourly rate. Given the rate structure and the in-
ability of the client to monitor the consultant’s actions, the client expects the
consultant either to bill more hours than the client prefers or to spend time
on projects that the consultant values but that the client does not. Clients
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anticipate shirking and are understandably reluctant to transact, unless the
consulting firm can find a way to convince the client that it can address the
moral hazard problem. The point is this: both parties benefit if they can figure
out how to solve the moral hazard problem. In this case, the consultant can try
to develop a reputation for not shirking, the consultant can accept a portion
of the contract on a fixed-fee basis, or the consultant can provide the client
with information documenting the value of the work being done.

Moral Hazard in Lending

As a final example, let’s consider the problems that banks face when making
loans. The adverse selection problem is that borrowers who are less likely to
repay loans are more likely to apply for them. The moral hazard problem is
that once a loan is made, the borrower is likely to invest in more risky as-
sets. Both of these factors make repayment less likely. Again, adverse selec-
tion arises from hidden information, whereas moral hazard arises from hidden
actions.

To illustrate the moral hazard problem, suppose you're considering a $30
investment opportunity with the following payoff: $100 with a probability of
0.5 and $0 with a probability of 0.5. The bank computes the expected value
of the investment ($50) and decides to make a $30 loan at a 100% rate of
interest. If the investment pays off, the bank gets $60. But if the investment
returns zero, the borrower defaults and the bank gets nothing. The expected
return to the bank ($30 = 0.5 X $60 + 0.5 X $0) is equal to the loan amount,
5o it breaks even, on average. The borrower’s expected profit is the remainder
($20 = 0.5 % $40 + 0.5 X $0).

The moral hazard problem arises when, after receiving the loan, the
borrower discovers another, riskier investment. The second investment
pays off $1,000, but has only a 5% probability of success. Although the
expected payoffs of the two investments are the same, the payoffs for the
parties are not. Compare the expected payoffs of the borrower and the
bank in Tables 20.1 and 20.2. Because the borrower receives more of the
upside gain if the investment pays off, he captures a much bigger share of
the expected payoff. And if the borrower does much better, the bank does
much worse. The bank’s share of the expected $50 payout drops to just
($3 = 0.05($60) + 0.95($0).

TABLE 20.1
Payoffs to a Less-Risky Investment ($30 Loan at 100% Interest)
Investment Returns  Investment Returns  Expected
$100 (p = 0.5) 50 (p = 0.5) Payoff ($)
Payoff to borrower $40 $0 20
Payoff to bank $60 $0 30

Note: p = that the investment is a suc
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TABLE 20.2
Payoffs to a More Risky Investment ($30 Loan at 100% Interest)
Investment Returns  Investment Returns  Expected
$1000 (p = 0.05) S0 (p = 0.95) Payoff ($)
Payoff to borrower $940 S0 47
Payoff to bank 560 50 3

Banks guard against moral hazard by monitoring the behavior of borrow-
ers and by placing covenants on loans to ensure that the loans are used for
their intended purpose.

‘We can also characterize moral hazard as an incentive conflict between
a lender and a borrower. The lender prefers the less-risky investment because
she receives a higher expected payoff. The borrower prefers the more risky
investment for the same reason.

Remember that moral hazard is a problem not only for the lender, but also
for the borrower. If the lender anticipates moral hazard, it may be unwilling
to lend. The incentive conflict between banks and borrowers is exacerbated
when the borrower can put other people’s money at risk.

Borrowers take bigger risks with other people’s money than they would
with their own.

Savings and loan institutions (S&Ls) are specialized banks that borrow
from depositors and lend to homeowners. In the 1980s, in Texas, the real es-
tate market collapsed and the value of the S&Ls’ assets (the real estate loans)
fell below the value of their liabilities (the money owed to depositors). But be-
fore the regulators could shut these banks down, they borrowed more money
from depositors at very high interest rates and “bet” heavily on junk bonds—
the riskiest investment available to them. Just as in our loan example, this
increased the expected payoffs to the SKL, but decreased the expected payoff
to the lender. When the risky bets failed to pay off, U.S. taxpayers were stuck
with the $200 billion cost of repaying depositors.

To control this kind of moral hazard, lenders must try to find ways to
better align the incentives of borrowers with the goals of lenders. They do this
by requiring that borrowers put some of their own money at risk. If an invest-
ment doesn’t pay off, the lender wants to make sure that the borrower shares
the downside. This is why banks are much more willing to lend to borrowers
who have a great deal of their own money at risk.

Moral Hazard and the 2008 Financial Crisis

Regulators can reduce the costs of moral hazard by ensuring that banks keep
an equity “cushion” of about 10% so that they can repay depositors who want
their money back. For example, a bank that raises $10 million in equity can
accept $100 million in deposits and make $100 million in loans. Banks carn
money on the spread between the interest they receive from their loans and
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the interest they pay to depositors. The balance sheet of this bank would have
$100 million in liabilities (deposits that must be paid back) and $110 million
in assets (loans plus equity).

When the value of the assets fall, the risk of moral hazard increases. In
late 2008, economists voiced concerns that the U.S. Treasury’s plan to guar-
antee short-term loans would give undercapitalized banks the opportunity to
make risky “heads I win, tails you lose” investments (bets). If the bets paid
off, then the bank would get most of the gain, but if they didn’t, the taxpayers
would absorb most of the losses.

A better alternative is to have the Treasury Department inject equity into
banks. Not only does this get banks lending again but it also gives the bank
owners a “stake” in the bank that mitigates some of the risk of moral hazard.
In addition, it has the benefit of punishing bank owners by making them give
up some of their ownership stake to the government.

Bailing out homeowners raises similar issues. Proponents of the bailout
insisted that only “responsible families” would benefit from a foreclosure pre-
vention program. But it was obvious that the plan would help tens of thou-
sands of borrowers who made risky bets that house prices would continue
to rise. Responsible borrowers, who didn’t buy houses they clearly could not
afford, watched as their less-responsible neighbors were bailed out by the gov-
ernment. Furthermore, expanding the rights of borrowers to renegotiate loans,
which helps those with existing loans, makes new loans even more expensive.
So responsible borrowers are punished twice—once by sharing in the bailout
and again when they face higher loan rates.

SUMMARY & HOMEWORK PROBLEMS

Summary of Main Points

Moral hazard refers to the reduced incen-
tive to exercise care once you purchase
insurance.

Moral hazard can look very similar to
adverse selection—both arise from infor-
mation asymmetry. Adverse selection arises
from hidden information about the type
of individual you're dealing with; moral
hazard arises from hidden actions.
Anticipate moral hazard and (if you can)
figure out how to consummate the implied
wealth-creating transaction.

Solutions to the problem of moral hazard
center on efforts to eliminate the informa-
tion asymmetry (e.g., by monitoring or by
changing the incentives of individuals).
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Shirking is a form of moral hazard.
Borrowers prefer riskier investments
because they get more of the upside,
while the lender bears more of the
downside. Borrowers who have nothing
to lose exacerbate this moral hazard
problem.

Multiple-Choice Questions

1.

Which of the following is an example of

moral hazard?

a. Reckless drivers are the ones most
likely to buy automobile insurance.

b. Retail stores located in high-crime ar-
eas tend to buy theft insurance more
often than stores located in low-crime
areas.
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¢ Drivers who have many accidents pre-
fer to buy cars with air bags.

d. Employees recently covered by the
company health plan start going to the
doctor every time they get a cold.

In a bad economy, a CEO has a 4% chance

of meeting carnings estimates at regular

effort, and a 5% chance at extraordinary
effort. Extraordinary effort costs the CEO
$10,000 more than regular effort. How large

a bonus should the CEO be paid for meeting

estimates to encourage extraordinary effort?

a. $100,000

b. $200,000

. $250,000

d. $1,000,000

A salesperson can put in regular effort

(resulting in a 40% chance of sale) or high

effort (60% chance of sale). If high effort

costs the salesperson $20 more than reg-
ular effort, how large a per-sale bonus is
required to encourage high effort?

a. 12

b. $20
c. $33.33
d. $100

Which of the following is 70t an example
of a process designed to combat moral haz-
ard problems?

a.  Banks include restrictive covenants in
loan agreements.

b.  Universities have students complete
evaluations of professor performance
at the end of a class.

c. Insurance companies require applicants
to provide medical history information
as part of the application process.

d. Employers regularly monitor employee
performance.

Which of the following is an example of

moral hazard?

a. High-quality products being driven out
of a market by low-quality products.

b. A local charity raising insufficient
funds because no one contributes,
expecting that their neighbors will.

10.
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c. A bakery defaults on its loan be-
cause of a new consumer fear of
carbohydrates.

d. A corporation uses a business loan
secured for one investment on another,
higher-risk investment.

. Which of the following is 0t an example

of moral hazard?

a. People are more likely to lock their
own car than a rental car.

b, Skateboarders attempt more difficult
maneuvers when wearing a helmet.

c. Bad salespeople are less drawn to com-
mission-based jobs.

d. People with fire insurance are less
likely to install smoke alarms.

. Which of the following is true?

a. Moral hazard is primarily an issue
prior to a transaction.

b.  Adverse selection is primarily an issue
after a transaction.

¢ Moral hazard is the result of an infor-
mation asymmetry.

d. Resolving adverse selection also re-
solves moral hazard.

. Restrictive covenants on loans are used to

avoid
a. moral hazard.

b, adverse selection.
c. free riding.

d. none of the above.

. Loan applications require a lot of informa-

tion from applicants to avoid

a. moral hazard.

b. adverse selection.

c. free riding.

d. none of the above.

‘Which of the following is true about moral

hazard?

a. Moral hazard arises from actions that
cannot be observed.

b. Shirking is a form of moral hazard.

c. Moral hazard refers to the taking of
excessive risk.

d. All of the above.
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Individual Problems

20-1 Extended Warranties

Your product fails about 2% of the time, on av-
erage. Some customers purchase the extended
warranty you offer in which you will replace
the product if it fails. Would you want to price
the extended warranty at 2% of the product
price? Discuss both moral hazard and adverse
selection issues.

20-2 Business Loan

A colleague tells you that he can get a business
loan from the bank, but the rates seem very
high for what your colleague considers a low-
risk loan.

Give an adverse selection explanation for
this, and offer advice to your friend on
how to solve the problem.

Give a moral hazard explanation for this,
and offer advice to your friend on how to
solve the problem.

20-3 Locator Beacons for Lost Hikers.

Lightweight personal locator beacons are now
available to hikers that make it casier for the
Forest Service’s rescue teams to locate those lost
or in trouble in the wilderness. How will this
affect the costs that the Forest Service incurs?

20-4 Auto Insurance

Suppose that every driver faces a 1% prob-
ability of an automobile accident every year.
An accident will, on average, cost each driver
$10,000. Suppose there are two types of indi-
viduals: those with $60,000 in the bank and
those with $5,000 in the bank. Assume that
individuals with $5,000 in the bank declare
bankruptcy if they get in an accident. In bank-
ruptcy, creditors receive only what individuals
have in the bank. What is the actuarially fair
price of insurance? What price are individuals
with $5,000 in the bank willing to pay for the
insurance? Will those with $5,000 in the bank

P

voluntarily purchase insurance? What is the
effect of state laws forcing individuals to pur-
chase auto liability insurance?

20-5 BPO Services

BPO Services is in the business of digitizing
information from forms that are filled out by
hand. In 2006, a big client gave BPO a distribu-
tion of the forms that it digitized in house last
year, and BPO estimated how much it would

Form Type Mix of Forms (%) _Form Cost ($)
A 25 025
B 25 0.10
@ 25 0.15
D 25 0.50

Compute the average cost of digitizing a
form.

The client agreed to pay the average cost
computed in A for each form that BPO
processed, but BPO lost money on the con-
tract. How much did BPO lose, on average,
for each form that it processed?

206 Frequent Fiyers

Frequent flyer programs are targeted more to-
ward business travelers (who do not pay for
their own tickets) than leisure travelers (who
do). Explain their effect on each type of traveler.
Why is there a difference?

Group Problem
G20-1 Moral Hazard

Describe a moral hazard problem your company
is facing. What is the source of the asymmetric
information? Who is the less-informed party?
Are there any wealth-creating transactions not
consummated as a result of the asymmetric in-
formation? If so, could you consummate them?
Compute the profit consequences of any advice.
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END NOTES

1

Copyright 2018 Cengage Les

William Ecenbarger, “Buckle Up Your Seat-
belt and Behave,” Smithsonian, April 2009,
available at hetp://www.smithsonianmag.
comlscience-nature/Presence-of-Mind-
Buckle-Up-And-Behave.html.

We thank Mark Cohen for the bicycle in-
surance example.

Work hard = 0.75C — $100 > 0.5C =
shirk; equivalently, 0.25C > $100 or

C > $400.

Even if its contribution margin is greater
than $400, it still may find it more prof-
itable to settle for shirking at lower
commissions.
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Getting Employees to Work
in the Firm’s Best Interests

T the tate 1990s, a large auction house, Auction Services International (ASI),
employed art experts to manage AST’s business in various schools of art—
French Impressionism, American Realism, and the like. Each expert’s job was
to persuade art owners to use ASIs auction services to sell their art. ASI earned
money by charging the art owners a percentage of the final price at auction.
The art expert negotiated this percentage rate with the art owners.

Art experts were given discretion to negotiate rates from 10% to 30%,
depending on the art experts assessment of the seller’s willingness to pay and
knowledge of competitors’ offers. Instead, most of these negotiations yielded
relatively low rates, much closer to the 10% minimum. Puzzled, ASI’s CEO
did some investigation and discovered that the art experts were discounting
rates in exchange for gifts from the sellers—cases of fine wine, fur coats, even
luxury cars. After she found out about these kickbacks, the CEO took away
the experts’ discretion to negotiate the rates.

The CEO’s action ended the exchange of gifts for lower rates, but the
experts had become accustomed to the kickbacks, considering them an
important part of their compensation. Consequently, many of the art experts
quit, leaving to set up their own independent galleries in direct competition
with ASL.

To make matters worse, the CEO decided to set a 17% price by conspir-
ing with a rival auction house. When the conspiracy was discovered, the CEO
was sentenced to a year in jail, and the judge tacked on a $7.5 million fine, an
amount calculated as 5% of the $150 million volume of commerce affected by
the price-fixing conspiracy.

Had the CEO read this chapter, she would have known better how to
motivate her employees to work in the firm’s best interest, and she may have
been able to avoid prison.

In this and the final two chapters, we come back to the original
problem-solving framework of Chapter 1. Our goal is to show you the
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analytical roots of the framework to help you understand why it works in
addition to how it works. To do this, we begin with principal-agent models.

Principal-Agent Relationships

When we study the relationship between a firm and its employees, we use
what economists call principal-agent models.

A principal wants an agent to act on her bebalf. But agents often have
different goals and preferences than do principals.

In the ASI story, for example, the firm or the CEO is the principal, and the
art expert is the agent. We adopt the linguistic convention that the principal is
female and the agent male.

Like the art expert, the agent often has better information than the prin-
cipal. The problem the principal faces is that the agent has different incentives
than does the principal, which we call an incentive conflict. In our example,
ASP's CEO wanted her art experts to negotiate profitable commission rates,
whereas the art experts wanted to increase personal income, including kick-
backs from customers. In general, incentive conflicts exist between every
principal and every agent throughout the management hierarchy—between
sharcholders and managers, between managers and subordinates, and between
a firm and its various divisions.

Incentive conflict generates problems that should sound familiar:

The principal has to decide which agent to hire (a problem of adverse
selection). Once the agent is hired, the principal has to figure out how to
motivate the agent (moral hazard).

We know (from Chapters 19 and 20) that adverse selection and moral
hazard problems are costly to control. In fact, the costs associated with moral
hazard and adverse selection are called agency costs because we analyze them
using principal-agent models. A well-run firm will find ways to reduce agency
costs; poorly run firms often blindly incur agency costs or unwittingly make
decisions that increase them.

We also know that we can reduce the costs of adverse selection or moral
hazard by gathering information about the agent:

A principal can reduce agency costs if she gathers information about the
agent’s type (adverse selection) or about the agent’s actions (moral hazard).

For adverse selection, information gathering means checking the back-
ground of agents before they're hired; and for moral hazard, information
gathering means monitoring agents’ actions affer they’re hired. This difference
has led some to characterize adverse selection as a pre-contractual problem
caused by hidden information and moral hazard as a post-contractual prob-
lem caused by hidden actions.

AtASI, for example, had the CEO known when agents were reducing rates
in exchange for gifts, she might have devised a simple incentive-compensation
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scheme (a reward or a punishment) to stop it. But even without this infor-
mation, she should have anticipated the art experts’ opportunistic behavior,
especially since she was paying them flat salaries—compensation unrelated
to performance. Because ASI did not reward art experts for setting profitable
rates, the art owners found it casy to bribe them to set unprofitable ones.

When the CEO decided to take away rate-setting discretion from the art
experts, she compounded her initial mistake. This solution was costly because
the CEO lacked information about what rates owners were willing to pay.
Instead, she tried her “17% solution,” the rate set collusively with her rival.

A better solution would have been to leave the rate-setting authority with
the art experts but change to an incentive-compensation scheme—for exam-
ple, to one that paid art experts a percentage of the revenue they brought to
the firm. This kind of compensation scheme better aligns the agents’ incentives
with the firm’s goals. If the agents set profitable rates, they'll increase both
the firm’s profit and their own compensation. If you think of the art experts
as salespeople, this incentive-compensation scheme seems like an obvious
solution—most salespeople are compensated with sales commissions.

“This solution does have one drawback: like all incentive-compensation
schemes, it exposes the agents to risk. In this case, should the economy decline,
the firm would sell fewer art pieces, and the art experts’ compensation would
fall through no fault of their own.

If you are the principal, imposing risk on the agent may not seem like your
problem, but we know (from Chapter 9) that people must be compensated for
bearing risk. This raises the principal’s cost of using an incentive-compensa-
tion scheme.

Incentive compensation imposes risk on the agent for which he must be
compensated.

‘The risk of incentive compensation reminds us that most solutions to the
problems of adverse selection and moral hazard involve trade-offs. We adopt
incentive compensation only if its benefits (the agent works harder) exceed its
costs (we have to compensate the agent for bearing risk). We measure these costs
and benefits relative to the status quo or relative to other potential solutions.

Controlling Incentive Conflict

We don’t have any hard and fast rules for the best way to control incentive
conflicts between principals and agents, but we can identify the trade-offs
associated with various solutions. Once you understand the basic trade-offs,
it is casier to identify the costs and benefits of various solutions. In a well-
run organization, decision-makers have (1) the information necessary to
make good decisions and (2) the incentive to do so. To ensure that decision-
makers have enough information to make good decisions, there are two
obvious solutions:

Either move information to those who are making decisions or move de-
cision-making authority to those who have information.
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Typically, information enters a firm from the bottom so that subordinates
(who are further down in the management hierarchy) are better informed than
their bosses. In the case of ASI, the art experts, but not the CEO, knew how
much clients were willing to pay. When the CEO centralized decision-mak-
ing authority to set rates, her company lost the ability to price discriminate
between high- and low-value customers.

When you centralize decision-making authority, you should also figure
out how to transfer information to the decision-maker.

This is not as easy as it sounds. Information comes from self-interested
parties who may have an incentive to manipulate the decision-maker. For
example, sales agents often tell their marketing bosses that they have to reduce
price in order to make a sale. They have an incentive to lie if they are paid
predominantly based on the number of sales or, in the case of ASI, kickbacks.

“The other solution, leaving pricing discretion with the art expert, decer-
tralizes decision-making authority.

When you decentralize decision-making authority, you should also
strengthen incentive-compensation schemes.

The logic is clear. Once you give an agent authority to make decisions,
you want to make sure that he is motivated to make choices in the firm’s best
interest. At ASI, the weak incentives were obvious—the art experts were given
no financial incentive to set profitable rates. The CEO should have adopted
an incentive-compensation scheme to encourage more profitable rate setting.

Recall from Chapter 1 that incentives have two parts: before you can
reward good behavior, you have to be able to measure it. You can measure
performance informally, with some kind of subjective performance evalua-
tion, or formally, using sales or profitability as performance metrics. Once
you have an adequate performance measure, you create incentives by link-
ing compensation to the performance metrics. Here, we speak very generally
about compensation: compensation can be pay, increased likelihood of pro-
motion, bonuses, or anything else that employees value. The link between
performance and compensation creates the incentive for agents to act in the
firm’s best interest.

Designing good incentive-compensation schemes is challenging. Take a
simple example of a fruit farmer trying to decide how to pay pickers. The
obvious solution is to pay workers a piece rate for each piece picked. A com-
plicating factor is that the rate has to be increased when pickings are slim to
ensure that the workers earn the minimum wage required by law. Under this
system, however, workers sometimes monitor each other to discourage fast
picking, resulting in the piece rate being raised. This defeats the purpose of the
incentive-compensation scheme. One solution to this problem is to gauge the
difficulty of picking by having managers test-pick a field and then set the piece
rate based on this test-pick.'

The lesson of this story is to realize that workers have an incentive to
“game”-compensation schemes. Like a teacher rewarded for student test per-
formance will often “teach to the test” rather than foster deeper understanding
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Auctions

O\ver 700,000 tons of fish move annually through Tokyo's Tsukiji market,
the world’s largest, busiest fish market. Tourists line up before 3 A.M. to gain
a glimpse at the market’s centerpiece, the daily sale of dozens of large tuna,
each weighing hundreds of pounds. The tuna do not carry price tags. Instead,
wholesalers, restaurant owners, and fish stores bid against each other. A fren-
zied cloud of hand signals can lead the price on a desirable fish to skyrocket in
seconds. The first auction of 2017 saw one prized bluefin tuna (about 10,000
pieces of sushi) sell for over $600,000.

Half a world away, just outside of Amsterdam, sits the 128 acre building
that houses the Aalsmeer Flower Auction, the second largest building by foot-
print in the world. Each day, a majority of the world’s wholesale flowers are
sold here. Rather than bidders competing to increasing the price, however, a
large display shows a decreasing price on each lot of flowers. The first bidder
to accept the current price by pressing a button provided to each bidder ends
the auction. Press now and win, or wait a second for a better price, but risk
someone else jumping in.

Auctions are also used by CarBargains. However, instead of many buyers
competing to buy a single good, the service organizes a competition among
sellers—local car dealers—to sell to a single consumer. For one student, Car-
Bargains persuaded six dealers to participate in an auction, and the bids ranged
from $1,500 over factory invoice to $100 over invoice. Unfortunately, the
dealer with the exact car (options, color, etc.) that the student wanted came in
with the worst bid. But when the student showed the dealer the $100-over-in-
voice bid from another dealer, he matched the offer and took care of the deal
himself. This cut out the salesman, which meant that the dealer didn’t have to
pay a sales commission. It also saved the student the time and hassle of ne-
gotiating with a salesman. She concluded that the service was well worth the
services cost.
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of the material, employees will often discover ways to maximize their pay or
make themselves better off that don’t improve or even hurt profitability.

To combat gaming, first try to anticipate the more obvious games and
adjust the compensation scheme to prevent them. Second, monitor outcomes
to ensure that you are getting the behaviors you really want. Monitoring gives
the principal a beter performance evaluation metric, which allows her to bet-
ter align the incentives of the agent with the goals of the principal.

In the case of ASL it looks like decentralization, but with stronger incen-
tives, would have been the better solution. In general, the answer to whether
centralization or decentralization is better depends on the relative cost of the
two alternatives. If you want to centralize decision making, how costly will it
be to transfer information from agents to principals? If you want to decen-
tralize, how costly will it be to institute incentives that adequately compensate
agents for bearing risk?

Eﬂ Marketing versus Sales

The conflict between the art experts and their employer is fairly typical of the
general incentive conflict that arises in organizations with separate sales and
marketing divisions. The two divisions rarely get along, and this is often due
to the different incentives that they are provided. Marketing managers gener-
ally receive profitability bonuses as compensation, whereas salespeople receive
commissions based on revenue. They disagree about what price to charge be-
cause the marketing principal wants to maximize profit—that is, by making
sales where MR > MC. In contrast, the sales agent wants to maximize reve-
nue by making sales where MR > 0. This means that the salesperson prefers
more sales or, equivalently, lower prices.

If the marketing managers know when salespeople are making unprofit-
able sales, they can easily put a stop to it. Without that information, however,
controlling the incentive conflict becomes costly.

To see why, put yourself in the place of a marketing manager who is over-
seeing a salesperson who tells you that he has to reduce price to make a par-
ticularly tough sale even though it will leave the firm with very little profit.
Because you don’t know how much each customer is willing to pay, you can’t
tell whether the salesperson wants to reduce price to make a particularly tough
sale, which would be reasonable from the firm’s perspective, or whether he has
decided that the extra effort to sell at the higher price is not worth the small
increase in commission, despite the big increase in profit for the firm.

Since it seems easy to design an incentive-compensation scheme that
rewards the salesperson for increasing profitability rather than revenue, we
have to wonder why this kind of incentive compensation is not more widely
used. Most salespeople will tell you they prefer performance evaluations based
on revenue because revenue is what they directly control. They may also per-
ceive a change from a sales commission to profit commission as a sneaky way
for the company to cut labor costs. Remember that profit is always lower than
revenue.
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You should be able to persuade the sales agent to accept the change to
a profit commission if you design the profit-based compensation scheme to
be “revenue-neutral” to the salesperson. For example, a 20% commission on
profit is equivalent to a 10% commission on revenue if the contribution mar-
gin is 50%. Agents are guaranteed to earn the same under each compensation
scheme, even if their behavior does not change. But because they can carn
more money if they change behavior (by pricing less aggressively), their com-
pensation should increase under a commission based on profit.

Companies often try to control incentive conflicts simply by asking sales
agents to change their behavior—but actions (and paychecks) can speak much
louder than words. Sales agents will change behavior when they have incen-
tives to do so.

Another common solution is to require that sales agents obtain permission
to reduce price below some specific threshold. The sales agent could do this by
transferring enough information to the marketing principal to convince her
that the price reduction is profitable.

sing

We can understand the growth of franchising in the United States over the
past S0 years as a solution to a particular principal-agent incentive conflict.
The principal is the parent company that owns a popular brand, like McDon-
ald’s. As the company grows, it has a choice—it can open up company-owned
stores, or it can let independent franchisees open and run stores. The fran-
chisees then pay the company a fee for the right to use the parent company’s
brand.

Suppose you are advising the owner of a fast-food restaurant chain. This
chain’s owner is trying to decide whether to sell one of its company-owned
restaurants, currently run by a salaried manager, to a franchisee. If the chain
sells the store, the franchisee will manage it and pay the owner a fixed fran-
chise fee for permission to use the brand. Should the owner sell the store?

Of course, the answer is, “It depends.” In this case, it depends on whether
the franchise organizational form is more profitable than the company-owned
organizational form. With the company-owned structure, managers don’t
work as hard as they would if they owned the restaurant (moral hazard), and
the salaried management job may have attracted a lazy manager (adverse
selection). The company must spend resources on monitoring managers’
productivity.

These agency costs disappear once a franchisee owns the restaurant
because the agent and the principal become one and the same. The franchisee
works harder than a salaried manager because he gets to keep all profit
after paying off his costs—including the franchise fee—and industrious
franchisees will outbid lazy ones for the right to run a franchised restaurant.
Running a franchised store can be thought of as a strong form of incentive
compensation—you turn a manager into an owner (franchisee) when you give
him the residual profit from running the store.
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However, the franchisee faces more risk than does a salaried manager and,
as a consequence, will demand higher compensation in the form of a lower
franchise fee. If the franchisee demands too much for bearing risk, then the
restaurant could be more valuable as a company-owned store than it is as a
franchise.2

Jointly, the parties can split a larger profit pic if they can figure out how
to balance these concerns. At one extreme, the company-owned store with a
salaried manager leads to shirking on the part of the agent—a@type of moral
hazard. As mentioned carlier it also leads to adverse selection because salaried
jobs are more likely to attract lazy managers. The company may also incur
costs to monitor the managers” actions.

At the other extreme, the franchise organizational form is analogous to
an incentive-compensation scheme because the franchisee keeps every dollar
he carns after paying off his costs. But if factors other than effort affect profit,
this kind of incentive compensation also imposes extra risk on the agent for
which he must be compensated.

Sharing contracts fall between these two extremes. Instead of a fixed fran-
chise fee, the franchisor might demand a percentage of the revenue or profit
of the restaurant. This arrangement reduces franchisee risk by reducing the
amount the franchisce pays to the franchisor when the store does poorly.
However, sharing contracts also increase agency costs (moral hazard, adverse
selection, and monitoring costs).

A Framework for Diagnosing and Solving Problems

Understanding the trade-offs between information and incentives is useful, but
it still doesn’t tell you how to identify and fix specific problems within an
organization. For that, you need to be able to find the source of the incentive
conflict and come up with specific alternatives to reduce the associated agency
costs. Then choose the alternative that gives you the highest profit.

To analyze principal-agent problems, we return to the problem-solving
framework introduced in Chapter 1. First, reduce the problem to a bad deci-
sion, and then ask three questions:

1. Who is making the (bad) decision?

2. Does the decision-maker have enough information to make a good
decision?

Does the decision-maker have the incentive to do so?

In principal-agent relationships, the source of the problem is almost
always either moral hazard or adverse selection. The first question identifies
the source of this problem. The second examines the employee’s information
and the nature of the information asymmetry. The third identifies how the
decision-maker is evaluated and compensated. Remember that incentives have
two parts: the performance evaluation measures whether the individual is
doing a good job; the compensation rewards good performance.
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Let's answer the three questions for the ASI example at the beginning of
this chapter:

Who is making the bad decision? The art experts. They are negotiating

rates that are too low.

2. Does the decision-maker have enough information to make a good deci-
sion? Yes—in fact, they are the only ones with enough information to set
profitable rates.

3. Does the decision-maker have the incentive to do so? No. The art experts

received a flat salary, making it relatively easy for art owners to bribe

them with gifts.

In general, answers to the three questions will suggest alternatives for
reducing agency costs in three general ways: by (1) changing decision rights,
(2) transferring information, or (3) changing incentives.

In this case, we have two obvious solutions: leave rate-setting authority
with the art experts, but adopt stronger incentive compensation; or transfer
rate-setting authority to a marketing executive, and then transfer crucial infor-
mation to her. The first is a decentralization solution, and the second is a cen-
tralization solution.

To see how well you understand how to use the framework, imagine that
you are called in as a consultant to a large retail chain of “general stores™ that
target low-income customers in smaller cities. As the company has grown, the
CEO and the stock analysts who follow the company have noticed that newly
opened stores are not meeting sales projections. The CEO wants you to find
out what's causing the problem and fix it.

In the course of your investigation, you learn that the company uses
“development” agents to find new store locations and negotiate leases with
property owners. The company rewards these agents with generous stock
options, provided they open S0 new stores in a single year. Although agents
are supposed to open new stores only if the sales potential is at least $1 mil-
lion per year, this is obviously not happening. Newly opened stores earn just
half that amount.

- Before continuing, try to identify the problem.

Begin your analysis by asking the three questions.

1. Who is making the bad decision? The development agents. They are
opening unprofitable stores.

2. Does the decision-maker have enough information to make a good
decision? Yes. Development agents probably have access to information
about whether the new stores would be profitable. This appears to be a
moral hazard problem.

3. Does the decision-maker have the incentive to do s0? No. The agents
received stock options for opening S0 stores each year, regardless of the
new stores” profitability.





image41.png
CHAPTER 21 « Getting Employees to Work in the Firm's Best Interests 277

The problem is not with information but rather with the incentives of the
agent, who is rewarded for opening stores regardless of profitability. Before
you continue, suggest at least two solutions to the problem and choose the
best one.

Before continuing, try to fix the problem.

You have at least two obvious solutions:

1. (Decentralization) The company could change the incentives of the devel-
opment agents by rewarding them for opening only profitable stores.

2. (Centralization) Alternatively, the company could take the decision to
open stores away from agents and then gather its own information about
the potential profitability of new store sites.

The decentralization solution would leave decision-making authority with
the agents, who have specialized knowledge about the profitability of loca-
tions for new stores. But the agents would have to wait for a year of store
operation before receiving compensation (at which point, they know whether
the store made $1 million in sales). However, this solution exposes the agents
to risk beyond their control—their compensation would depend on the behav-
ior of the store manager, as well as on the state of the cconomy. The agent
would have to be compensated for bearing this risk in the form of higher com-
pensation, which is the usual trade-off between incentive compensation and
risk.

In this case, the general store chain chose the centralization option. It
developed a forecasting model to predict the profitability of new stores based
on local demographic information and the locations of rival stores. Agents
were allowed to open new store locations only if the model predicted sales
exceeding $1 million.

If the model is good at predicting which stores are likely to be profit-
able, this solution will work well. But if the model cannot identify profitable
locations, it will be a poor substitute for the agents” specialized knowledge
or intuition about which new store locations are likely to be profitable. It
will make both Type I errors (open unprofitable stores) and Type Il errors
(fail to open profitable stores). As you should recall from our discussion of
minimizing expected error costs in Chapter 17, if the error costs are asym-
metric (it is more costly to open an unprofitable store), “shade” your predic-
tion threshold to avoid the more costly error (raise the predicted thresholds
for opening stores). In this case, the model predicted well, and the problem
disappeared.
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SUMMARY & HOMEWORK PROBLEMS

Summary of Main Points

Principals want agents to work in the prin-
cipals’ best interests, but agents typically
have different goals from those of princi-
pals. This is called incentive conflict.
Tncentive conflict and asymmetric infor-
mation lead to moral hazard and adverse
selection.

The costs of controlling incentive conflict

(agency costs) go down if the principal can

gather information about the agent’s pro-

ductivity (adverse selection) and about his
actions (moral hazard).

Three alternatives for controlling principal—

agent conflicts are

1. reassigning decision rights,

2. transferring information, and

3. changing incentives.

In a well-run organization, decision-makers

have (1) the information necessary to make

good decisions and (2) the incentive to do so.

1. If you decentralize decision-making
authority, you should strengthen incen-
tive-compensation schemes.

2. If you centralize decision-making
authority, you should make sure to
transfer needed information to the
decision-makers.

Agents may try to “game” incentives, max-

imizing their own profit at the expense of

the principal.

Three approaches to controlling incentive

conflicts are

1. a fixed payment to the agent (akin to
company-owned stores with salaried
managers, giving rise to agency costs,
and requiring monitoring costs to over-
come them),

2. incentive pay (akin to franchising, re-
quiring no monitoring but requiring
agents to be compensated for bearing
risk), or

[

3. sharing contracts, which blend the
above two approaches (requiring some
monitoring, some agency costs, and
some risk compensation).

To analyze principal-agent conflicts, focus

on three questions:

1. Who is making the (bad) decision?

2. Does the decision-maker have enough
information to make good decisions?

3. Does the decision-maker have the in-
centive to make good decisions?

Multiple-Choice Questions

1.

Your notebook computer’s hard drive re-

cently crashed, and you decide to take it to

a local repair technician to have it fixed. In

this relationship,

a. you are the agent.

b. the technician is the principal.

c. the technician is the agent.

d. no principal-agent relationship exists.

A good incentive-compensation scheme

a. maximizes the agent’s utility.

b. anticipates how an agent will game the
scheme.

c. does not subject a risk-averse agent to
risk.

d. accompanies centralized decision-
making authority.

Principal-agent relationships

a. reduce monitoring costs.

b. occur because managers have good
information about employees.

c. are not related to asymmetric
information.

d. are subject to moral hazard problems.

All of the costs associated with a principal

interacting with an agent are called

a.  opportunity costs.

b. agency costs.

€. monitoring costs.

d. sunk costs.
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Principal-agent problems
a. occur when firm managers have more
incentive to maximize profit than

shareholders do.

b. would be reduced if firm owners had
better information about the actions of
the firm’s managers.

c. are made worse when executives own
stock in their companies.

d. are increased as more information is
shared between the parties.

In order to create an effective incentive-

compensation scheme, you must have

a. adequate performance measures.

b. unlimited funds.

c. aflat management structure.

d. none of the above.

Decentralization of decision-making au-

thority is consistent with which of the

following?

a. A trend of stronger, more active
CEOs.

b.  Shrinking costs of computing band-
width, which allows information to
be inexpensively aggregated from geo-
graphically diverse business units.

c. Development of computing resources
at the corporate, division, and em-
ployee level.

d. Reduction in the use of incentive
compensation.

A firm faces two kinds of employees, those

able to sell 10 units/year, and those able

to sell 5 units/year. High-productivity em-

ployees are willing to work for $100K/year,

while low-productivity employees are will-
ing to work for only $50K/year. To screen
out the low-productivity employees, the
firm should

a. offer a salary of $100K.

b. offer a salary of $75K plus $5K/unit
commission.

c.  offer a sales commission of $10K/unit.

d. offer a sales commission of $20K/unit
on sales above 5 units.

10.

You own a retail establishment run by a
store manager who receives a flat salary of
$80,000. If you set up another store as a
franchise with incentive compensation to
the franchisee, what would be a reasonable
total compensation range that the franchi-
see could earn?
a. $80,000
b.  $40,000-$80,000
¢ $60,000-$100,000
d. $80,000-$100,000
In the magazine Budget Travel, a hotel
‘maid admits, “I cut corners everywhere I
could. Instead of vacuuming, I found that
just picking up the larger crumbs from the
carpet would do. Rather than scrub the
tub with hot water, sometimes it was just
a spray-and-wipe kind of day. .. . After
several weeks on the job, I discovered that
the staff leader who inspected the rooms
couldn’t tell the difference between a clean
sink and one that was simply dry, so I
would often just run a rag over the wet
spots. . .. L apologize to you now if you
ever stayed in one of my rooms.” Which of
the following organizational forms is more
likely to have caused this kind of shirking?
a. Franchising: where the hotel managers
are the owners of the hotel (franchisee)
and pay a fixed franchise fee
b. Company-owned hotels
c. Franchising with a sharing contract,
where the hotel managers are the
owners of the hotel (franchisee), pay a
small fixed fee but share revenue with
the franchisor
d. None of the above

Individual Problems

211 Re

I Estate Agents

‘When real estate agents sell their own, rather
than clients’, houses, they leave the houses on
the market for a longer time (10 days longer on
average) and wind up with better prices (2%
higher on average). Why?
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212 Airline Departures.

Planes frequently push back from the gate on
time, but then wait 2 feet away from the gate
until it is time to queue up for take-off. This
increases fuel consumption and increases the
time that passengers must sit in a cramped
plane awaiting take-off. Why does this occur?
What can be done to fix it?

21:3 Incentive Conflicts

Which of the following are characteristic of

principal-agent conflicts that often exist in a

firm?

a. Managers do not always operate in the
best interest of owners because owners are
generally more risk averse than managers.

b. Managers generally have a shorter time
horizon than owners; thus, managers do
not fully take into account the future long-
run profitability of the firm.

. Managers do not always operate in the best
interest of owners because managers care
about the noncash benefits of their jobs.

d.  Firms can usually find solutions that
reduce agency costs without increasing
monitoring or incentive costs.

21-4 Public School Principals

Each year, public schools are rewarded with
bigger budgets for achieving a rating of “excel-
lent” or “recommended” and are punished for
rating “needs improvement.” These ratings are
based on meeting thresholds on a broad set of
measures such as attendance rates, graduation
rates, standardized test scores, SAT scores, and
50 on. Discuss the incentives for school princi-
pals (who are the agents, in this case) under this
scheme and how you might improve them.

215 Venture Capital

Venture capital (VC) firms are pools of private
capital that typically invest in small, fast-growing
companies, which usually can’t raise funds
through other means. In exchange for this financ-
ing, the VCs receive a share of the company’s

equity, and the founders of the firm typically stay

on and continue to manage the company.

a. Describe the nature of the incentive conflict
between VCs and the managers, identifying
the principal and the agent.

b. VC investments have two typical com-
ponents: (1) managers maintain some
ownership in the company and often carn
additional equity if the company performs
well; (2) VCs demand seats on the compa-
ny’s board. Discuss how these two compo-
nents help address the incentive conflict.

21-6 Meeting Milestones

A convenience store manager carns a base sal-
ary plus small bonuses for each of 10 different
possible monthly milestones he meets. Typical
managers can meet half of these milestones. Do
they miss the others by a little or a lot?

Group Problems
G211 Incentive Conflict

Describe an incentive conflict in your company.
‘What is the source of the conflict, and how is it
being controlled? Could you control it in a less
costly way? Compute the profit consequences
of the change.

G21-2 Incentive Pay

Describe a job compensated with incentive pay
in your company. What performance evaluation
metric is used, and how is it tied to compensa-
tion? Does this compensation scheme align the
incentives of the employee with the goals of the
company? Estimate the profit consequences of
the scheme relative to the next best alternative.

G213 Centralization versus Decentralization

Describe a decision that is centralized (or
decentralized) in your company. How could
you decentralize (or centralize) the decision?
What would happen if it were decentralized (or
centralized)? Compute the profit consequences
of the change.
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END NOTES

1. For more on the incentive compensation compensated for bearing this risk. Note
challenges and solutions in fruit farming, see also that the franchisor needs to be aware
Tim Harford, “The Fruits of Their Labors,” of the incentive conflict regarding quality.
Slate, August 23, 2008, http:/Awwwslate. Franchisees have an incentive to free ride
com/id/2197735/. on the brand name of the franchisor by

2. The variability of franchisee profit rep- reducing quality.

resents risk, and the franchisee must be
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In previous chapters, we examined various types of competition, like price
competition and bargaining. In this chapter, we examine another type of com-
petition, auctions. Not only do auctions identify the high-value bidder but they
also set a price for the item, thereby avoiding costly bargaining. But, as the
CarBargains example indicates, auctions are often used in conjunction with
bargaining. In this case, the auction identified a potential negotiating partner,
and the student used the outside alternative of rival bids to negotiate a deal.

Oral Auctions

A variety of auction formats are available, and we start with the most familiar.

In an oral auction or English auction, bidders submit increasing bids until
only one bidder remains. The item is awarded to this last remaining bidder.

Since every bidder is willing to bid up to his value, but no higher, the
high-value bidder wins the item as soon as the second-highest-value bidder
drops out.

For example, if five bidders have values of $8, $5, $3, $2, and §1, the bid-
der with the $8 value will win at a price close to $5, right after the bidder with
the next-highest value drops out of the bidding. In auctions, it is the losing
bidders who determine the price; the stronger they are, the higher the price.

Consider a retail store with a single, unique item remaining in stock but
with two interested customers. To illustrate the benefits of using an auction,
we compare it to a fixed price. Say the store assumes that each customer val-
ues the product at cither a high value ($70) or low value ($50), with cach
value equally likely. The four possibilities are listed in Table 18.1. In setting
a fixed price, the store faces the familiar trade-off: price high and sell only
if a high-value consumer shows up (a 75% chance), or price low and sell to
everyone. A high price generates more expected revenue ($52.50 = $70 x 0.75)
than a low price ($50 = $50 x 1.00).

TABLE 18.1
Oral Auction with Two Bidders

Bidder 1(S) Bidder 2 ($) Probability Winning Bid (S)
50 50 025 50

50 70 0.25 50
70 50 0.25 50
70 70 0.25 70

Suppose instead that the store uses an oral auction among these two
customers. The winning bid, listed in the last column of Table 18.1, is equal
to the second-highest value. If the auctioneer is lucky, he’ll get two high-
value bidders, and the winning bid will be $70. However, this outcome
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occurs only 25% of the time. The other 75% of the time, the second-highest
value is just $50. The expected revenue of the auction is the weighted aver-
age of these two outcomes, where the weights are the probabilities of each:
$70 % 0.25 + $50 X 0.75 = $55. Compared to a fixed price of $70, the
auction in this case gives the seller higher expected revenue.

Now suppose that three bidders show up at an auction. As before, they
could be either high-value ($70) or low-value ($50) bidders. What is the
expected revenue from the auction?

The possible outcomes of the auction are listed in Table 18.2. Again, if
the auctioneer is lucky, two or more high-value bidders will show up, so the
winning bid is $70. But this happens only 50% of the time. The other 50% of
the time, we expect at most one high-value bidder, so the winning bid is $50.
Expected revenue is $70 X 0.50 + $50 X 0.50 = $60.

TABLE 18.2
Oral Auction with Three Bidders

Bidder 1($)  Bidder 2 (S)  Bidder 3 (S) Probability ‘Winning Bid ($)
50 50 50 0.125 50

50 50 70 0.125 50
50 70 50 0.125 50
70 50 50 0.125 50

50 70 70 0.125 70

70 50 70 0.125 70
70 70 50 0.125 70
70 70 70 0.125 70

Comparing Tables 18.1 and 18.2, we sce that more bidders raise the
expected price because you are more likely to get more strong (high-value)
bidders.

Stronger losing bidders lead to higher winning bids.

For example, cBay auctions that remain open for ten days return 42%
higher prices than three-day auctions, presumably because the ten-day auc-
tions attract a larger number of bidders.!

lm Second-Price Auctions

A Vickrey auction or second-price auction is a type of saled-bid auction in which
bidders submit their bids without knowing the bids of other participants. The
item is awarded to the highest bidder, but the winner pays the second-highest bid.
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When Google revamped its online advertising platform in 2002, it replaced
the traditional fixed price with an auction. To show an ad to a Web visitor,
an advertiser had to be the highest bidder. However, instead of charging this
advertiser how much they bid, they charged them the bid of the next-highest
(losing) bidder. Why would an auctioneer use an auction that seems to leave
money on the table? The answer is that a second-price auction induces bidders
to bid more aggressively because their bid determines only whether they win,
not the price they pay.

The optimal strategy in a second-price auction is to bid exactly your value.
This i because a second-price auction is actually strategically equivalent to the
English auction described earlier. In an English auction, everyone is willing to
bid up to his or her value, and the highest-valued bidder wins at a price equal
to (o just above) the second-highest value. That's precisely the outcome that
a second-price auction achieves. A second-price auction allows the auctioneer
to simulate what would have happened in an English auction, but without the
need to have bidders show up at the same place and time.

William Vickrey shared the 1996 Nobel Prize in Economics for inventing
the Vickrey auction and establishing its equivalence to oral auctions. Recently,
however, economists have discovered that second-price auctions were used
to sell rare stamps as early as 1893.2 To accommodate bidders who didn’t
want to travel to participate in a live auction, stamp dealers held second-price
auctions through the mail. So, Vickrey auctions predated Vickrey by nearly a
century!

Vickrey auctions are also useful for auctioning off multiple units of the
same item—say, 10 laptop computers. As in the second-price auction, the high-
est losing bid determines the price. In this case, the highest losing bid is the
11th highest. As in the second-price auction, it is optimal to bid your value.

irst-Price Auctions

In a scaled-bid first-price auction, the highest bidder wins the item at a price
equal to the highest bid.

In contrast to a second-price auction, in a sealed-bid first-price auction,
you have to pay the amount you bid. Consequently, each bidder faces a trade-
off: he can bid higher and raise the probability of winning, but doing so low-
ers his surplus (or profit) if he does win. Since bidding exactly your value
guarantees zero profit whether you win or lose, cach bidder shades his bid;
that is, he balances these two effects by bidding below his value. In these auc-
tions, experience is the best teacher. In general, you should bid more—shade
your value less—if the competition is stronger.

BEX:ic Rigeing

Collusion among bidders is one of the biggest challenges for an auctioncer. To
illustrate the effects of collusion or bid rigging, let's return to our simple oral
auction in which bidders have values of $8, $5, $3, $2, and $1. Imagine that the
two high-value bidders form a bidding ring or cartel. What is the winning bid?
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A cartel earns money by eliminating competition among its members.
Here, the two highest-value bidders (those willing to pay $8 and $5) decide
not to bid against cach other. To win the auction, they have to outbid the high-
est noncartel member, whose value is $3. Collusion reduces the auctioneer’s
revenue by 40%, from $5 (what the price would have been without the cartel)
to $3 (the price with the cartel). The cartel members typically split this $2
profit between them.

This kind of agreement between bidders in an auction is a criminal vio-
lation of the antitrust laws of the United States and of most other developed
countries. In addition, most countries offer amnesty to the first conspirator
willing to testify against fellow conspirators. These amnesty schemes create a
prisoners’ dilemma among the conspirators. This “race to the courthouse™ has
led to the discovery and prosecution of a number of different cartels.

In one type of cartel, antique dealers refrained from bidding against one
another at an estate sale. They met after the auction to “reauction” the goods
they won at the estate sale. The difference between what the good sold for in
the first auction and what it sold for in the second or “knockout™ auction is the
profit that the cartel members split among themselves. A more common type
of cartel is the bid-rotation scheme where bidders refrain from bidding against
one another in exchange for similar consideration when it their “turn” to win.

The weakness of a bid-rotation scheme is that each cartel member must
wait for his turn to win. And, cartel members can casily cheat by bidding
slightly above the agreed-on bid. Grouping many contracts or items together
into a single big auction raises the gains from cheating on the cartel. This leads
to our first observation about bid rigging:

Collusion is more likely in small, frequent auctions than in big, infrequent
ones.

In a sealed-bid auction, collusion requires the cooperation of all the cartel
members; that is, the cartel members must figure a way out of the prisoners’
dilemma. If any of the cartel members raises his bid above the agreed-on price,
he could win the item for himself at a very low price. This temptation often
leads cartel members to cheat on the cartel, which makes cartels more difficult
to organize.

In an oral auction, however, cheating on the cartel offers no benefit. The
cartel members know immediately if one of their own trics to bid higher than
the agreed-on price. In retaliation, the other cartel members begin bidding
competitively, and there is no gain to cheating. This leads to our second obser-
vation about bid rigging:

Collusion is more likely in oral auctions than in sealed-bid auctions.
For bidders to collude, they must devise a way to punish cheaters. But to
punish cheaters, you have to know who they are. If cheaters don’t fear pun-

ishment from other cartel members, then cheating is likely, and the cartel is
unlikely to survive. This leads to our third observation about bid rigging:

Collusion is more likely when winning bidders and winning bids are
identified.
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FIGURE 18.1  Collusion in Frozen Fish Bidding

Collusion can be quite costly for the auctioneer. The graph in Figure 18.1
plots the average winning price of a conspiracy that collapsed when a grand
jury began investigating auctions to supply the U.S. Navy with frozen fish.
The investigators computed the effect of the conspiracy by backcasting (the
opposite of forecasting) from the competitive period into the collusive period
(the darker line in Figure 18.1). This allowed them to determine that prices
would have been 23% lower during the collusive period had bidders behaved
competitively. The judge used this information to help determine how long the
conspirators would go to prison.

Among the reasons for the conspiracy was a set of “domestic content”
rules, which prevented foreign suppliers from bidding on new contracts. With-
out foreign competition, it was quite casy for the few domestic suppliers of fro-
zen seafood to form a cartel. Another reason was the frequent (up to 10 cach
week) auctions, which made the bid-rotation scheme fairly casy to organize.’

Common-Value Auctions

So far, we have considered auctions in which each bidder has her own private
value for whatever is being auctioned. Bidders for an unexplored oil field, on
the other hand, have a common value because the amount of oil in the field
determines the value of the field and it is the same for all bidders. In a common-
value auction, the value is the same for each bidder, but no one knows what it
is for sure. Each bidder has only an estimate of the unknown value.

Imagine that you are bidding on a suitcase of cash. You are more likely to
win the auction if you overestimate the amount of money in the suitcase than
if you underestimate it. But you are also more likely to lose money. Winning





