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A
warranty is a promise by the seller to assume spe-
cific responsibilities in case the quality or the perfor-
mance of the purchased item does not conform to its

specifications or to the buyer’s legitimate contractual expec-
tations (Parisi 2004). Durable goods are often sold in com-
bination with warranties. Laboratory experiments have
shown the value of warranties in decision making under risk
and uncertainty (Shimp and Bearden 1982). A survey by the
U.S. Department of Commerce (1992) reveals that one of
every two consumers interviewed used warranties to judge
product quality when making a purchase decision.

These examples indicate that buyers value product war-
ranties. However, what are the mechanisms by which a war-
ranty provides value to different parties involved in the war-
ranty contract? Four theories on the economic rationale for
warranty provision have been proposed in the literature (for
a review, see Emons 1989). First, warranties provide insur-
ance to customers and work as a risk-sharing mechanism
between customers and firms (Heal 1976, 1977). Second,
warranties are offered as a sorting mechanism across het-
erogeneous consumers and work as a means for second-
degree price discrimination with consumers who self-select
into an appropriate warranty plan (Kubo 1986; Matthews

and Moore 1987). Third, warranties are used to signal prod-
uct quality to consumers under information asymmetry
(Balachander 2001; Courville and Hausman 1979; Gal-Or
1989; Grossman 1981; Lutz 1989; Spence 1977). Fourth,
warranties work as an incentive mechanism for manufactur-
ers to reveal product quality to consumers, improve product
quality, or at least not cheat on product quality. This is
because a commitment to a long warranty would result in
larger warranty costs if the product’s true quality were
lower than the warranted level (Cooper and Ross 1985; Lutz
1989; Priest 1981).

These theories make different assumptions about firm
and consumer behavior and have different predictions on
the economic roles of warranties. However, little empirical
work has systematically examined the validity of these
theories in actual markets. Lutz (1989, p. 252) notes that
“more empirical work will be necessary to determine
whether warranties serve as signals or as incentives for the
production of quality products.… The role of warranties
will have to be addressed on a market by market basis.” The
objective of this article is to assess empirically whether the
economic roles of warranties in the U.S. computer server and
automobile markets are consistent with the different war-
ranty theories. The server market is a business-to-business
market with firms and various institutions as main users,
and the automobile market is a business-to-consumer mar-
ket with individuals and households as main buyers. Thus,
an empirical assessment of warranty theories in these two
markets can help us better understand warranty theories
across different types of markets.

There are two types of warranties: base/basic warranties
and extended warranties. The key difference between them



is that base/basic warranties are bundled with the product
and cannot be purchased separately; thus, their prices are not
observable. Conversely, extended warranties are optional
and can be purchased separately at an additional cost to the
buyer. Base warranties are usually provided by manufactur-
ers, while extended warranties can be provided by manufac-
turers, retailers/dealers, or independent third parties. Auto-
mobile and computer server manufacturers offer both types
of warranties for their products.1 Studies have shown that
manufacturers and retailers/dealers provide extended war-
ranties primarily for risk sharing and sorting purposes (Kel-
ley and Conant 1991), while for manufacturer base war-
ranties, the four economic rationales may apply in
principle. Therefore, in this article, we consider only manu-
facturer base warranties. We want to determine whether
manufacturers use base warranties as insurance, screening,
signaling, or incentive mechanisms. Base warranties are
characterized by several attributes, such as service response
time and warranty duration, but the variation across product
models is primarily in warranty duration. Thus, assessing
the various theories on warranties is equivalent to examin-
ing the relationships between a product’s warranty duration
and its other attributes (e.g., price, reliability).2

A major reason for the scant empirical research on war-
ranties is the lack of appropriate data. To investigate these
theories, we need data on product warranty duration, qual-
ity, price, and other attributes. Thus, we collect data on
manufacturer base/basic warranties of major server and
automobile models sold in the U.S. market, together with
price, product reliability, and key product attributes. We
find that the major roles of warranties in these markets are
to (1) provide customers with insurance against product
failure and (2) work as a sorting mechanism for second-
degree price discrimination among heterogeneous cus-
tomers. They are not used to signal product quality to cus-
tomers or to provide an incentive for firms to reveal product
quality to customers or improve product quality.

The rest of the article proceeds as follows: We first
review the theoretical literature on the economic roles of
warranties and the limited empirical research. Then, we
describe the data and the observed warranty patterns in the
two markets. Next, we assess the various economic theories
of warranties in each market. We conclude with managerial
implications.
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The Economics of Warranties

Rationales for Warranty Provision

There is a large body of literature on the economic ratio-
nales for warranty provision. Four theories have been pro-
posed for their use: insurance, sorting, signaling, and incen-
tive. We summarize these theories in Table 1 and describe
them subsequently. The insurance, signaling, and incentive
motives are based on the premise that warranties lower the
risk associated with a purchase; the sorting notion is driven
by firms’ desire to extract consumer surplus.

Insurance theory. By definition, warranties obligate a
manufacturer or seller to compensate the buyer in the event
of product failure. They are a form of insurance and work as
a risk-sharing mechanism between buyers and the seller
(Heal 1976, 1977). The key assumption underlying the
insurance theory is that buyers are risk averse. In the
absence of risk aversion, insurance does not play a role,
because risk-neutral or risk-loving buyers can simply bear
all the risks. Whatever the other roles of warranties, the
insurance role exists as long as there is a nonzero probabil-
ity of product failure and buyers are risk averse. Therefore,
providing insurance to buyers seems to be the most funda-
mental function of warranties.

A direct implication of the insurance rationale for war-
ranty provision is that the degree of risk aversion and the
duration of warranty should be positively correlated. There-
fore, we expect that (1) the same customers will buy longer
warranties when product failure increases and reliability
decreases, and (2) given a particular product failure rate,
more risk-averse customers will buy longer warranties than
less risk-averse customers.

Sorting theory. The sorting theory of warranties exam-
ines the use of warranties as a screening mechanism in mar-
kets characterized by consumer heterogeneity in quality
evaluation and risk attitude (Kubo 1986; Matthews and
Moore 1987; Padmanabhan and Rao 1993). This stream of
research focuses on mechanism design that can better
screen consumers into different warranty contracts accord-
ing to their “type.” It explores how firms design and price a
line of products distinguished by different quality (fully
observable) and warranty levels to extract the maximum
surplus from each consumer type. In other words, firms
should design a profit-maximizing set of contracts that
specify price, quality, and warranty. Screening in the con-
text of manufacturer base warranties can occur through a
product line that is primarily differentiated on the basis of
warranty coverage and price (i.e., buyers can self-select into
a more expensive product that offers more insurance).
Retailers/dealers screen customers through the sale of
retailer-backed extended warranties (Kelley and Conant
1991); however, an open question remains, Do manufactur-
ers screen customers on the basis of risk aversion through
the design of their product lines? Doing so may be an effec-
tive strategy for manufacturers to capture some of the prof-
its from extended warranty sales.

The key assumption underlying the sorting theory of
warranties is the presence of consumer heterogeneity. Con-

1Selling of extended warranties for durable goods, such as con-
sumer electronics, is typically dominated by retailers/dealers
because they are an important source of profits (Paulson 2007).
However, durable goods manufacturers have stepped up the provi-
sion of extended warranties. In the automobile market and product
markets (e.g., servers and personal computers) in which manufac-
turer direct selling is common, extended warranties are a profitable
enterprise for manufacturers. For example, Ford and Dell each
bring in more than $1 billion a year through the sale of extended
warranties (Warranty Week 2005a). Dell’s extended warranty reve-
nue as a percentage of operating income sales rose from 24% in
2003 to 38% in 2005 (Warranty Week 2005b).

2Researchers typically use warranty duration as the appropriate
metric when testing the signaling role of warranties (e.g., Bould-
ing and Kirmani 1993; Priest 1981; Shimp and Bearden 1982;
Soberman 2003).



An Em
pirical Test of W

arranty Theories / 77

Empirical Verification

Server Market Automobile Market

Theory Studies Key Assumptions Implications
Assumptions 

Met? Supported?
Assumptions

Met? Supported?

Insurance/
risk sharing

Heal 1977 Consumers are
risk averse 

Degree of risk aversion and warranty
duration are positively correlated: 
(1) The same customers buy longer
warranties when product reliability
decreases, and (2) more risk-averse
customers buy longer warranties.

Yes Yes (Table 7) Yes Yes (Table 11)

Sorting/price 
discrimination

Kubo 1986;
Matthews and
Moore 1987

Consumers are
heterogeneous in
quality evaluation/

risk aversion

1. Menu of warranties for similar or 
differentiated products. 

2. Firms of same size buy different 
warranties. 

3. Households of same demographics
buy different warranties.

Yes Yes, all major
manufacturers

offer nonuniform
warranties (Tables

4 and 8)

Yes Yes, some auto-
makers offer menu

of warranties (Tables
5 and 12)

Signaling Spence 1977 Information 
asymmetry

Quality and warranties are positively
correlated.

Unclear No, warranty and
quality are not cor-
related (Table 9)

Unclear No, warranty and
quality are not 

correlated (Table 13)

Incentive Heal 1977; 
Lutz 1989; 
Priest 1981

Risk endogeneity 1. Quality is negatively correlated with
current warranty. 

2. Quality is positively correlated with
past warranties.

Unclear No, quality is not
correlated with 

current or lagged
warranty durations
(Tables 9 and 10)

Unclear No, new car reliabil-
ity is not correlated

with warranty 
duration (Table 13)

TABLE 1
Summary of Warranty Theories and Empirical Implications in the Computer Server and Automobile Markets



sumers differ in their evaluation of a product’s quality, in
their levels of risk aversion, or along other important
dimensions that are private and not observable to the firm.
Because it is often impossible for firms to design a contract
for each individual consumer, they design a contract for
each type of consumers and let consumers self-select into
different contracts. In equilibrium, firms will offer a line of
products distinguished by different quality, warranty, and
price levels. For the sorting theory of warranties to have a
presence in a given market, different combinations of these
three attributes must be observed in the data. The sorting
theory also implies that, in equilibrium, in response to the
menu of warranties the firm provides, customers with the
same observable attributes but different degrees of risk
aversion will exhibit different choice behaviors for warranty
contracts in accordance with their risk profiles.

Signaling theory. The signaling approach examines the
information content of warranties under information asym-
metry (Akerlof 1970; Riley 1979). The key assumption of
signaling theory is information asymmetry in the sense that
sellers have better knowledge about the product quality than
buyers. Thus, buyers may not be accurately informed about
the product performance before purchase because of the
random nature of product quality, and sellers need to signal
product quality through warranties, similar to how they sig-
nal quality through advertising (Nelson 1974).

Several researchers have studied the signaling role of
warranties in different contexts (e.g., Balachander 2001;
Grossman 1981; Lutz 1989).3 In Spence’s (1977) influential
work in this area, consumers try to infer product quality
from product price or warranty. Warranties can be a signal
of product quality and consumers can be well informed in
equilibrium because (1) warranties are costly to the seller
and (2) the costs are systematically related to product relia-
bility. Quality signaling of warranties implies a positive
relationship between product quality and warranty duration
because only high-quality firms can afford long warranties
because of their associated costs of fulfillment. However,
for a low-quality seller, signaling works only if the provi-
sion of a good warranty raises the seller’s cost to a level
higher than that of the high-quality seller. If the low-quality
seller can offer a good warranty and fully absorb the higher
cost of warranty fulfillment by charging a higher price, war-
ranties will not be a successful quality signal (Kirmani and
Rao 2000).

Incentive theory. Incentive theory examines firms’ and
consumers’ incentive problems resulting from the provision
of warranties (Cooper and Ross 1985; Lutz 1989; Lutz and
Padmanabhan 1995; Priest 1981). The key assumption is
risk endogeneity in the sense that buyers’ and sellers’ actions
can affect product performance. The probability that a prod-
uct will break down is a function of its intrinsic quality,
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which depends on firms’ product efforts and consumers’
maintenance efforts. The maintenance effort is costly to
consumers and unobservable to sellers, so warranties cannot
be made conditional on the amount of effort expended.
When choosing warranties, firms must take the moral hazard
into account. That is, they must consider the effect of war-
ranties on consumers’ incentive to take care of the product.

The incentive issue on the firm side involves two
aspects. The first is firms’ incentive to signal product qual-
ity to consumers through warranties in the presence of con-
sumer moral hazard, and the second is firms’ incentive to
invest in product quality and supply high-quality products.
According to Lutz (1989), the seller’s incentive to signal
product quality is strongly affected by the interaction
between consumers’ perceived quality and maintenance
effort. Maintenance effort can be either positively or nega-
tively correlated with perceived product quality. Lutz shows
that in both cases, a negative relationship between per-
ceived quality and warranty is possible.

Warranties may also affect a firm’s incentive to improve
the quality of its product and supply a high-quality product,
at least to the extent of reducing the chances of its falling
below the warranted level (Heal 1977; Priest 1981). This is
because quality improvement reduces a firm’s future war-
ranty compensation and increases its profits. Therefore, we
expect a positive relationship between quality and previous
warranty terms and a positive relationship between war-
ranty terms and new product reliability.

Empirical Research on the Economic Roles of
Warranties

Little empirical work examines all competing theories of
warranty provisions in actual markets, though some
research tests the signaling role of warranties with market
data. The findings are mixed; positive, negative, weak, and
no relationships are all reported in the literature.

Kelley (1988) and Wiener (1985) use Consumer Reports
(CR) data to examine the relationship between warranty
coverage and reliability for consumer durables, appliances,
and automobiles and find a significant, positive association
between warranty coverage and product reliability for the
majority of products examined. Douglas, Glennon, and
Lane (1993) examine the relationship between warranties
and reliability for automobiles and find a significant, nega-
tive correlation. However, higher warranty terms reflect
higher levels of reliability when dealer costs are taken into
account. Gerner and Bryant (1981) investigate warranties of
five products and find that warranty scope tends to converge
to standard basic coverage within and across appliances,
indicating a weak relationship between warranty and relia-
bility. Priest (1981) compares the duration of warranty cov-
erage with expected service life for automobiles and various
appliances and finds no support for signaling theory.
Agrawal, Richardson, and Grimm (1996) use CR data to
examine the relationship between warranty terms and relia-
bility for a sample of household appliances and electronic
products and find that warranty terms are poor predictors of
brand reliability for the sample under study. In the Canadian
used-car market, Soberman (2003) finds indirect evidence
of sellers using the length of base warranties and both

3Grossman (1981) studies the quality signaling of warranties
when the quality or quality characteristics of the product are ex
post verifiable, Lutz (1989) studies quality signaling under con-
sumer and firm moral hazard, and Balachander (2001) studies
quality signaling in markets characterized by new entrants com-
peting with established brands.



prices and a menu of extended warranties to signal and
screen simultaneously. Our study differs from these in that
we examine all four theories on the roles of manufacturer
base warranties in the server and automobile markets.

Wiener (1985), Kelley (1988), and Agrawal, Richardson,
and Grimm (1996) all use CR data, but they reach different
conclusions, even for the same product categories. A key
challenge with empirical work is obtaining the data that will
help understand the various relationships of interest, while
controlling for other factors that could influence the key
factors, such as quality and warranty duration.

In summary, empirical work has not kept pace with
theoretical developments, particularly in the areas of insur-
ance, sorting, and incentive roles. Indeed, little work has
simultaneously assessed the four economic rationales for
warranty provisions and determined which rationales are
consistent with the data. Our objective is to make some
progress in this area.

Data Summary
We use data from the U.S. computer server and automobile
markets to assess the four theories on the economic ratio-
nales of warranty provision. For the computer server mar-
ket, we focus on x86-based servers; for the automobile mar-
ket, we focus on new cars.

x86 Server Data

The U.S. x86 server market includes both large players
(e.g., Hewlett-Packard [HP]/Compaq, Dell, IBM, Sun) and
small players (e.g., Acer, Fujitsu Siemens, Toshiba). In
1999–2004, 6.2 million servers were sold to various institu-
tions with total revenues of $36.5 billion (according to Gart-
ner Research data). During this period, sales of x86 servers
more than tripled, and their revenues nearly doubled. Dell’s
shares increased from 23.4% to 29.7%; HP came in second
place, though its shares dropped from 48.5% to 26.0%.
IBM primarily sold mainframe servers and came in third
place in the x86 server market. Sun entered the market in
the late 1990s but had a relatively low presence.

We collected manufacturer warranty duration data (in
months) for major server models sold in the U.S. market,
together with their wholesale and retail prices and main
product attributes, such as processor number, speed and
type, RAM size and type, hard drive size, number of hard
drives, total slots, and bays. We collected these data by vis-
iting manufacturers’ and resellers’ Web sites and other rele-
vant Web sites, searching copies of PC Magazine and other
related publications, and directly contacting manufacturers
and resellers. Multiple sources enabled us to validate and
cross-check information from the various sources.

We obtained quarterly data on corporate customers’
quality evaluations of servers in the U.S. market for 2002–
2004 from Technology Business Research Inc (TBRI). This
firm conducts a quarterly survey of corporate information
technology buying behavior and customer satisfaction of
x86 servers. The firm screens respondents, and only those
who are personally involved in evaluating or recommending
x86 servers for their organizations are eligible to answer the
questionnaire. Survey questions include firm demographics,
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server purchases and vendor switching, hardware quality
evaluation, overall value of the purchase, ease of doing
business with the vendor, delivery time/product availability,
replacement parts availability, telephone support, on-site
support, and overall satisfaction. The evaluation questions
are administered on a seven-point Likert scale, where 1 is
“totally dissatisfied” and 7 is “totally satisfied or excellent.”
All firms receive high evaluation, indicating high overall
server quality. Dell has the highest mean score of 6.21 (SD =
.07), though it is only slightly higher than HP (M = 6.18,
SD = .09), and IBM’s score is the lowest but still above 6.0
(SD = .07). The TBRI surveys are highly accredited in the
industry; all major server makers subscribe to TBRI
research and publicize the research results when they out-
rank their competitors.4

We obtained data on server manufacturers’ quarterly
advertising expenditures for 1999–2004 from Competitive
Media Report. We obtained quarterly wholesale and retail
prices of major x86 server models in the U.S. market from
Gartner. These data also contain information on major
server attributes, by which we match price data with war-
ranty duration and quality evaluation. Buyer segments
include education, governments, and firms of various sizes,
including small offices (1–9 employees), small firms
(10–99 employees), midsize firms (100–499 employees),
large firms (500–999 employees), and very large firms
(≥1000 employees). We summarize the various variables
and their definitions, operationalization, and data sources in
Table 2.

Automobile Data

Automobiles represent a large market in the United States,
with 7.6 million cars sold in 2007 and 6.8 million cars sold
in 2008. Large automakers include General Motors
(21.93%), Toyota (16.47%), Ford (14.73%), Chrysler
(10.77%), Honda (10.59%), and Nissan (7.06%). Small
automakers include Hyundai, Volkswagen, Kia Motors,
BMW, Mazda, Subaru, Mitsubishi, and Suzuki, among oth-
ers (see www.wardsauto.com). There are two types of
manufacturer base warranties in the automobile market.
One is a basic car warranty, or “bumper-to-bumper” war-
ranty, and the other is a powertrain warranty. A basic car
warranty typically repairs vehicles for a specific time and
mileage (e.g., 3 years/36K miles), whichever occurs first.
All factory-installed parts and some dealer-installed acces-
sories are covered for defects and workmanship. Items such
as tires, wiper blades, and batteries are generally not cov-
ered under the basic warranty, though some of these parts
may have their own warranty. A powertrain warranty offers
protection beyond the basic warranty and is applicable for
major components, such as the engine, transmission, and
drive shafts.

We collected manufacturer basic and powertrain war-
ranty data for 424 car models available in 2009 in the
United States from CR (see www.consumerreports.org).
The models are made by 23 manufacturers from six coun-

4For examples, see www.lenovo.com/news/us//en/2006/09/
tbr06.html.



tries (United States, Japan, Germany, United Kingdom,
Sweden, and Korea). We verified the warranty data by
checking each manufacturer’s Web site. For each model, we
collected data on its type (e.g., sport-utility vehicle, sedan,
wagon), manufacturer, make, low and high manufacturer
suggested retail prices, test car price, interior and exterior
specifications, safety features, crash tests results, perfor-
mance, horsepower, engine size, overall miles per gallon
(MPG), overall quality score, accident avoidance, and pre-
dicted reliability for new vehicles.5 We used the last three
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variables as quality measures. We also obtained household
automobile purchase data from the 2008 consumer expendi-
ture survey (see www.bls.gov), together with household
demographics. We matched these data with automobile
warranty and characteristics. Manufacturer warranty poli-
cies, particularly basic car warranties, tend to be stable over
time. The most recent warranty policy change occurred in
2006 when Ford lengthened its powertrain warranty for
Ford and Mercury models to 5 years/60K miles and for Lin-
coln models to 6 years/70K miles.6

Variables Definition/Operationalization Data Sources

Server Market

Manufacturer server warranty
duration, server wholesale
and retail prices, and 
attributes

Manufacturer and reseller
Web sites, various copies

of PC Magazine, and
directly from manufacturers

and resellers

Corporate customers’ quality
evaluation of servers

Seven-point Likert scale, where 1 = “totally dissatisfied” and 
7 = “totally satisfied or excellent”

TBRI quarterly surveys

Manufacturer quarterly 
advertising expenditures

Competitive Media Report
quarterly data

Quarterly sales and revenues
of server models

Gartner quarterly data

Satisfaction with actual server
reliability

Ten-point Likert scale 1999–2004 PC Magazine
surveys

Automobile Market

Manufacturer basic warranty Typically repairs vehicles for a specific time and mileage and
covers all factory-installed parts and some dealer-installed
accessories for defects and workmanship.

www.consumerreports.org,
manufacturer Web sites

Manufacturer powertrain 
warranty

Offers protection beyond the basic warranty and is applicable
for major components, such as engine, transmission, and
drive shafts.

www.consumerreports.org,
manufacturer Web sites

Overall quality score A 100-point scale, based on CR’s tests, CR’s subscriber sur-
vey data, and government and/or insurance industry crash
tests or rollover tests.

www.consumerreports.org

Accident avoidance A five-point composite score of CR’s test results for braking
performance, emergency handling, acceleration, driving
position, visibility, and seat comfort. Braking and emergency
handling carry the most weight.

www.consumerreports.org

Predicted reliability for new
vehicles

CR’s forecast of how well a model is likely to hold up derived
from CR’s annual Car Reliability Survey. It averages a model’s
used car verdict for the newest three years, provided the
model did not change significantly during that time.

www.consumerreports.org

Car attributes (e.g., type,
make, manufacturer, horse-
power, engine size, MPG)

www.consumerreports.org

Household demographics and
automobile purchase data

Consumer expenditure
surveys (www.bls.gov)

TABLE 2
Variable Definition and Data Sources

5Consumer Reports gives an overall quality score on a 100-
point scale to the model and trim line it tests. The score is based on
CR’s tests, CR’s subscriber survey data, and government and/or
insurance industry crash tests or rollover tests. Accidence avoid-
ance is a five-point composite score of CR’s test results for braking
performance, emergency handling, acceleration, driving position,
visibility, and seat comfort. Braking and emergency handling carry
the most weight. Predicted reliability is CR’s forecast of how well
a model is likely to hold up and is derived from CR’s annual Car
Reliability Survey. It averages a model’s used-car verdict for the
newest three years, provided the model did not change signifi-
cantly during that time.

6Other warranty policy changes exist in the automobile industry.
Most changes occurred around the turn of the century and are not
covered in the data. Mitsubishi lengthened its basic warranty from
3 years/36K miles to 5 years/60K miles and its powertrain war-
ranty from 5 years/60K to 10 years/100K miles in 2004. Hyundai
lengthened its basic warranties from 3/36 to 5/60 and its power-
train warranties from 5/60 to 10/100 at the beginning of 1999.
Chrysler lengthened its powertrain warranties from 3/36 to 7/100
in 2001, and Suzuki had the same change in 2002. Volkswagen
lengthened its basic warranty from 2/24 to 4/50 and shortened its
powertrain warranty from 10/100 to 5/60 in 2002.



Table 3 reports summary statistics of product attributes,
warranty duration, and quality levels across all car models.
The mean test car price is $32,454, the mean MPG is 22.78,
the mean engine size is 3.10 liters, and the mean horse-
power is 236.66. The mean basic warranty is 3.51 years and
42.63K miles, and the mean powertrain warranty is 5.58
years and 73.76K miles. The mean quality score is 69.90
(on a scale of 100), the mean accident avoidance score is
3.63 (on a scale of 5), and the mean predicted reliability for
new vehicles is 3.00 (on a scale of 5).

Warranty Patterns in the Computer
Server and Automobile Markets

In the computer server market, manufacturers primarily
provide base warranties, though they may contract out war-
ranty fulfillment services to third parties. All manufacturers
offer base warranties for all servers, ranging from three
months to three years, with one year and three years the
most commonly offered. Warranties vary across manufac-
turers, across the same manufacturers’ different models, and
across the same server models’ different variants. For a
given model or model variant, however, warranties do not
change over time. Table 4 summarizes base warranty pat-
terns in the x86 server market. For example, HP offers one-
or three-year warranties for each model but varies warranty
durations across models; the more advanced the model, the
longer is the warranty. IBM varies warranty durations pri-
marily across models and offers longer warranties for more
advanced models. For some models, such as the IBM
xSeries 226, however, the warranty varies even within a
model, though the higher-priced model variants still have
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longer warranties. Dell offers shorter warranties for base
models and enhanced models but longer warranties for
advanced models. Sun offers longer warranties for low-
priced and high-priced servers but has shorter warranties for
medium-priced servers. All other manufacturers either offer
uniform warranties for all machines or vary warranty dura-
tions across models. In summary, although server war-
ranties vary across manufacturers and models, in general
the more advanced and the higher priced the model, the
longer is the warranty duration.

Table 5 reports sales-weighted wholesale price, war-
ranty duration, and perceived product reliability of x86
servers for 2002–2004 for HP, IBM, and Dell. Perceived
product reliability across these firms is fairly similar. War-
ranty duration and perceived product reliability do not seem
to be correlated. The raw data seem to support the insurance
and the sorting roles of warranties but not the signaling and
incentive roles.

Table 6 shows warranty patterns and mean quality indi-
cators for major automakers. Basic car warranty duration
ranges from two to five years, and mileage coverage ranges
from 24K to 60K miles. The most common basic warranty
is “3/36” (62.97% of the car models), followed by “4/50”
(20.05%) and “5/60” (15.09%). The powertrain warranty is
often longer than the basic warranty, ranging from two to
ten years and from 24K to 100K miles. The most common
powertrain warranty is “5/60” (45.05%), followed by “5/100”
(22.41%), “10/100” (12.74%), and “4/50” (11.56%). The
most common basic and powertrain warranty combination is
“3/36–5/60” (41.98%), followed by “3/36–5/100” (19.10%)
and “5/60–10/100” (12.74%).

TABLE 3
Summary of Product Attributes and Warranty Durations for Automobiles

M SD Minimum Maximum Mdn Mode

MSRP: low 26,621 15,748 9,970 98,500 21,647 15,455
MSRP: high 38,555 28,745 13,915 296,250 31,499 27,000
Test car price 32,454 16,300 12,745 105,855 28,355 25,170
Overall MPG 22.78 5.56 11 44 22 18
Engine liter 3.10 1.39 1 8.4 2.5 2
Horsepower 236.66 100.78 70 600 228.5 110
Warranty years 3.51 .75 2 5 3 3
Warranty miles 42.63 9.50 24 60 36 36
Powertrain years 5.58 1.78 2 10 5 5
Power train miles 73.76 20.72 24 100 60 60
Overall score 69.90 13.86 17 99 71.5 64
Accident avoidance 3.63 1.10 1 5 4 4
Predicted reliability 3.00 1.22 1 5 3 3
Likelihood to buy again 3.00 1.08 1 5 3 4

Notes: MSRP = manufacturer suggested retail prices.

TABLE 4
Summary of Warranty Patterns for x86-Based Server

Manufacturer Warranty Duration Warranty Pattern

HP 1 year, 3 years Vary across models
IBM 1 year , 3 years Vary across and within models
Dell 1 year, 3 years Vary across models
Sun 3 months, 1 year, 3 years Vary across models
Other manufacturers 3 months, 1 year, 3 years Either uniform warranty or vary across models



Manufacturers offer one, two, or three warranty policies
for their car models. Honda, Nissan, Toyota, and General
Motors offer two warranty policies, and Ford offers three
warranty policies for different car makes (e.g., Lincoln,
Ford, Mercury), but warranties are the same for all car mod-
els of the same make (e.g., Mercury Mariner V6, Mercury
Mountaineer V6, Mercury Grand Marquis, Mercury Sable).
Of the two or three warranty policies, “3/36–5/60” is
offered by Honda, Nissan, Toyota, and Ford for 126 of their
160 car models. General Motors offers “3/36–5/100” war-
ranty for 55 models and “4/50–5/100” for 11 models. All
other manufacturers offer uniform warranties for all car
models.

Given that many automakers offer similar warranty
terms, the information content of warranties is limited. Fur-
thermore, there does not seem to be a consistent correlation
between warranty duration and product quality indicators,
even for the same manufacturers that offer different war-
ranty policies. For example, the overall quality score for
Toyota “3/36–5/60” is 69.23 and for Toyota “4/50–6/70” is
81.00; for Ford, the overall quality score for these two war-
ranty conditions is 69.31 and 66.40, respectively.

Test of Warranty Theories in the
Computer Server and Automobile

Markets

Test in the Computer Server Market

Insurance theory. We first examine whether the two
assumptions underlying the insurance theory hold in the
server market. The first assumption is that consumers are
risk averse. Although this is a common assumption in the
literature, it is difficult to observe measures of risk aversion
directly. An indirect evidence of consumer risk aversion is
extended warranties, which consumers buy primarily for the
purpose of risk sharing. The sales of extended warranty
contracts have increased over time (Stafford 2006), imply-
ing that consumers buy more warranties to protect against
product failure. This makes sense only if consumers are risk
averse. The second assumption is that the probability of
product failure is greater than zero. According to PC Maga-
zine’s various annual surveys, this seems to be the case. The
2002 PC Magazine survey shows that 34% units needed
repair in the past 12 months, and the 2004 survey gives 28%
for all servers and 16% for servers less than one year old.
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Note that survey respondents are not randomly chosen, and
thus these percentages might be biased. Nevertheless, the
percentages imply a nontrivial probability of product fail-
ure. The nontrivial failure rate justifies the prevalence of
warranties as an insurance device in the server market.

We can derive two predictions from the insurance
theory: First, the same consumers will buy longer war-
ranties when actual product failure increases and product
reliability decreases, and second, more risk-averse con-
sumers will buy longer warranties than less risk-averse
ones. To check the first prediction, we need to show that
warranty durations and actual product failure rates are posi-
tively correlated or that warranty durations and actual prod-
uct reliability are negatively correlated. To do so, we need
information on product failure or reliability rates for each
period, which we do not have. From various PC Magazine
surveys, we obtain annual figures on satisfaction with actual
server reliability (a ten-point scale) for 1999–2004. We
compute sales-weighted warranty duration for each year
and then compute the Pearson correlation coefficient
between satisfaction scores of server reliability and war-
ranty duration. The correlation coefficient is –.721 (p =
.106). The correlation is in the expected direction and large
in magnitude, but it is only marginally significant. Although
we only have six data points (for the six years), the result is
still noteworthy. Our finding provides some evidence for the
insurance role of warranties in the server market.

To verify the second prediction, we need to know the
degree of risk aversion for each type of customer. Although
we do not have a direct measure of risk aversion, we can
reasonably assume that smaller firms are more risk averse
than larger ones, an assumption consistent with previous
research in other contexts (e.g., Misra, Coughlan, and
Narasimhan 2005). For example, small firms are more risk
averse because they are more likely not to have a backup for
their server system. If we can show that smaller firms buy
longer warranties than larger firms after controlling for
other factors, this will be consistent with the insurance
theory. To this end, we regress the logarithm of warranty
duration on product attributes, price, and firm size; the
results appear in Table 7. We tried three model specifica-
tions. In Model 1, we use the mean number of employees
for firm size (e.g., 5 for small offices, 55 for small firms,
and so on). In Model 2, we use the logarithm of firm size in
the regression. In Model 3, we treat firm size as a categori-
cal variable. In all models, firm size is negatively correlated

TABLE 5
Sales-Weighted Wholesale Price, Warranty Duration, and Perceived Product Quality for x86-Based Servers

2002 2003 2004

Wholesale Warranty Perceived Wholesale Warranty Perceived Wholesale Warranty Perceived
Price Duration Quality Price Duration Quality Price Duration Quality

HP $4,784 30.59 6.11 $5,134 30.59 6.28 $4,688 30.76 6.14
IBM $5,340 31.41 6.05 $4,837 31.19 6.11 $4,934 31.80 6.03
Dell $3,921 29.11 6.22 $3,741 28.35 6.26 $3,502 29.41 6.13
Total $4,506 30.09 6.15 $4,483 29.31 6.24 $4,201 30.66 6.12

Notes: Quality ratings are on a seven-point scale, where 7 = “highest quality.”
Source: TBRI.
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TABLE 6
Manufacturer Warranty Patterns and Mean Quality Indicators for Automobiles

Basic– Predicted
Country Powertrain Warranty Number of Model Market Overall Accident New Car
of Origin Manufacturer Brand (Years/1K Miles) Models Share (%) Share(%) Score Avoidance Reliability

Germany Audi Audi 4/50–4/50 6 1.42 .01 77.50 3.83 3.67
BMW BWM, Mini, Mini Cooper 4/50–4/50 23 5.42 2.25 79.00 4.26 2.65

Mercedes-Benz Mercedes-Benz 4/50–4/50 12 2.83 .00 78.75 3.33 3.25
Porsche Porsche 4/50–4/50 5 1.18 .19 87.40 2.80 3.00
Smart Smart 2/24–2/24 3 .71 .00 28.00 3.00 2.00

Volkswagen Volkswagen 3/36–5/60 14 3.30 2.30 80.21 4.07 3.64
Japan Honda Honda 3/36–5/60 28 6.60 10.59 73.93 3.86 4.04

Acura 4/50–6/70 5 1.18 80.20 3.60 3.00
Mazda Mazda 3/36–5/60 21 4.95 1.96 77.05 3.86 3.44

Mitsubishi Mitsubishi 5/60–10/100 15 3.54 .72 65.73 3.60 3.40
Nissan Nissan 3/36–5/60 26 6.13 7.06 72.00 3.62 3.00

Infiniti 4/60–6/70 5 1.18 87.20 3.60 2.81
Subaru Subaru 3/36–5/60 17 4.01 1.39 81.53 4.06 3.06
Suzuki Suzuki 3/36–7/100 6 1.42 .63 63.83 3.17 3.80
Toyota Toyota, Scion 3/36–5/60 40 9.43 16.47 69.23 3.70 4.00

Lexus 4/50–6/70 9 2.12 81.00 3.67 3.22
Korea Hyundai Hyundai 5/60–10/100 22 5.19 2.98 71.23 3.91 4.00

Kia Kia 5/60–10/100 17 4.01 2.03 65.59 3.53 3.17
Sweden Saab Saab 4/50–5/100 3 .71 .16 70.33 4.00 2.67
United Kingdom Jaguar Jaguar 4/50–4/50 3 .71 .11 73.33 3.33 1.00

Land Rover Land Rover 4/50–5/60 3 .71 .22 58.00 2.67 5.00
Lotus Lotus 3/36–3/36 2 .47 .01 55.00 3.00 —

United States Chrysler Chrysler, Dodge, Jeep 3/36–5/100 26 6.13 10.77 51.08 3.23 3.04
Ford Ford, Mercury 3/36–5/60 32 7.55 14.19 69.31 3.53 3.47

Lincoln 4/50–6/70 5 1.18 66.40 3.40 4.00
Volvo 5/60–5/60 10 2.36 .54 68.80 3.30 3.38

General Motors Chevrolet, GMC, 
Pontiac, Saturn 3/36–5/100 55 12.97 21.93 62.53 3.40 3.02

Buick, Cadillac, Hummer 4/50–5/100 11 2.59 64.91 3.55 2.57



with warranty duration, and the correlation is significant,
even though the difference between large and very large
firms in Model 3 is not statistically significant. In general,
the larger a firm, the shorter is the warranty it purchases.
After we control for price and other product attributes,
small firms have 4.8% shorter warranty durations than
small offices, midsize firms have 10.4% shorter warranty
durations, and large and very large firms have approxi-
mately 20% shorter warranty durations than small offices.
Large firms may have in-house information technology
departments to handle breakdown issues and thus do not
require warranties as much as small firms do. Although we
cannot rule out this possibility because of our lack of data
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on this aspect, our finding is nevertheless consistent with
the predictions of the insurance theory. Given these results,
we conclude that there is evidence in support of the insur-
ance theory for server warranties.

Sorting theory. Do warranties play a sorting role and
work as a mechanism for second-degree price discrimina-
tion in the server market? First, we check whether the key
assumption for the sorting role—that is, that consumers are
heterogeneous—is met in the server market. Matthews and
Moore (1987) assume consumer heterogeneity in risk aver-
sion and quality evaluation. Consumer heterogeneity defi-
nitely exists in the server market because buyers of servers
are various institutions. In 1999–2004, 5.41% of x86 servers

TABLE 7
Regression of Log Warranty on Firm Size

Model 1 Model 2 Model 3

Estimate SE t-Statistic Estimate SE t-Statistic Estimate SE t-Statistic

Acer .896 .145 6.180 1.005 .145 6.918 .922 .145 6.370
Compaq .526 .146 3.611 .635 .146 4.350 .553 .145 3.803
Cray –.126 .212 –.596 –.021 .212 –.099 –.104 .212 –.494
Data General .284 .173 1.643 .390 .173 2.254 .307 .172 1.781
Dell .962 .147 6.555 1.070 .147 7.284 .988 .147 6.743
Fujitsu/

Fujitsu Siemens .775 .152 5.088 .885 .152 5.809 .802 .152 5.281
Gateway .879 .146 6.015 .990 .146 6.771 .907 .146 6.219
HP .433 .149 2.918 .543 .149 3.648 .461 .148 3.106
Hitachi .629 .159 3.963 .750 .159 4.717 .664 .159 4.185
IBM .893 .148 6.022 1.001 .148 6.745 .919 .148 6.207
Intergraph .541 .165 3.276 .648 .165 3.924 .566 .165 3.437
MPC .628 .153 4.096 .737 .153 4.802 .654 .153 4.273
NCR .132 .188 .703 .242 .188 1.288 .157 .187 .836
NEC .623 .152 4.106 .731 .152 4.812 .649 .151 4.283
RLX Technologies .740 .145 5.109 .854 .145 5.892 .769 .145 5.316
Rackable Systems .219 .145 1.507 .328 .146 2.251 .245 .145 1.690
SGI .191 .156 1.225 .298 .156 1.910 .216 .156 1.389
Sequent –.006 .186 –.033 .099 .186 .530 .016 .186 .087
Stratus .607 .170 3.561 .713 .170 4.184 .630 .170 3.705
Sun .292 .146 1.995 .401 .147 2.734 .318 .146 2.178
Toshiba 1.337 .147 9.064 1.447 .148 9.802 1.362 .147 9.249
Unisys .390 .160 2.436 .497 .160 3.105 .415 .160 2.596
VA Linux .362 .151 2.401 .470 .151 3.115 .388 .150 2.580
CPU1 –.090 .243 –.370 –.089 .243 –.368 –.090 .242 –.372
CPU2 –.187 .023 –8.114 –.187 .023 –8.105 –.187 .023 –8.154
CPU3 –.062 .129 –.479 –.062 .129 –.480 –.062 .129 –.482
CPU4 –.302 .049 –6.167 –.303 .049 –6.194 –.303 .049 –6.191
CPU5 –.416 .043 –9.707 –.416 .043 –9.725 –.416 .043 –9.731
CPU6 .030 .042 .722 .030 .042 .713 .029 .041 .711
CPU7 –.271 .018 –14.685 –.271 .018 –14.683 –.271 .018 –14.707
CPU8 –.144 .024 –5.992 –.145 .024 –6.021 –.145 .024 –6.026
CPU9 –.386 .133 –2.901 –.392 .133 –2.948 –.394 .133 –2.966
ln(price) .222 .013 17.674 .223 .013 17.756 .223 .013 17.808
ln(CPU speed) .084 .014 6.085 .084 .014 6.092 .084 .014 6.114
Firm size 

(1000 employees) –.142 .010 –13.931
ln(firm size) –.038 .003 –14.449
Small firms –.049 .017 –2.828
Midsize firms –.110 .017 –6.380
Large firms –.213 .017 –12.375
Very large firms –.214 .018 –12.176

N 7913 7913 7913
R2 .340 .341 .345

Notes: Coefficient estimates of specific brands (e.g., ProLiant, Integrity) are not reported for space reasons.



in the United States were sold to educational institutions,
12.10% to governments, 10.92% to small offices, 15.62% to
small firms, 21.78% to midsize firms, 15.28% to large firms,
and 18.78% to very large firms. These institutions differ
substantially in size, revenue, income, technical capability,
and usage intensity. Revenue and income are directly
related to risk aversion and willingness to pay for quality
and warranties.

The sorting theory predicts that nonuniform or a menu
of warranties is offered to consumers by the same firms.
Table 4 lists such a menu. The same manufacturer offers
three-month, one-year, or three-year warranties for its prod-
ucts. For example, IBM offers either one-year or three-year
warranties for different variants within its xSeries 226
model. These variants are of similar quality and different
prices. A regression of warranty durations of all 52 variants
of this model on product attributes and prices (not shown)
indicates that coefficients of all variables, except for price,
are not significant, implying some randomness in the
assignment of warranty duration. However, the price coeffi-
cient is positive and significant. This is consistent with the
sorting theory prediction, whereby manufacturers use war-
ranties as a mechanism for second-degree price discrimina-
tion by offering different warranty durations at different
prices (after controlling for product attributes) and allowing
consumers to self-select into their preferred price/warranty
level (Matthews and Moore 1987). Customers are heteroge-
neous in their risk preferences; some customers are more
risk averse and prefer to pay a premium for longer war-
ranties. Because manufacturers cannot distinguish cus-
tomers by their risk aversion, the best they can do is to offer
different warranties and let customers self-select into differ-
ent contracts. Given the service nature of warranties and the
difficulty of arbitrage, this second-degree price discrimina-
tion might be more effective.

If the sorting role of warranties is effective, in equilib-
rium, we should observe different consumers choosing dif-
ferent warranty contracts in accordance with their risk pro-
files. Table 8 shows this behavior. On average, smaller firms
tend to buy longer warranties, but firms of the same size
tend to buy different warranty contracts. For example, small
firms bought 24.67% IBM servers with 12-month war-
ranties and 75.33% with 36-month warranties; very large
firms bought 46.68% IBM servers with 12-month war-
ranties and 53.32% servers with 36-month warranties.
Firms of the same size apparently have different degrees of
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risk aversion, which is not observable to sellers. Firm size is
a proxy for risk preference but not a perfect measure. This
means that manufacturers cannot price discriminate their
warranty contracts on the basis of firm size (third-degree
price discrimination). To screen among these buyers more
efficiently and extract more consumer surplus, manufactur-
ers offer products that are differentiated along warranty
duration and price and let buyers self-select into different
contracts. This is the essence of second-degree price dis-
crimination in warranty provision.

Signaling theory. We now examine the quality-signaling
role of warranties in the server market. In the theoretical lit-
erature, signaling occurs at the firm level because the unit of
analysis is the individual firm. It is not economically ratio-
nal for manufacturers to use different warranty terms to sig-
nal different product qualities because, in the server market,
corporate brands (e.g., HP, Dell) dominate brand evalua-
tions. Poor quality of any specific brand (e.g., HP ProLiant)
may tarnish the corporate brand and hurt overall sales.
Given that different manufacturers offer similar warranty
durations in this market, the signaling role of warranties
should be limited. Moreover, because some manufacturers
offer different warranty durations for the same model, sig-
naling the product’s quality does not seem to be the main
consideration.

Furthermore, signaling is often used by firms whose
product quality is not known to consumers (i.e., in markets
with information asymmetry). Given that major players in
the server market are all well-established firms whose prod-
uct quality and reputation are well known to buyers through
word of mouth, repeat purchase, or public or private infor-
mation sources, the signaling role of warranties would be
further limited. Nevertheless, we formally validate the pre-
dictions of the signaling role for warranties in the server
market.

The signaling literature defines quality as reliability,
durability, or nonbreakdown performance. Although we do
not have direct measures of actual reliability information
for each server model, we are able to obtain corporate buy-
ers’ perceived hardware quality of x86 servers, which are
similar to desktops in technology. According to CR (www.
consumerreports.org), perceived reliability and actual relia-
bility of desktops are highly correlated; therefore, we
assume that they are also highly correlated for x86 servers.
Thus, manufacturers’ use of perceived product quality
should produce similar results to those using actual quality.

TABLE 8
Server Sales Distribution (%) by Server Warranty Duration and Buyer Size

IBM HP Dell

12-Month 36-Month 12-Month 36-Month 12-Month 36-Month
Warranty Warranty Warranty Warranty Warranty Warranty

Small offices 22.89 77.11 10.30 89.70 31.72 68.28
Small firms 24.67 75.33 15.88 84.12 33.95 66.05
Midsize firms 29.51 70.49 16.20 83.80 40.01 59.99
Large firms 37.50 62.50 17.13 82.87 43.19 56.81
Very large firms 46.68 53.32 20.51 79.49 46.05 53.95

Total 35.80 64.20 17.19 82.81 40.21 59.79



To check whether warranties have any information content
about product quality, we regress corporate customers’ per-
ceived hardware quality on warranty, advertising, wholesale
price, product attributes, and time dummies for HP, IBM,
and Dell (see Table 9). The coefficient on warranty is not
statistically different from zero. A statement will be false if
its contrapositive is false; therefore, we conclude that in the
server market, warranties do not signal quality.

Researchers have proposed several theories on quality
signaling, including the signaling value of price (Desai and
Srinivasan 1995; Srinivasan 1991), brand name (Png and
Reitman 1995; Wernerfelt 1988), and money-back guaran-
tee (Moorthy and Srinivasan 1995). We show that war-
ranties in the server market do not play a signaling role.
There are two possible reasons for this. First, consumers
may have better quality signals than warranties and do not
need warranties to signal quality. Laboratory experiments
have shown that in the presence of multiple cues of product
quality, the diagnosticity of some cue types depends on the
valence of other cue types in the environment (Purohit and
Srivastava 2001). The regression shows that price, manufac-
turer reputation, and brand names are good signals of qual-
ity, which is consistent with Png and Reitman’s (1995),
Srinivasan’s (1991), and Wernerfelt’s (1988) theoretical
predictions.

Second, the precondition for signaling is information
asymmetry and buyers being unaware of product quality.
This precondition may not exist in the server market, in
which buyers can obtain quality information from various
sources, including repeat purchase, word of mouth, and pri-
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vate information providers. Server buyers are various insti-
tutions that frequently upgrade their machines and therefore
can learn a firm’s product quality through repeat purchase.
Private information providers often publish their research
results, and many institutions subscribe to their services and
therefore are well informed of product quality. This means
that server customers may not need to infer quality from
warranties.

According to Balachander (2001), new firms may use
warranties to signal product quality. We checked whether
manufacturers changed their warranty policies over time.
Because IBM and HP are well established in the server
market (and did not change their server warranty policies
during the data period), we focus on Dell. Dell entered the
server market in 1996 and was a relatively newer player
than IBM and HP. The theory predicts that Dell would offer
longer warranties in the beginning and shorten its war-
ranties over time when its products improved. However,
Dell offered one- and three-year base warranties for its
servers on entry, the same warranty policy that is in effect
today. Dell did not change its warranties as its product qual-
ity improved. This lends further support to our conclusion
that warranties are not used to signal product quality in the
server market. Our finding is consistent with the findings of
Agrawal, Richardson, and Grimm (1996), Chu and Chinta-
gunta (2009), Gerner and Bryant (1981), and Priest (1981).

Incentive theory. We focus on the manufacturer’s incen-
tive problem. We investigate how warranties affect manu-
facturers’ incentives to reveal product quality to consumers
and improve product quality. Regardless of whether the
intrinsic product quality and consumers’ maintenance effort
are positively or negatively correlated, if the incentive moti-
vation exists, the perceived product quality and warranties
will be negatively correlated (Lutz 1989), which clearly is
not the case (see Table 9). Furthermore, we would expect
firms with longer warranties to invest more in product qual-
ity improvement, which would reduce future warranty com-
pensation and increases profits, which in turn would result
in more reliable products in the future (Heal 1977; Priest
1981). Therefore, product reliability should be positively
correlated with past warranties.

To check whether these relationships hold, we first com-
pute sales-weighted warranties for HP, IBM, and Dell and
then compute the correlations between perceived product
quality and current and lagged warranty durations (see
Table 10). Product quality does not seem to be correlated
with warranties, either current or past. A statement will be
false if its contrapositive is false; therefore, we conclude
that in the server market, warranties do not play an incen-
tive role. This is not surprising, because server reliability is
primarily determined by the reliability of its components,
over which manufacturers have little control. Different
manufacturers may source components from the same sup-
pliers. IBM, HP, and Dell all buy chips from Intel or
Advanced Micro Devices. In addition, competition in the
server market may force manufacturers to offer the most
reliable products that current technology allows. In sum-
mary, we find empirical support for the insurance and sort-

TABLE 9
Regression of Perceived Server Quality on

Warranty and Product Attributes

Estimate SE t-Statistic

Warranty –.000 .000 –.853
Price 

(millions of dollars) .233 .096 2.420
Advertising 

(millions of dollars) 4.290 .537 7.988
HP 6.167 .009 704.790
IBM 6.022 .014 418.800
Dell 6.230 .008 817.627
CPU1 –.004 .004 –1.043
CPU2 .001 .004 .220
CPU3 –.003 .010 –.266
CPU4 –.007 .006 –1.180
2Q2002 –.037 .006 –5.777
3Q2002 –.048 .006 –7.660
4Q2002 –.052 .007 –7.736
1Q2003 –.012 .007 –1.744
2Q2003 .105 .007 15.034
3Q2003 .067 .007 9.361
4Q2003 .037 .007 4.961
1Q2004 .004 .007 .603
2Q2004 –.104 .007 –14.084
3Q2004 –.056 .007 –7.828
4Q2004 –.126 .007 –17.041

Number of observations 2110
R2 .807

Notes: Coefficient estimates of specific brands are dropped for
space reasons.



ing roles of warranties in the server market but not for the
signaling and incentive roles of warranties.

Test in the Automobile Market

Insurance theory. We first check whether the two
assumptions for the insurance theory are met in the automo-
bile market. First, similar to the server market, we find indi-
rect evidence of consumers’ risk aversion through their pur-
chases of extended automobile warranties. Automobile
extended warranties are a lucrative business. According to
Warranty Week (2005a), the market for extended warranties
topped $15 billion in 2004 with automobiles and personal
computers, accounting for the largest proportion of revenue.
Top companies of automobile extended warranties include
Mogi, Warranty Direct, CARCHEX, StopRepairBills.com,
U.S. Fidelis, U.S. Direct, Auto Protection, Fidelity Automo-
tive, Endurance Protection, and Auto Service Warranty.
Second, CR shows that the mean predicted reliability of
new cars is 3 on a five-point scale, indicating that product
quality is far from perfect. The popularity of automobile
extended warranties and the reliability score of new cars
indicate the nonzero failure rates of automobiles.

The insurance theory predicts that the degree of con-
sumer risk aversion is positively correlated with the dura-
tion of warranties purchased. We use household demo-
graphics, such as age, income, gender, marital status, and
number of children, as proxies for household risk attitudes.
Dohmen et al. (2005) find a concave relationship between
age and risk attitude and a convex relationship between
income and risk attitude. This implies a convex relationship
between age and warranty duration and a concave relation-
ship between income and warranty duration. Jaeger et al.
(2007) find that married people and people with young chil-
dren are more risk averse, which implies that they will buy
longer warranties. Fellner and Maciejovsky (2007) and
Rosen, Tsai, and Downs (2003) find that women are more
risk averse than men, which implies that women will buy
longer warranties.

To check whether this is the case, we regress household
automobile warranty duration on household demographics
and automobile characteristics (see Table 11). The results
are consistent with our expectations. Warranty duration and
age of the household head have a convex relationship. Auto-
mobile warranty duration first decreases and then increases
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with age. As people get older, they become more risk averse
and buy longer warranties. Warranty duration and house-
hold income have a concave relationship. Warranty duration
first rises and then decreases with income. This is the joint
effect of affordability and risk aversion. Low-income
households are more risk averse, but they may not be able
to afford longer warranties. High-income households are
less risk averse and thus do not need to buy longer war-
ranties. Married people buy longer warranties, as do people
with more dependent children. In general, women buy
longer warranties than men. Together, the findings are con-
sistent with the insurance role of warranties.

Sorting theory. We check whether the key assumption
underlying the sorting theory (i.e., consumers are heteroge-
neous) holds in the automobile market. Automobile buyers
are individuals and households that differ substantially in
household size and composition, education, income, age,
gender, family life cycle, employment, marital status, qual-
ity preference, and many other attributes. All these are
closely related to risk preferences, as Table 11 shows. The
sorting theory posits that manufacturers should offer a
menu of warranties, which is evident in Table 6. Toyota,
Honda, Ford, General Motors, and Nissan offer a menu of
warranties for their car models, and these five automakers
accounted for 70.78% market share in 2008.

The sorting theory also predicts that, in equilibrium,
households with the same observable characteristics will
buy different automobile warranties. This is evident in the
consumer expenditure data. We use household income to
illustrate this. Table 12 shows the distribution of powertrain
warranty ownership across different income groups. Consis-
tent with the insurance theory, higher-income households
tend to buy shorter warranties because of their lower level
of risk aversion. However, households of the same income
levels also buy different warranties. Income can be a proxy
for household risk preference, but it is not a perfect mea-
sure. Manufacturers cannot price-discriminate their war-
ranty policies solely on the basis of household income. To
extract more consumer surplus, they choose to offer a menu
of warranties and let households self-select into different
warranty contracts in accordance with their risk preference.
This is the essence of second-degree price discrimination
through warranty contracts.

TABLE 10
Correlations Between Server Quality and Current and Past Warranties

IBM HP Dell

Coefficient Prob > |r| Coefficient Prob > |r| Coefficient Prob > |r|

Current warranty –.096 .767 .102 .752 –.423 .171
1 Quarter lag .068 .834 –.306 .333 –.357 .255
2 Quarter lag .343 .275 –.411 .184 –.027 .934
3 Quarter lag .361 .249 –.073 .821 .468 .125
4 Quarter lag .290 .360 –.193 .549 .763 .084
5 Quarter lag –.122 .705 –.148 .646 .523 .181
6 Quarter lag –.195 .544 .224 .483 .304 .337
7 Quarter lag –.597 .041 .405 .191 .289 .362

Notes: Warranty durations are sales-weighted averages, which vary over time because of changes in product mix. 



Signaling theory. We first check whether there is infor-
mation asymmetry in the automobile market and whether
other quality signals are available. Automobile manufactur-
ers may have better knowledge about product quality than
buyers, but buyers have a variety of sources to obtain infor-
mation on product quality. One important source is Con-
sumer Reports National Research Center, the publisher of
CR. The center conducts annual surveys on product reliabil-
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ity and service quality among CR subscribers and provides
owner satisfaction and reliability information for hundreds
of automobiles based on responses from hundreds of thou-
sands of car owners for the sole purpose of informing and
protecting. Consumers can also obtain quality information
through repeat purchases, word of mouth, and online
search. Thus, information asymmetry in the automobile
market may not be serious. Furthermore, consumers may

TABLE 11
Regression of Automobile Warranty Duration on Household Characteristics

DV: Basic DV: Basic DV: Powertrain DV: Powertrain

Warranty Years Warranty Miles Warranty Years Warranty Miles

Estimate SE Estimate SE Estimate SE Estimate SE

Intercept 5.028 .050 67.068 .685 5.730 .079 71.427 1.382
Income .091 .028 1.286 .384 .028 .044 .516 .775
Income2 –.017 .010 –.275 .132 –.010 .015 –.027 .267
Family size –.012 .003 –.166 .041 –.013 .005 –.275 .082
Children <18 .010 .004 .139 .050 .014 .006 .215 .102
Age –.054 .008 –.779 .111 –.010 .013 –.277 .225
Age2 .007 .001 .096 .010 .002 .001 .020 .021
Married .013 .005 .162 .072 .017 .008 .163 .145
Female .010 .004 .159 .056 .013 .006 .170 .112
White .011 .006 .175 .082 .012 .009 –.091 .165
Overall MPG –.040 .001 –.658 .019 –.033 .002 –.367 .039
Engine size –.237 .006 –3.659 .076 –.217 .009 –2.804 .154
Horsepower/100 –.046 .008 –.759 .113 .014 .013 .344 .229
Test car price .028 .000 .421 .007 .025 .001 .187 .013
Manufacturer1 –1.193 .035 –17.865 .473 –2.122 .055 –17.410 .954
Manufacturer2 –.223 .024 –3.193 .332 –1.230 .038 –11.035 .669
Manufacturer3 –1.096 .017 –15.513 .228 .080 .026 34.385 .460
Manufacturer4 –.919 .017 –13.058 .233 –.011 .027 1.783 .470
Manufacturer5 –.952 .017 –13.353 .235 –.142 .027 39.457 .475
Manufacturer6 –.666 .022 –8.466 .306 .280 .035 3.321 .618
Manufacturer7 1.090 .019 11.454 .265 5.075 .031 40.889 .534
Manufacturer8 –.315 .055 –4.431 .750 –1.359 .087 –10.201 1.513
Manufacturer9 1.036 .022 10.532 .296 5.026 .034 39.961 .598
Manufacturer10 –.686 .107 –10.281 1.462 –.759 .169 –4.259 2.949
Manufacturer11 –.971 .022 –13.528 .294 .010 .034 .159 .593
Manufacturer12 –1.297 .033 –19.231 .453 –2.209 .052 –16.504 .914
Manufacturer13 –1.598 .025 –23.188 .345 –.488 .040 –4.043 .696
Manufacturer14 –.775 .018 –9.580 .243 .194 .028 2.075 .491
Manufacturer15 –1.515 .062 –22.529 .850 –2.433 .098 –19.931 1.714
Manufacturer16 –.337 .072 –5.031 .989 –.338 .114 37.410 1.996
Manufacturer17 –.959 .022 –13.369 .304 .023 .035 .550 .613
Manufacturer18 –1.012 .033 –14.303 .456 –.941 .053 –7.014 .921
Manufacturer19 –.963 .017 –13.388 .228 .026 .026 .840 .460

N 13,744 13,744 13,744 13,744
R2 .811 .790 .898 .896

Notes: DV = dependent variable. 

TABLE 12
Percentage of Households Buying Different Powertrain Warranty Years by Household Income Level

Income Group 3 Years 4 Years 5 Years 6 Years 7 Years 10 Years

<20th percentile .99 1.98 84.16 1.98 2.97 7.92
30th percentile .45 1.34 84.82 3.13 3.13 7.14
40th percentile .34 .34 85.91 2.41 4.12 6.87
50th percentile 1.70 .24 84.67 4.01 2.55 6.81
60th percentile 1.79 .64 86.30 3.59 1.41 6.27
70th percentile .68 .79 88.14 2.26 3.05 5.08
80th percentile 1.48 .68 87.98 2.28 1.99 5.58
90th percentile 1.23 3.86 83.16 5.40 1.70 4.65



use other cues, such as manufacturer reputation and brand,
to infer product quality and thus do not need to rely on war-
ranties for quality information.

To test whether manufacturer base warranties have any
information content in the automobile market, we run two
sets of regressions of automobile quality indicators (overall
quality score and accident avoidance score) on warranty
duration (years or mileage), product price, and major prod-
uct attributes. One set of regressions includes manufacturer
dummies as regressors, and the other set does not. The
results appear in the upper and middle panels of Table 13.
When we do not account for automobile manufacturer fixed
effects, the powertrain warranty years are positively corre-
lated with the overall car quality score, indicating some
quality signaling effect of warranties. However, when we
account for manufacturer fixed effects, regardless of which
warranty measures or quality indicators we use, the war-
ranty coefficient is not statistically different from zero. This
implies that warranties have little information content or
that their quality signal is weak. When other quality signals
(i.e., manufacturer reputation reflected in the fixed effect)
are present, warranty durations are no longer diagnostic of
product quality.7

Incentive theory. The insignificant warranty coefficient
in the preceding analysis also implies that automobile war-
ranties do not play an incentive role for manufacturers to
reveal product quality to consumers. We now examine how
automobile manufacturers’ warranty policies affect their
incentives to improve product quality. If warranties work as
an incentive mechanism for quality improvement, manufac-
turers of longer warranties should invest more to improve
new product quality because this will reduce future war-
ranty costs and increase firm profits. Thus, we would expect
new product reliability and warranty duration to be posi-
tively correlated.

We regress the predicted reliability of new vehicles on
warranty, product attributes, price, and/or manufacturer
dummies. The results appear in the lower panel of Table 13.
If we do not account for manufacturer fixed effects, of the
four warranty measures, only the year of powertrain war-
ranty is positively correlated with the predicted reliability of
new vehicles. However, after we account for manufacturer
fixed effects, the predicted reliability of new vehicles is not
correlated with any warranty measures. Therefore, we con-
clude that there is no evidence to support the incentive
theory of warranties in the automobile market. A reason for
the nonexistence of the incentive role of warranties might
be the fierce competition in the automobile market, which
forces manufacturers to provide the most reliable products.
In summary, in the automobile market, we also find empiri-
cal support for the insurance and sorting roles of warranties
but not for the signaling and incentive roles.
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Conclusion and Implications
In this article, we assess four competing theories on the
economic roles of warranties in the U.S. computer server
and automobile markets. We combine data on product war-
ranties with data on product quality, prices, and other attri-
butes to accomplish the task. We find that warranties in
these two markets primarily provide customers with insur-
ance against product failure and work as a sorting mecha-
nism for second-degree price discrimination. They are not
used to signal product quality or to provide incentives for
manufacturers to reveal or improve product quality.

To our knowledge, this is the first empirical study to
examine systematically the different theories on warranties.
Thus, it fills the void in the warranty literature on the roles
of warranties in actual markets. Furthermore, this study
assesses the four theories of warranties in both business-to-
business and business-to-consumer markets. Given the
abundance of theories and the scarcity of empirical work in
the warranty literature, this study should help inform the
validity of different theories and their applications to actual
markets.

Because the primary value buyers want from base war-
ranties is the insurance they provide when the product fails,
one managerial implication of this finding is that when
manufacturers and resellers/dealers promote computer
servers and automobiles to buyers, they should focus more
on the insurance value the warranties provide. They can crea-
tively design promotions to emphasize warranty and insur-
ance, and some manufacturers (e.g., Dell) already realize
this and act on it. Many other sellers may benefit from
focusing on the insurance value of base warranties.

Manufacturers also provide computer server and auto-
mobile basic warranties as a means for second-degree price
discrimination. Buyers of servers include various institu-
tions that have vastly different risk profiles, but most manu-
facturers provide only one- or three-year warranties. Thus,
manufacturers should consider offering more warranty
options for buyers to choose from. For example, they could
offer a menu of warranties with three-month, six-month,
one-year, two-year, or three-year options to cater to cus-
tomers’ risk profiles more effectively. Similarly, automobile
manufacturers could enlarge their menus of warranties
offered to consumers. Manufacturers that currently offer
uniform warranties might consider offering a menu of war-
ranties to extract more consumer surplus. The service nature
of warranties makes it a more effective price discrimination
mechanism. In markets in which retailers and sellers are the
primary sellers of extended warranties, designing product
lines on the basis of warranty duration and price may be an
effective strategy for manufacturers to capture some of the
profits from lucrative extended warranty sales.

When manufacturer name and advertising are present,
base warranties contain limited quality information to con-
sumers. Therefore, manufacturers should focus more on
manufacturer reputation and advertising as quality signals
and deemphasize the signaling role of warranties. In turn,
buyers should look for quality information from manufac-
turer branding and advertising efforts rather than warranty
durations.

7This might seem to contradict articles in the popular press that
talk about Hyundai and Ford signaling quality through warranties.
However, we estimate an “average” effect across cars that suggests
that there is no signaling effect.
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TABLE 13
Regression of Automobile Quality on Warranty and Product Attributes

Car Warranty Years Car Warranty Mileage Powertrain Warranty Year Powertrain Warranty Mileage

No Automaker With Automaker No Automaker With Automaker No Automaker With Automaker No Automaker With Automaker
Dummy Dummy Dummy Dummy Dummy Dummy Dummy Dummy

Estimate SE Estimate SE Estimate SE Estimate SE Estimate SE Estimate SE Estimate SE Estimate SE

Dependent Variable: Overall Score
Intercept 48.262 6.291 61.425 7.222 47.682 6.197 59.494 6.854 46.199 6.179 49.726 13.701 70.642 6.466 47.738 16.010
Warranty 1.171 .836 –.559 1.512 .110 .067 .006 .108 .765 .364 1.989 2.491 –.146 .033 .199 .249
Overall MPG .363 .159 .342 .154 .367 .159 .348 .154 .398 .160 .360 .154 .120 .162 .360 .154
Engine liter –6.273 1.082 –3.390 1.045 –6.207 1.084 –3.309 1.047 –6.545 1.074 –3.206 1.038 –5.376 1.080 –3.206 1.038
Horse power .089 .016 .065 .014 .089 .016 .065 .014 .092 .016 .065 .014 .077 .016 .065 .014
Price ($1,000) .235 .066 .270 .067 .229 .067 .260 .067 .275 .066 .247 .065 .176 .066 .247 .066
N 424 424 424 424 424 424 424 424
R2 .189 .485 .190 .485 .194 .485 .222 .486

Dependent Variable: Accident Avoidance
Intercept 2.050 .531 2.223 .744 2.042 .524 2.181 .706 2.171 .524 1.564 1.411 2.372 .558 1.396 1.649
Warranty .078 .071 .060 .156 .007 .006 .006 .011 .022 .031 .167 .257 .000 .003 .017 .026
Overall MPG .053 .013 .062 .016 .053 .013 .063 .016 .053 .014 .063 .016 .051 .014 .063 .016
Engine liter –.121 .091 –.069 .108 –.118 .092 –.065 .108 –.135 .091 –.067 .107 –.132 .093 –.067 .107
Horse power .003 .001 .002 .001 .003 .001 .002 .001 .003 .001 .002 .001 .003 .001 .002 .001
Price ($1,000) –.006 .006 –.001 .007 –.006 .006 –.002 .007 –.004 .006 –.002 .007 –.004 .006 –.002 .007
N 424 424 424 424 424 424 424 424
R2 .077 .128 .078 .128 .076 .129 .075 .129

Dependent Variable: Predicted Reliability of New Cars
Intercept 1.286 .674 1.317 .854 1.326 .662 1.119 .810 .753 .677 .926 1.595 1.705 .717 .085 1.870
Warranty .103 .095 –.010 .186 .008 .007 .005 .013 .107 .043 .076 .300 .000 .004 .008 .030
Overall MPG .068 .017 .085 .019 .068 .017 .086 .019 .074 .017 .086 .019 .066 .017 .086 .019
Engine liter .323 .120 .370 .138 .326 .121 .387 .138 .295 .119 .379 .136 .308 .122 .379 .136
HP –.003 .002 –.003 .002 –.003 .002 –.003 .002 –.003 .002 –.003 .002 –.003 .002 –.003 .002
Price ($1,000) –.003 .008 –.001 .010 –.004 .008 –.003 .010 .001 .008 –.002 .010 –.002 .008 –.002 .010
N 350 350 350 350 350 350 350 350
R2 .078 .209 .077 .209 .091 .209 .074 .209

Notes: Automaker fixed effects are not reported for space reasons.



A direction for further research is to assess these
theories in other markets in other countries to determine
whether the conclusions hold. Markets differ substantially
in their degree of information asymmetry, availability of
other quality cues, and consumer risk aversion and moral
hazard. It is likely that warranties assume different roles in
different markets, and thus more assessment in different
markets should help inform these theories. However, we
note that the data collection effort required for any given
product market is substantial.

Manufacturers provide both base warranties and
extended warranties. Soberman (2003) analyzes a situation
in which a seller uses base and extended warranties to sig-
nal and screen simultaneously. We focus on manufacturer
base warranties. An important question is how base war-
ranties and extended warranties interact with each other and
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how manufacturers assign their resources across these two
markets. We do not have data on extended warranties, and
thus we do not explore the insurance and sorting roles of
extended warranties. We hope to conduct further research in
this area.

We used aggregate server sales data to different institu-
tions and firms of different sizes to test the different war-
ranty theories. Because of the aggregate nature of the data,
we were not able to find other proxies for risk aversion.
Future work could try to obtain firm-level warranty purchase
data and firm characteristics and examine their relationships.

In summary, we examine four theories on the economic
rationales of warranty provision in the U.S. computer server
and automobile markets. In both markets, we find support
for the insurance and sorting roles of warranties but do not
find support for the signaling and incentive roles.

Grossman, Sanford J. (1981), “The Informational Role of War-
ranties and Private Disclosure About Product Quality,” Journal
of Law and Economics, 24 (3), 461–83.

Heal, Geoffrey (1976), “The Demand for Products of Uncertain
Quality,” in Equilibrium and Disequilibrium in Economic
Theory, G. Schwodiauer, ed. Dordrecht, Holland: Reidel Cor-
poration, 38–51.

——— (1977), “Guarantees and Risk-Sharing,” Review of Eco-
nomic Studies, 44 (3), 549–60.

Jaeger, Armin F., Armin Falk, Holger Bonin, David Huffman,
Thomas Dohmen, and Uwe Sunde (2007), “Direct Evidence on
Risk Attitudes and Migration,” Discussion Paper Series No.
2655, Institute for the Study of Labor, (March), (accessed
November 29, 2010), [available at http://ftp.iza.org/dp2655.
pdf].

Kelley, Craig A. (1988), “An Investigation of Consumer Product
Warranties as Market Signals of Product Reliability,” Journal
of the Academy of Marketing Science, 16 (2), 72–78.

——— and Jeffrey S. Conant (1991), “Extended Warranties: Con-
sumer and Manufacturer Perceptions,” Journal of Consumer
Affairs, 25 (1), 68–83.

Kirmani, Amna and Akshay R. Rao (2000), “No Pain, No Gain: A
Critical Review of the Literature on Signaling Unobservable
Product Quality,” Journal of Marketing, 64 (April), 66–79.

Kubo, Yuji (1986), “Quality Uncertainty and Guarantee: A Case of
Strategic Market Segmentation by a Monopolist,” European
Economic Review, 30 (5), 1063–1079.

Lutz, Nancy A. (1989), “Warranties as Signals Under Consumer
Moral Hazard,” RAND Journal of Economics, 20 (2), 239–55.

——— and V. Padmanabhan (1995), “Why Do We Observe Mini-
mal Warranties?” Marketing Science, 14 (4), 417–41.

Matthews, Steven and John Moore (1987), “Monopoly Provision
of Quality and Warranties: An Exploration in the Theory of
Multidimensional Screening,” Econometrica, 55 (2), 441–67.

Misra, Sanjog, Anne Coughlan, and Chakravarthi Narasimhan
(2005), “Salesforce Compensation: An Analytical and Empiri-
cal Examination of the Agency Theoretic Approach,” Quantita-
tive Marketing and Economics, 3 (1), 5–39.

Moorthy, Sridhar and Kannan Srinivasan (1995), “Signaling Qual-
ity with a Money-Back Guarantee: The Role of Transaction
Costs,” Marketing Science, 14 (4), 442–66.

Nelson, Phillip (1974), “Advertising as Information,” Journal of
Political Economy, 82 (4), 729–54.

Padmanabhan, V. and Ram C. Rao (1993), “Warranty Policy and
Extended Service Contracts: Theory and an Application to
Automobiles,” Marketing Science, 12 (3), 230–47.

REFERENCES
Agrawal, Jagdish, Paul S. Richardson, and Pamela E. Grimm

(1996), “The Relationship Between Warranty and Product
Reliability,” Journal of Consumer Affairs, 30 (2), 421–43.

Akerlof, George A. (1970), “The Market for ‘Lemons’: Qualitative
Uncertainty and the Market Mechanism,” Quarterly Journal of
Economics, 84 (3), 488–500.

Balachander, S. (2001), “Warranty Signaling and Reputation,”
Management Science, 47 (9), 1282–89.

Boulding, William and Amna Kirmani (1993), “A Consumer-Side
Experimental Examination of Signaling Theory,” Journal of
Consumer Research, 20 (1), 111–23.

Chu, Junhong and Pradeep K. Chintagunta (2009), “Quantifying
the Economic Value of Warranties in the Server Market,” Mar-
keting Science, 28 (1), 99–121.

Cooper, Russell and Thomas W. Ross (1985), “Product Warranties
and Double Moral Hazard,” RAND Journal of Economics, 16
(1), 103–113.

Courville, Léon and Warren H. Hausman (1979), “Warranty Scope
and Reliability Under Imperfect Information and Alternative
Market Structures,” Journal of Business, 52 (3), 361–78.

Desai, Preyas and Kannan Srinivasan (1995), “Demand Signaling
Under Unobservable Service in Franchising: Linear and Non-
linear Price Contracts,” Management Science, 41 (10),
1608–1623.

Dohmen, Thomas, Armin Falk, David Huffman, Uwe Sunde, 
Jürgen Schupp, and Gert G. Wagner (2005), “Individual 
Risk Attitudes: New Evidence from a Large, Representative,
Experimentally-Validated Survey,” Discussion Paper Series
No. 1730, Institute for the Study of Labor, (September),
(accessed November 29, 2010), [available at http://ftp.iza.org/
dp1730.pdf].

Douglas, Evan J., Dennis C. Glennon, and Julie I. Lane (1993),
“Warranty, Quality and Price in the US Automobile Market,”
Applied Economics, 25 (1), 135–42.

Emons, Winand (1989), “The Theory of Warranty Contracts,”
Journal of Economic Surveys, 3 (1), 43–57.

Fellner, Gerlinde and Boris Maciejovsky (2007), “Risk Attitude
and Market Behavior: Evidence from Experimental Asset Mar-
kets,” Journal of Economic Psychology, 28 (3), 338–50.

Gal-Or, Esther (1989), “Warranties as a Signal of Quality,” Cana-
dian Journal of Economics, 22 (1), 50–61.

Gerner, Jennifer and W. Keith Bryant (1981), “Appliance War-
ranties as a Market Signal?” Journal of Consumer Affairs, 15
(1), 75–86.



Parisi, Francesco (2004), “The Harmonization of Legal Warranties
in European Law: An Economic Analysis,” American Journal
of Comparative Law, 52 (Spring), 403–430.

Paulson, Matthew (2007), “Extended Warranty Sales Decreasing
in Retail Stores,” (September 24), (accessed November 14,
2010), [available at http://www.associatedcontent.com/article/
384172/extended_warranty_sales_decreasing.html?cat=46].

Png, Ivan P.L. and David Reitman (1995), “Why Are Some Prod-
ucts Branded and Others Not?” Journal of Law and Econom-
ics, 38 (1), 207–224.

Priest, G. (1981), “A Theory of the Consumer Product Warranty,”
Yale Law Journal, 90 (6), 1297–1352.

Purohit, Devavrat and Joydeep Srivastava (2001), “Effect of
Manufacturer Reputation, Retailer Reputation, and Product
Warranty on Consumer Judgments of Product Quality: A Cue
Diagnosticity Framework,” Journal of Consumer Psychology,
10 (3), 123–34.

Riley, John G. (1979), “Informational Equilibrium,” Economet-
rica, 47 (2), 331–60.

Rosen, Allison B., Jerry S. Tsai, and Stephen M. Downs (2003),
“Variations in Risk Attitude Across Race, Gender and Educa-
tion,” Medical Decision Making, 23 (6), 511–17.

Shimp, Terrence and William Bearden (1982), “Warranty and
Other Extrinsic Cue Effects on Consumer Risk Perceptions,”
Journal of Consumer Research, 9 (1), 38–46.

Soberman, David A. (2003), “Simultaneous Signaling and Screen-
ing with Warranties,” Journal of Marketing Research, 40
(May), 176–92.

92 / Journal of Marketing, March 2011

Spence, Michael (1977), “Consumer Misperceptions, Product
Failure and Producer Liability,” Review of Economic Studies,
44 (3), 561–72.

Srinivasan, Kannan (1991), “Multiple Market Entry, Cost Signal-
ing and Entry Deterrence,” Management Science, 37 (12),
1539–55.

Stafford, Alan (2006), “Are Extended Warranties Worth It?”
PCWorld, (March 21), (accessed November 15, 2010), [avail-
able at http://www.pcworld.com/article/124856/are_extended_
warranties_ worth_it.html].

U.S. Department of Commerce (1992), Product Warranties and
Servicing: Responsive Business Approach to Consumer Needs.
Washington, DC: U.S. Department of Commerce.

Warranty Week (2005a), “Extended Warranty Administrators,”
(January 19), (accessed November 11, 2010), [available at
http://www.warrantyweek.com/archive/ww20050119.html].

——— (2005b), “Extended Warranty Income,” (October 25),
(accessed November 11, 2010), [available at http://www.
warrantyweek.com/archive/ww20051025.html].

Wernerfelt, Birger (1988), “Umbrella Branding as a Signal of New
Product Quality: An Example of Signaling by Posting a Bond,”
Rand Journal of Economics, 19 (3), 458–66.

Wiener, Joshua L. (1985), “Are Warranties Accurate Signals of
Product Reliability?” Journal of Consumer Research, 12 (2),
245–50.


