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Abstract

Using data from the eBay car auction market, we test several predictions related
to warranty, seller reputation, and buyer experience in determining the final prices.
The existence of a warranty significantly generates a price premium, but the mag-
nitude decreases when the seller has a more established reputation. Further, in
contrast to private sellers, professional dealers, who are the ‘repeated-game play-
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1 Introduction

Information asymmetry, one of the most serious ‘frictions’ in markets, reduces confi-
dence in trading between sellers and buyers. Owing to this importance, an extensive
amount of literature has discussed the use of different market-signaling instruments to
signal the quality of products and services and to improve trading opportunities. How-
ever, most of the previous studies have only looked at the signaling effects of a single
instrument. Because of this, a host of fundamental questions remain unanswered, such
as, how do the instruments substitute for one another when there exist multiple signal-
ing instruments? How does such substitutability differ across different types of sellers?
How do buyers, especially those with different levels of market experience, respond to
the existence of multiple signaling instruments?

Among market signaling instruments, the most discussed are seller reputation and
warranty. Briefly, ‘reputation’ can be interpreted as a summary of the historical perfor-
mance of a seller, and ‘warranty’ is a guarantee that is issued to a buyer by the seller as a
promise to repair or replace the product within a specified period of time. In this study,
we investigate several hypotheses related to how warranty, seller reputation, and buyer
experience determine buyers’ willingness to pay in an online auction market. Study-
ing the impacts of these two signaling instruments and evaluating their heterogeneous
effects not only allows us to assess and anticipate what sellers and buyers will gain and
lose as a result of the signaling mechanisms, but it can also help us better understand
the relationships between different signaling instruments (mechanisms), providing in-
sights into the questions above. Furthermore, such knowledge can aid in the design of
marketplaces, providing useful implications for the creation of reputation rating sys-
tems as well as information disclosure policies.

The first question is whether buyers respond significantly to the presence of a warranty,
as a product-quality signal, in determining equilibrium prices, and how the price pre-
mium from a warranty changes with varying levels of seller reputation. Surprisingly,
despite an enormous body of research on warranty, only a handful of studies have em-
pirically examined the price premium from a warranty in internet auctions, and they
have reported equivocal results1. Our study therefore attempts to provide additional
evidence on the price premium resulting from a warranty in internet auctions. Seller

1For example, Lewis (2011) finds that the prices of cars with warranties are 5.9% greater than those
without warranties in the eBay Motors auction market, while the effect of warranty is not statistically
significant in eBay auctions of used comic books (Dewally and Ederington, 2006).
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reputation, on the other hand, has been broadly studied as a quality signaling strategy
in online markets 2. Therefore, it is natural to ask whether warranty and seller reputa-
tion can substitute for one another. Such substitutability remains largely unexplored
in the literature; to the best of our knowledge, only one previous paper has examined
seller reputation together with warranty and addressed the issue of substitutability.
Using data from an online tractor auction market, Roberts (2011) empirically shows
that a market-level warranty, provided by the maker in the form of a ‘guaranteed or
your money back’ promise, cannot substitute for an individual seller’s reputation, ei-
ther in determining price or the probability of a sale. In contrast, our data include
detailed warranty information at the individual-item level, allowing us to provide fur-
ther insight into the abovementioned questions.

Second, we investigate whether private sellers benefit more from the signaling effect
of warranty than professional sellers, and further, how the substitutability of warranty
for seller reputation changes across the two seller types. As will be explained, our data
allow us to observe whether the seller is a professional dealer or a private seller. The
former is more like a ‘repeated-game player’ in the market who has a higher incentive
to maintain a good reputation, while the latter can be interpreted as a ‘one-shot player’
who incurs a relatively low cost when reputation is damaged. This therefore provides a
great opportunity to empirically examine the validity of a well-known theoretical pre-
diction that when repeated interactions are possible in the market, the ‘friction’ from
information asymmetry can be eliminated or at least mitigated and will therefore not
significantly affect a buyer’ willingness to pay.

Lastly, we turn to the buyer side. Intuitively, buyer experience plays an important role
in determining willingness to pay for a product in a market. Moreover, the more expe-
rience a buyer has, the better the buyer will be at estimating the quality of the product.
This further implies that signaling instruments like warranty, seller reputation, etc.
would have less of an effect on willingness to pay when a buyer has more experience
in the market. Whether this statement is true is the third question we attempt to an-
swer. In particular, we examine how buyers with different levels of market experience
respond to the presence of a warranty and to the seller being a professional dealership.

In this paper, we first frame our empirical hypotheses using a simple auction model
involving bidding strategies and seller revenues. We then test these hypotheses us-
ing data from U.S. eBay, one of the biggest internet auction houses in the world. eBay

2See a brief literature review in Section 2.
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provides a well-designed system for rating reputation, called a feedback score. A par-
ticipant’s feedback score, which is the cumulative record of all comments provided by
partners in previously completed transactions, can be used as a proxy for market ex-
perience and reputation. Generally, a seller with a higher feedback score has a better
reputation, while a buyer with a higher feedback score has more market experience.
The data comprise 9005 sold car auction listings that are well-suited for our study. In
each completed auction listing, we can observe detailed information about the car, war-
ranty status, and transaction history (e.g., number of entering bidders and bids), and
sellers’ and buyers’ feedback scores. Such information allows us to measure not only
the effects of a warranty on auction prices and buyers’ entry and bidding behavior, but
also the effects of seller reputation and buyer experience.

Our empirical analysis is based on a ‘quasi-experimental’ approach, which was first
introduced by Elfenbein and McManus (2010) and can be briefly stated as follows3:
auction listings in the sample are matched into groups with the same combination of
seller identity, car body type, and starting price (rounded to the nearest thousand) but
with variation in terms of warranty status4. The advantage of matching sellers’ identi-
ties and similar car features is that it helps control for unobservable seller heterogeneity
and idiosyncratic characteristics in the listings, and therefore can be used to more pre-
cisely identify the impact of a warranty on buyers’ bidding strategies (willingness to
pay) and the final prices of auctions.

Our findings show that the presence of a warranty in an auction listing leads to a sig-
nificant increase in the final price, thereby indicating that buyers positively respond to
the presence of a warranty. The interaction term between warranty and seller feedback
score, which is used to measure the ‘substitutability,’ is negative and significant for
the determination of the auction prices, demonstrating that these two signaling mech-
anisms can indeed substitute for each other. More interestingly, this substitutability
varies across different seller reputation levels. Sellers in the lowest feedback score quar-
tile enjoy a price premium that is approximately 24 percent greater in auctions with a
warranty than without a warranty. However, this benefit decreases as the seller’s feed-
back score increases; on average, auctions with a warranty result in almost no price

3This approach has been widely used to investigate a variety of interesting research questions in
the related literature. See Elfenbein, Fisman, and McManus (2012), who apply the same identification
approach to investigate the impacts of charity in auctions; Einav, Farronato, Levin, and Sundaresan
(2013) and Einav, Kuchler, Levin, and Sundaresan (2015) for the analyses of the performance of different
selling strategies; and Elfenbein, Fisman, and McManus (2015) for the value of quality certifications of
sellers in eBay online markets.

4In Section 4 we will provide our matching strategy in detail.

3



premium for sellers who are in the highest feedback score quartile.

We then find that, in contrast to professional dealers, the presence of a warranty has a
greater effect on private sellers, who are more likely to be involved in one-time selling in
the market, consistent with the theoretical view that information asymmetry becomes
a more serious issue when the trading is a one-time purchase. Further, this signaling
effect from warranty decreases when private sellers have better reputations; the final
price decreases by around 15 percent when the seller feedback score increases by 1 per-
cent. For professional dealers, this substitution between warranty and seller feedback
score is not significant. Our finding implies that a warranty’s impact is amplified for
sellers who have not yet had the chance to prove their reliability to potential buyers
through publicly observable information, i.e., feedback score or being a professional
dealership.

We further find that the interaction terms of these two variables with the buyer feed-
back score are negative and significant, showing that an increase in buyer experience
lowers the values of warranty and professional dealership. In other words, a more
experienced buyer would rely less on signaling mechanisms to determine his or her
willingness to pay.

The remainder of the paper proceeds as follows: Section 2 provides a brief review of
the related literature. We describe the car auction environment on eBay in Section 3,
and provide the data description in Section 4. We then offer a simple theoretical model
to frame our empirical hypotheses in Section 5. In Sections 6 and 7, we present our
main empirical analyses. Section 8 concludes the study.

2 Related Literature

We first provide a brief introduction for the rationale behind providing a warranty.
Thereafter, we review the recent development of online marketplaces and the related
reputation systems, and then discuss the contributions of our research to the literature.

In the literature of economic theory, different theoretical models have been developed
to explain the prevalence of warranties in markets5. The existing theoretical litera-
ture since Spence (1977), which explores the impacts of warranties, focuses mainly on
quality signaling. Matthews and Moore (1987) consider signaling effects of warranties

5See a survey by Murthy and Djamaludin (2002).
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within a more complicated trading environment, in which warranties have multidi-
mensional interactions with other selling strategies like price discrimination, bundling,
etc. Lutz (1989) shows that warranties can be used to signal the quality of products
when there exists information asymmetry between sellers and consumers6. In addi-
tion, several other papers have proposed different explanations for the prevalence of
warranties in markets. For example, Heal (1977) argues that when there exists uncer-
tainty about the quality of a product or a service, a warranty can be used as insurance by
sharing the risk between consumers and sellers. Kubo (1986) examines the impacts of
warranties when consumers are heterogeneous, and shows that warranties can work as
a price-discrimination mechanism, in which consumers choose appropriate warranty
plans according to their different income levels.

To the best of our knowledge, only a few empirical studies have looked at the effects of
warranties on buyer demand and seller revenue. Specifically, Dewally and Ederington
(2006) examine comic book sales in eBay auctions and find that the price of a comic
book with a warranty is not statistically different from that without a warranty. In con-
trast, Lewis (2011) provides evidence that the presence of a warranty brings about a
significant increase in the final price in the eBay Motors auction market, although war-
ranty is not the main focus of the study. Recent work by Choi and Ishii (2010) uses
data from a survey on new automobiles to investigate the impact of manufacturer-
provided power train warranties in automobile markets. Their empirical results show
that consumers significantly value a warranty as a signal of the unobservable quality
of products. Other prior studies examine warranty with different scopes. For example,
Douglas, Glennon, and Lane (1993) use survey data and examine whether a warranty
induces lower quality of repair services ex-post in a less competitive automobile mar-
ket. Gill and Roberts (1989) attempt to investigate the correlation between the quality
of sellers and their willingness to offer a warranty.

Starting with Shapiro (1983), many researchers have theoretically analyzed the rela-
tionship between transaction price and seller reputation, with the main conclusion
being that sellers with a better reputation should obtain a price premium, as repu-
tation signals good product quality. With the development of online markets in the
last two decades, a great deal of empirical research on online reputation systems has
been conducted. Almost all of those studies are based on eBay’s reputation system
and mainly examine whether empirical observations are consistent with the theoreti-

6See the related studies by Courville and Hausman (1979); Grossman (1981); Gal-Or (1989); Mann
and Wissink (1990); Shieh (1996); Balachander (2001), for example. For a survey, see Emons (1989).
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cal predictions7.

The review of the two strands of literature suggests that prior empirical studies have
rarely examined the effect of a warranty on the final price, not to mention the interac-
tion effect with seller reputation. By addressing these issues, we attempt to provide
further insight into the determination of final prices in internet auctions. In this sense,
our study can be seen as a complementary study to that of Roberts (2011), who focuses
on the substitutability of market-wide warranty policies for the individual seller’s rep-
utation. Further, our study not only empirically illustrates the relationship between
warranties, seller reputation, and buyer experience, but also advances the large and
well-developed literature on information asymmetry and adverse selection in markets.
In doing so, it aids our understanding of how sellers and buyers can utilize alternative
signaling mechanisms to reputation to remedy non-observability in terms of the qual-
ity of products and the reliability of sellers. In this sense, our study complements prior
studies in the field. By using eBay car auctions, Lewis (2011) provides empirical evi-
dence that sellers benefit from disclosing more information in the market, i.e., a greater
number of photos. Elfenbein, Fisman, and McManus (2012) show that sellers without
an observable record of previous performance can utilize charity donations as an alter-
native signaling mechanism to reputation and to accelerate the speed of reputation de-
velopment. Elfenbein, Fisman, and McManus (2015) study the value of sellers’ quality
certifications on sales and how a certification system can reduce uncertainty regarding
quality in online markets.

Our study also contributes to the new and growing literature on reputation system de-
sign in online marketplaces (see Li and Xiao (2014); Cabral and Li (2015), for example).
In order to maintain performance, an online marketplace as a pure market intermedi-
ary needs to consider designs for both information disclosure and a reputation rating
system, as well as the associated responses of sellers and buyers. Our research com-
plements previous research on online reputation systems, showing that a reputation
rating system is of benefit for improving trading opportunities. Nonetheless, online
marketplaces should continually innovate and improve signaling mechanisms that in-
volve different seller types and buyer experiences in order to help market participants
build up trustworthiness.

7See the related studies by Eaton (2002); Lucking-Reiley, Bryan, Prasad, and Reeves (2007); McDon-
ald and Slawson (2002); Melnik and Alm (2002); Resnick, Zeckhauser, Swanson, and Lockwood (2006);
Livingston (2005); Houser and Wooders (2006), Li (2010), Bolton, Greiner, and Ockenfels (2013), for ex-
ample.
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3 eBay Car Auction Market

In this section, we briefly describe the auction mechanism, sellers’ choices, and the
reputation system used in the eBay automotive market.

Auction mechanism. As a central market organizer, eBay provides a platform for sell-
ers and buyers to trade items. The standard eBay auction format is a variant of a second-
price auction with a specified ending time. This fixed ending time is pre-specified by
sellers, with options of 1, 3, 5, 7, or 10 days. Besides auctions, sellers can use a variety of
other mechanisms to sell their items. For example, sellers can use fixed price offers in
the auction listings, called ‘Buy-It-Now’ options, which give bidders a chance to obtain
the items by paying pre-specified prices before any bids are made. The option disap-
pears after the auction listing receives a qualified bid, after which the standard bidding
process begins.

eBay also provides other options that enable sellers to customize their listings. An op-
tional starting price, for example, plays the same role as a public reserve. A secret
reserve can also be set, and bidders are informed about whether it has been met dur-
ing the period of bidding competition. If the final auction price is less than the secret
reserve, the seller does not need to commit to the transaction. Sellers can also choose
delivery methods for the auction listing, mainly regarding who should pay for the de-
livery fees. After the auction listing becomes active, bidders can submit their bids.
When the auction ends, the bidder with the highest bid wins the object, but only pays
the maximum between the second highest bid and the starting price. If the auction has
a secret reserve price, the second highest bid should be greater than the secret reserve
price; otherwise, the seller does not need to commit to the sale.

When creating a listing, a seller needs to choose not only the auction settings mentioned
above, but also how to describe the product for sale. In the eBay car auction market,
the seller is required to provide some standardized and mandatory information in the
listing, including whether they are a professional dealership, the make of car, body
type, model, mileage traveled, production year, etc. In addition to that information,
the seller can choose to add other details in the item description by using text, photos,
graphs, etc. eBay may charge some fees for posting additional information above a
certain limit. For example, if a seller wants to upload more than a certain number of
photos, it costs $0.15 per each additional photo.

Warranty information is one of the optional listing-level choices for sellers, made along
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with other listing characteristics. eBay provides four options to indicate the warranty
information for the car being listed: ‘Existing warranty,’ ‘NO existing warranty,’ ‘Un-
specified,’ and ‘Enter your own choice.’ Notably, for the option of ‘Enter your own
choice,’ the seller can enter a specific description of the warranty, such as how many
miles and/or years the warranty protection covers. When warranty information is in-
cluded in the listing, it will be visible in the ‘Item specifics’ section of the listing. In
Section 4, we will discuss the warranty classification strategy used in our empirical
analysis in greater detail.

Feedback rating system. eBay provides a feedback system to assess the transaction
histories of sellers and buyers; this is designed to mitigate information asymmetry and
commitment problems. For each completed transaction, the winning bidder rates the
seller in the form of a positive (+1), negative (−1), or neutral (0) response, and the seller
can leave a positive (+1) or neutral (0) response for the winning bidder. The feedback
system mainly consists of two measures: feedback score and positive feedback percent-
age. Feedback score is the record of overall responses. The more trading experience
a seller/buyer has on eBay, the higher the feedback score that buyer/seller will ob-
tain. Positive feedback percentage is the percentage of positive responses out of the
overall number of responses. Besides these two ratings, buyers can collect additional
information on a seller’s historical performance by reviewing the comments of buyers
from previously completed transactions. Moreover, eBay recently introduced a new
and further detailed rating system to measure the quality of a seller’s services, which
includes the sub-categories of ‘Item as described,’ ‘Communication,’ ‘Shipping time,’
and ‘Shipping and handling charges.’ Following most of the previous related studies,
we focus on seller feedback score as the main measurement of seller reputation8.

There are several advantages to using data from eBay’s online auction markets. First, in
contrast to offline marketplaces, the search procedure is almost ‘frictionless’ in online
marketplaces, where sellers and buyers benefit from reductions in searching costs; that
facilitates a more precise measurement of the signaling effects of different information-
disclosure mechanisms. Second, having detailed information about each transaction
allows us to use extensive controls in our regressions, eliminating the possibility of
the main findings arising from idiosyncratic characteristics of agents that may induce
systematic differences between auction listings with and without a warranty. Third,
eBay’s online marketplace provides detailed information regarding bid history, dealer-

8See further discussions from Rob and Fishman (2005) and Roberts (2011) on why it is appropriate to
use the aggregate level of comments, like seller feedback score, as an accurate proxy for seller reputation.
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ship status, and feedback ratings. In most existing studies, the prices being compared
are typically fixed prices rather than transaction prices, which makes it difficult (and
sometimes impossible) to identify the impacts of a warranty on the variability of trans-
action prices9. In our sample of auction listings, each auction attracted a reasonably
large number of bidders (approximately 10 buyers per auction), and moreover, we can
observe the bidding records of all bidders. Overall, these features of our sample help
us more precisely measure changes in buyers’ willingness to pay in the presence of a
warranty and across different types of sellers. Furthermore, the well-organized rating
system of eBay gives us chances to look closely at the relationships between warranties
and seller reputation and buyer experience.

4 The Data

The data collected from the eBay Motors website include detailed information on car
auction listings successfully completed between November 2014 and October 2016. We
make several sample restrictions before conducting our analysis. We first eliminate
listings for which sellers are not based in the United States. We then exclude obser-
vations with an unclear setting or missing data on the listing characteristics. We also
drop those observations where the car is broken but some parts are available for sale.
To measure the impact of a warranty more precisely, we also eliminate listings with un-
clear descriptions of warranty information, such as “407-832-1759 Don’t Miss IT MAke
Call NOW!”

For each sampled listing, we observe the characteristics of the car, including maker,
body type, age, mileage, etc., as well as the characteristics of the auction listing, in-
cluding warranty status, start price, ‘Buy-It-Now’ option (equal to 1 if the listing has
the option, 0 otherwise), listing duration (days), number of photos, whether the auc-
tion has a secret reserve price, whether the car is sold through the ‘Buy-It-Now’ option
(equal to 1 if the listing ends with the option, 0 otherwise), and who pays the ship-
ping fees after the transaction. We also observe other listing information, including
the seller’s feedback score and positive percentage, the seller’s geographical location
(state level), professional dealership status, bid history, number of bidders, number of
bids submitted by each bidder, start time, and end time of the listing. In this section,
we will first illustrate how we classify the warranty in the sample and then describe

9See Chu and Chintagunta (2009, 2011), for example.
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the matching strategy used in the analyses. Thereafter we will present the summary
statistics.

Warranty classification. As described in Section 3, a seller can choose either to sim-
ply reveal whether the car has an existing warranty, or to provide specific information
about the warranty. Because of this, auction listings in the sample exhibit substantial
variation in terms of warranty content, including mileage, duration, power train, en-
gine, transmission, or a combination of the preceding, and different types of warranties,
like manufacturer-approved, extended, etc. In addition, in the eBay car auction mar-
ket, a market-wide protection program called ‘Vehicle Purchase Protection (VPP)’ is
included in each listing at no additional cost. The program provides protection ‘up
to $50, 000’ for non-delivery of the vehicle, undisclosed defects in the title, and certain
undisclosed defects in the vehicle. Although eBay states that the VPP program is not
a warranty or a substitute for buyer diligence, this program effectively covers dam-
age to major parts, including the engine, transmission, etc., and reimburses the lost
amount if buyers submit the request within 45 days after the transaction is completed.
In this sense, we may skew our sample toward auction listings that have warranties
with longer specified time periods. However, this can be interpreted as a strength
rather than a weakness in our analysis, since the existence of market-wide protection
makes our analysis more likely to reflect the conscious behavior of buyers who under-
stand the impacts of an individual-level warranty in transactions.

The usable data consist of 9005 cars successfully sold through auction listings, with
92150 bidders in total. The key variable of interest, the warranty, is classified as fol-
lows: the warranty dummy is equal to one if the auction listing indicates an ‘Existing
warranty’ or includes any specified warranty information (e.g., ‘90 days,’ ‘3-month war-
ranty,’ ‘10000 miles’) or similar descriptions (e.g., ‘only power train’) under the option
of ‘Enter your own choice,’ while it is equal to zero if the seller has chosen the option of
‘No existing warranty’ or ‘Unspecified,’ or has provided any information indicating the
lack of a warranty (e.g., ‘no warranty included’) or similar descriptions (e.g., ‘expired,’
‘sold as is’) under the option of ‘Enter your own choice’, or has left the section blank10.
After the classification of all the car auction listings in the sample, approximately 52

percent have a warranty status equal to one, or 4668 auctions.

Matching strategy. Our ‘quasi-experimental’ approach consists of the following: we
10In Section 7, we will group warranties into different subcategories of ‘days and miles,’ ‘warranty on

car parts,’ and ‘existing warranty (including certified pre-owned warranty),’ and will then separately
examine their impacts on final price and the relationship with seller reputation.
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match auction listings in our sample into groups based on the same seller identity, car
body type, start price (rounded to the nearest thousand), but with variations in the
warranty status. This results in each group having at least one auction listing with a
warranty status equal to one, and at least one auction with a warranty status equal to
zero. By doing so, the group-fixed effect helps us control for the idiosyncratic character-
istics of sellers, e.g., some buyers may strictly prefer to purchase cars from professional
dealers or from specific regions due to the consideration of shipping costs.

We now explain the definition of seller identity used in the matching process. Sellers
in the eBay car auction market can be distinguished by their usernames. Thus, for pro-
fessional dealers who normally sell multiple cars on eBay, we use their eBay usernames
as identities. However, we cannot do the same for private sellers, as most only sell one
car on eBay (approximately 81 percent of the private sellers in our sample list only one
car). Instead, we use the combination of the private seller’s geographic location (state
level) and feedback score quartile as the private seller’s identity. The reason for includ-
ing private sellers’ geographical locations is due to the fact that the shipping cost of a
car, which is in addition to the price paid to the seller, is not negligible, and potential
buyers must take it into account when submitting their bids.

Our analysis relies on the assumption that cars with the same body type and start price
are substitutes. This assumption is not unreasonable for several reasons11. In eBay’s car
auction market, almost all of the auction listings are for used and well-traveled cars, and
in the purchase guide ‘What to Look for When Buying a Used Car Online’ on the eBay
Motors website, the first suggestion for potential buyers is that ‘it is important to set
up a budget before searching for a used car online.’ Thus, it is very likely that the pool
of buyers who are interested in purchasing in the market are more sensitive to price
than brand. Furthermore, one of the main search algorithms on eBay Motors is ‘shop
by type,’ which returns all of listings of the selected body type. This also indicates how
potential buyers search the car listings.

Overall, this matching strategy minimizes the unobservable heterogeneity from auc-
tion characteristics and seller characteristics, while focusing on the systematic differ-
ences between auctions with and without a warranty, and the bidding behavior of buy-
ers in response to the presence of a warranty.

Summary statistics. Table (1) presents the summary statistics for the full sample. On
11There is a large body of literature discussing the relationship between price sensitivity and brand

loyalty, see Krishnamurthi and Raj (1991), and Allenby and Lenk (1995), for example.
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average, the cars sold in the auction listings are relatively new but well traveled; the
mean and the median car age are approximately 2.65 years and 3 years, respectively,
and the mean and the median mileage are around 29040 miles and 22135 miles, respec-
tively. The average listing duration is around 6.6 days, and approximately 94 percent of
the auction listings require the winners to pay the shipping costs12. Around 23 percent
of all auction listings have a secret reserve, and the auction listings include 15 photos on
average. Since the auction format in eBay’s auto market is second-price, the final price
of a listing is equal to the maximum between the (public and/or secret) reserve price
and the second-highest bid. Approximately 20 percent of the listings have a ‘Buy-It-
Now’ option. If the listing is ended by a bidder exercising the ‘Buy-It-Now’ option, the
final price is equal to the ‘Buy-It-Now’ price, which was predetermined by the seller.
In the full sample, approximately 5 percent of all listings are sold through the ‘Buy-
It-Now’ option. On average, each listing attracted 10 bidders and received around 30

bids during the bidding process.

In the full sample, there are 1000 professional dealers and 1333 private sellers, offer-
ing 7358 and 1647 car auction listings, respectively. Although professional dealers only
make up around 43 percent of sellers in the sample, they share approximately 82 per-
cent of auction listings. The sellers are well experienced, with mean and median feed-
back scores of 968 and 360, and most of them maintain a 100 positive feedback percent-
age, suggesting that they understand the rules of the marketplace and seller feedback
rating system. As presented in Table (1), the professional car dealers (with mean and
median feedback scores of 1151 and 473, respectively) have more experience than pri-
vate sellers (with mean and median feedback scores of 151 and 93, respectively). In
addition to the variables listed in Table (1), we can also observe the bid history for each
auction listing, including bidders’ names, time, and number of bids submitted by a
bidder.

Following the matching criteria characterized above, we generate the matched sam-
ple. Of 9005 auction listings, only about 41 percent are matched into 206 groups. In
the matched sample, there are 3722 auction listings and each group has 18 car auction
listings on average. We provide the summary statistics of the matched sample in Table
(2). In the sample, we observe that 3476 auctions matched into 130 groups are listed by

12Most eBay listings in other item categories, such as books, cell phones, computers, etc., charge flat
fees or no fee for shipping within the United States. However, eBay car auctions are different from other
item categories. In most cases, it is expensive to ship cars, especially across different states, and thus
most car auction listings require the winners to pay the shipping fees – more than 97% in our sample.
See Tyan (2005); Hossain and Morgan (2006); Brown, Hossain, and Morgan (2010) for analyses of the
impact of shipping cost on prices and bidding behavior.
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professional dealers. Listings from private sellers only make up a small proportion of
approximately 7 percent of all matched auction listings, accounting for 246 auctions in
76 groups. Like the full sample, professional car dealers have more experience in the
market (median feedback score of 641) than private sellers (median feedback score of
94).

In Table (A1) of the Appendix, we regress other auction variables that a seller can de-
cide for an auction listing, including number of photos, secret reserve, duration, and
shipping fees, on warranty and its interaction terms with professional dealerships and
the natural log of seller feedback score. The results show almost no correlations be-
tween the warranty, the interaction terms, and the listing choices. Out of 8 regres-
sions, only the correlation between the interaction term and duration is significant at
the 10% level. This seems to suggest that warranty cannot be substituted by other auc-
tion choices.

5 An Illustrative Model

In this section, we construct a simple theoretical model to illustrate how warranty, feed-
back score (seller and buyer), and professional dealership status affect buyers’ willing-
ness to pay (bids) and seller revenue in a second-price auction. At the same time, we
frame our empirical hypotheses based on the predictions of the theoretical model.

5.1 Warranty and seller reputation

Suppose a seller sells a single indivisible item by employing a second-price, sealed-bid
auction. There are N risk-neutral bidders, where 1 < N < ∞. The quality of the item
is not revealed to the winner until after the transaction has taken place. This infor-
mation asymmetry therefore causes uncertainty for all bidders. We assume here that
there is the probability p ∈ (0, 1) that the item is of high quality and all bidders’ private
values, denoted by vi, i = 1, 2, ..., N , are independently drawn from a common, atom-
less distribution G over support [0, v̄], where 0 < v̄, G(0) = 0, G(v̄) = 1, and g ≡ G′.
There is the probability 1 − p that the item is of low quality and we assume that all
bidders value the item as zero for convenience. To simplify the theoretical analysis, we
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assume that the seller must sell the item and thus cannot set a reserve price 13. The
probability p depends on both the seller’s feedback score (as a proxy for reputation),
denoted by Fs ∈ [0,+∞), and warranty, denoted by W ∈ {0, 1}. The seller’s feed-
back score Fs reflects their trading history and experience in the trading marketplace;
the higher the seller’s Fs, the more reliable and reputable the seller is and further, the
more likely that the item is of high quality. Warranty is a binary choice variable for
the seller; W = 1 if the item has a warranty, and W = 0 if the item does not have
a warranty. Now treating Fs and W as continuous variables, we further assume that
fix Fs, p(Fs,W = 1) > p(Fs,W = 0), and ∂2p(Fs,W )/∂Fs∂W < 0. This reflects how
warranty as a signal from the seller reduces uncertainty and makes the item more at-
tractive. However, the negative cross derivative implies that the impact of warranty on
the probability p decreases when the seller has a higher feedback score.

Now let us examine the equilibrium bidding strategy and seller revenue in the auction
game. Bidders observing the seller’s Fs and W then decide how much to bid, denoted
by bi ∈ [0,+∞). With the probability p(Fs,W ), the payoffs of a bidder i with private
value vi from submitting a sealed bid of bi can be described as follows: p(Fs,W )vi −
maxj 6=i bj if bi > maxj 6=ibj ; otherwise, zero. It can be clearly seen that the equilibrium
bidding strategy should be for the bidder to bid his ‘true’ value in the auction, that is,

bi(Fs,W, vi) = p(Fs,W )vi. (1)

Equation (1) shows that the amount a buyer is willing to pay (bid) in an auction de-
pends on not only his private value but also the uncertainty parameter, which is deter-
mined by the seller’s reputation and the warranty status. Based on the bidding strategy,
the seller’s expected revenue, denoted by ER(Fs,W ), can be stated as follows:

ER(Fs,W ) = N(N − 1)p(Fs,W )

∫ v̄

0

v(1−G(v))G(v)N−2g(v)dv. (2)

Equations (1) and (2) imply that bi(Fs,W, vi) andER(Fs,W ) increase when the item has
a warranty, i.e., W = 1, and further, the effect of a warranty on ER(Fs,W ) decreases
as Fs increases, i.e., ∂2ER(Fs,W )/∂Fs∂W < 0. Next, we will discuss the relationship
between warranties and high-quality items. When an item is of low quality, the auction
winner will realize after the transaction that the value of the item is zero, vi = 0. This

13In fact, it is easy to show that our theoretical analysis and the following hypotheses are not affected
when the seller can offer a reserve price (public and/or secret) in the auction.
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can be interpreted as a ‘product failure.’ If the item has a warranty, it becomes costly
for both the seller and the winner to repair or replace the item, and other associated
costs also exist, such as time cost, cost of damage to seller’s reputation, etc. However,
this would not be true if the item is of high quality. Thus, in order to distinguish his
products from low-quality items, the seller has the incentive to reveal the warranty
information for a high-quality item in the auction listing.

The theoretical analysis above provides our first main empirical hypothesis concerning
the relationship between warranties and buyers’ willingness to bid, which can be stated
as follows:

Hypothesis 1. A warranty as a signal of high quality increases buyers’ willingness to
bid, all else being equal.

A higher seller feedback score implies a more established reputation, and it is thus
more likely that the item in the auction will be of high quality. Therefore, bidding
offers will be commensurate with a ‘high-quality type’ of product. As a result, this
will lower the signaling effect of a warranty as well as the price premium to the seller,
which leads to the following hypothesis:

Hypothesis 2. Seller feedback scores and warranties are substitutes, implying that a
seller with a more established reputation (higher seller feedback score) will obtain a
relatively lower premium from a warranty, all else being equal.

As mentioned in Section (3), sellers in the eBay car auction market can be classified
into two types: professional dealers and private sellers. Thus, it will be interesting to
examine how a warranty affects bidders’ bidding strategies and the associated seller
revenues across both types of sellers. Here, status as a professional dealership can
be interpreted as another signaling measure for the quality of the product. To repre-
sent this, we replace seller feedback score Fs in equations (1) and (2) with professional
dealership status, denoted by D ∈ {0, 1}, where D = 0 indicates a private seller and
D = 1 indicates a professional dealer. We can then re-write bi(D,W, vi) and ER(D,W )

accordingly, and intuitively arrive at the following hypothesis:

Hypothesis 3. Compared to professional dealers, private sellers enjoy more benefits
from warranties, all else being equal.

In other words,
[
ER(D = 1,W = 1) − ER(D = 1,W = 0)

]
<
[
ER(D = 0,W =

1) − ER(D = 0,W = 0)
]
. In the market, professional dealers are more like ‘repeated-

game players’ and thus have stronger incentives to maintain a good reputation, as it
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would be more costly for dealers if their reputation were damaged. In contrast, private
sellers are more like ‘one-shot players,’ and thus signaling mechanisms like a warranty
would be more effective for them to use to signal the quality of the product. This is con-
sistent with the previously-mentioned theoretical prediction that information asymme-
try should become relatively less important when repeated iterations are possible in the
market, implying that signaling mechanisms will provide relatively lower benefits for
professional dealers.

Further, it is of interest to examine the substitutability of warranties for feedback scores
across the two types of sellers. Since the signaling effect of a warranty is more useful
for private sellers, we would expect that the substitutability of a warranty for a private
seller’ reputation would be more significant than with professional dealers. Techni-
cally speaking, the interaction term between warranties and a private seller’s feedback
score should be negative and significant for determining the final price of the auction.
However, this substitutability should not be significant for professional dealers, who
are the ‘long-term players’ in the market.

Hypothesis 4. There exists a significant substitution between warranties and feedback
scores for private sellers but not for professional dealers, all else being equal.

5.2 Warranty, professional dealership status, and buyer experience

We next examine how buyers with different experience levels respond to the presence
of a warranty and to different types of sellers in the auctions. As mentioned before,
eBay buyers also have their own feedback scores, which represent the number of his-
torical transactions each buyer has completed. Thus, we can use feedback scores to
measure buyers’ experiences in the marketplace. We denote a buyer’s experience by
Fb ∈ [0,+∞). We further define α ∈ [0, 1] as the capability of the buyer to assess all
information in the auction as a function of Fb. Intuitively, the more experience a buyer
has, the better he or she will be at estimating the quality of the good.

In an auction, fixed bidder i’s private value vi, both α(Fb) and p(Fs,W ) (or p(D,W ))
jointly determine the bidder’s willingness to bid bi in equation (1) as well as the seller’s
expected revenue ER in equation (2), which further implies that Fb can substitute for
the signaling effects of W and D. This suggests the following testable hypothesis:

Hypothesis 5. A buyer with more experience (as measured by buyer feedback score)
is less willing to pay a premium for the presence of a warranty or for a professional
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dealership, all else being equal.

6 Empirical Analysis

In this section, we start by investigating the impacts of a warranty and its relationship
to seller reputation in the determination of equilibrium prices. This corresponds to Hy-
potheses 1 and 2. Furthermore, we explore how this relationship varies across different
types of sellers, which relates to Hypotheses 3 and 4. Thereafter, we examine Hypoth-
esis 5. Finally, we conduct robustness checks for our results by considering different
specifications.

6.1 The impacts of warranty and substitution for seller feedback score

We assume that the natural log of the final price (Final price) depends on the presence
of a warranty (Warranty), the level of seller reputation as measured by seller feedback
score (SFeed), and a set of control variables (Controls) in the following manner:

ln(Final priceig) = αg + βWarrantyig + γWarrantyig × ln(SFeedig)

+ δControlsig + εig,
(3)

where g indexes a group of auction listings matched by seller identity, car body type,
and start price; i indexes a specific listing within the matched group; αg captures the
group fixed effect; and εig is an error term that captures unobserved characteristics
varying within the group. The interaction term in equation (3) captures the substi-
tutability of warranty for seller reputation and its coefficient γ, reflects how buyers’
responses to warranties vary with seller feedback scores.

In equation (3), Controls contain observable variables of the characteristics of the car
and of the auction listing, including the natural log of car age, the natural log of mileage,
whether the car is used, the number of photos, who pays shipping costs (equal to 1 if
the winner pays for shipping, 0 otherwise), secret reserve status, listing duration, ‘Buy-
It-Now’ option, whether the listing ends through the ‘Buy-It-Now’ option, number of
entering bidders, and the week-fixed effects (which week of the year the listing starts).
For inference, we use robust standard errors clustered at the seller level.

For comparison purposes, we also run regressions with the full sample of 9005 auction

17



listings, including the group-fixed effect, the week-fixed effect, and all control variables
for the observable characteristics of sellers and auctions. This serves as a benchmark to
examine whether our main results from the matched sample are systematically driven
by dropping unmatched observations.

The estimated results are reported in Table (3). In columns (1) and (2), we provide the
results for the model without the interaction term, based on the full sample and the
matched sample, respectively. We find that on average, the final price in an auction is
approximately 11 percent greater with a warranty than without it. This reflects that
the presence of a warranty affects the transaction prices paid for cars by buyers in the
auctions. Though we do not report all of the estimated coefficients of the control vari-
ables in Table (3) for the sake of space, they are found to be consistent with what would
be intuitively expected. For example, car age and mileage, the most important charac-
teristics of a used car, are negatively correlated with the final price, and the sellers’
choices for the auction listing, like having a secret reserve, the number of photos, etc.,
also influence the final price.

The results for equation (3) are presented in column (3) (the full sample) and in column
(4) (the matched sample). In both regressions, the results for the warranty dummy re-
main qualitatively similar in the sense that buyers respond positively to a warranty;
the average price premium in the auction listings with a warranty is increased by ap-
proximately 60 percent for a seller with no transaction history in the market. More
interestingly, the coefficients of the interaction term are negative and significant at the
1 percent level; on average, the price premium for listings with a warranty is decreased
by 8 percent for each percent the seller’s feedback score increases, suggesting that a
better reputation on the part of the seller lowers the price premium from the warranty.
These results are in support of Hypotheses 1 and 2.

To further investigate how a warranty affects the final price of an auction for different
levels of seller reputation, we analyze a variant of equation (3): we classify all sellers
in the sample by feedback score quartiles, where the cutoffs are 123, 360, and 801. The
warranty dummy is interacted with an indicator variable that is equal to 1 if the seller
belongs to the particular feedback score quartile:

ln(Final priceig) = αg + βWarrantyig +
4∑

j=2

γj

(
Warrantyig × SFeedQ(j)ig

)
+ δControlsig + εig,

(4)
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where SFeedQ(j) is the dummy for the jth quartile. The coefficients of interest are
γj (j = 2, 3, 4), capturing the effects of the warranty on the final price in each of the
seller feedback score quartiles. The estimation results are presented in columns (5)
(the full sample) and (6) (the matched sample). Though the interaction term with the
second seller feedback score quartile is not significant, there exists a monotonic and
decreasing trend in the price premium from a warranty as a function of seller feedback
score quartile. The presence of a warranty increases the average final price by around
24 percent for sellers in the lowest feedback score quartile, but sellers in the highest
feedback score quartile obtain almost no increase in the final price in the presence of a
warranty. This analysis provides further evidence to support Hypothesis 2.

6.2 Impacts of warranty across different seller types

To investigate Hypothesis 3, we first consider the interaction term of warranty and pro-
fessional dealership in equation (3), and inquire as to whether a warranty and profes-
sional dealership status are substitutes. We present the estimation results in columns
(7) and (8) of Table (3). Consistent with our hypothesis, the coefficients of the interac-
tion term are negative and significant at the 1 percent level; although a warranty, on
average, generates a price premium of 52 percent for sellers, professional dealers in fact
obtain a very small price premium (approximately 4 percent) in auction listings with a
warranty. This provides supporting evidence that a professional dealer will enjoy less
of a price premium from having a warranty in an auction listing.

We then separate sellers from the full and matched samples into two sub-categories
according to their professional dealership status, and further investigate how the price
premium varies across the sub-categories. As shown in the theoretical model, a war-
ranty as a quality signaling mechanism will have more impact for private sellers but less
for professional dealers. This is because information asymmetry is a more serious issue
for ‘one-shot players’ in markets. We would then expect professional dealers to obtain
a relatively lower price premium in auction listings with a warranty, in contrast to pri-
vate sellers. Moreover, when private sellers establish better reputations (measured by
feedback scores), the signaling benefits of a warranty become lower. To examine this,
we re-estimate columns (1) to (4) of Table (3) for these two sub-categories of sellers.

Table (4) reports the estimation results. Columns (1) – (4) for the private seller sub-
category show that the estimated coefficients for warranty are positive and significant
at the 1 percent level, while the interaction terms with seller feedback score are negative
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and significant, indicating that a warranty induces a price premium for private sellers
but that this premium decreases with increasing seller feedback score. In contrast, as
seen in columns (5) – (8) for the professional dealer sub-category, the coefficients for
warranty are positive and significant, but the magnitude of the estimated coefficients
for warranty are relatively smaller; with a warranty, the final price is increased by 50

percent for private sellers but only by 5 percent for dealers. More importantly, columns
(7) and (8) show that for professional dealers, the interaction terms between warranty
and seller feedback score are not significant. These results, consistent with empirical
Hypotheses 3 and 4, indicate that private sellers benefit more from a warranty, but that
this benefit decreases when private sellers have higher feedback scores. Nonetheless,
since professional dealers are the ‘long-term players’ and are more reputable in the
market, the signaling effect and substitutability of warranty become insignificant.

6.3 Buyer experience

In this subsection, we examine the final empirical hypothesis – Hypothesis 5 – regard-
ing how buyers’ responses to warranties and professional dealerships vary with their
buying experience. Our first interest here is in analyzing bidders who participate in
auction listings both with and without warranties so as to identify the effect of a war-
ranty on a buyer’ willingness to pay. Moreover, this analysis will also help us clarify
the concern that the price premium resulting from a warranty, as shown in the analyses
above, could be driven by the possibility that auctions with a different warranty status
systematically attract distinct segments of consumers. To analyze this, we modify the
matching strategy as follows: we match the auction listings into groups with the same
combination of bidder identity, car body type, and start price (rounded to the nearest
thousand), but with a variation in warranty status. Since a bidder may submit multiple
bids in an auction, we restrict here our attention to the maximum bid submitted by the
bidder as the dependent variable in each auction listing in the matched groups. After
matching, it turns out that the matched sample includes 5828 groups (the number of
bidders who submitted bids in auctions with and without a warranty) and each group
on average contains approximately 12.6 auction listings.

We then regress the maximum bid on the warranty, and the interaction term with buyer
feedback score (which is used to capture the buyer’s experience in the auction market).
In the analyses, we also include all of the observable variables related to the charac-
teristics of the car, the auction, and the seller as controls, as in the baseline estimation
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(equation (3)). The results of the regressions are presented in Table (5). Columns (1)
and (2) are the regression results for the full sample and the matched sample, respec-
tively, with the finding that the estimated coefficients of warranty remain positive and
statistically significant at the 1 percent level. More notably, the interaction terms are
negative and significant, indicating that buyers with more market experience are will-
ing to pay less for a warranty.

To further investigate the relationship between buyer experience and their responses
to professional dealerships, we next examine whether buyers with a higher feedback
score will pay less in auctions run by professional dealerships. For this purpose, we
match the auction listings into groups with the same combination of bidder identity,
car body type, and start price, but with variation in professional dealership status. Fol-
lowing Hypothesis 5, if professional dealership status can be used to reveal the quality
of the product, then the interaction term between the professional dealership and the
buyer feedback score is expected to lower the price premium for professional deal-
ers. We report the results of the regressions in columns (3) and (4) of Table (5). As
expected, status as a professional dealership significantly affects the price premium,
increasing the final price by approximately 15 percent, and the coefficients on the in-
teraction terms are negative and significant, indicating that the final price is reduced
by around 4 percent.

Consistent with Hypothesis 5, buyers positively respond to the presence of a warranty
and to professional dealerships, implying that there exist signaling effects of both mar-
ket instruments that reduce information asymmetry and increase buyers’ willingness
to pay. However, when buyers obtain more experience and understand the market
better, their willingness to pay for these market signaling instruments decreases.

6.4 Robustness checks

In the above empirical analyses, we have examined the relationships between warranty,
seller reputation, and buyer experience. One may argue that these results could be
driven by other unobservable factors. In this section, we consider a variety of alterna-
tive explanations to examine the robustness of our results.
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6.4.1 Buyers’ willingness to pay

In the auction listings, the final price is the second highest bid, but the value of the
winning bid is not observable in the data. One may argue that our results only hold
true for winners but not for other bidders, as only those bidders (winners) who prefer
a warranty would be attracted to entering auctions with a warranty and submitting
higher bids. To address this question, we replicate the estimations in Tables (3) and
(4) by using the third to the fifth highest bids in the matched auction listings as the
dependent variables.

As mentioned previously, we can observe in the data the entire bidding procedure for
each auction listing. We first rank all of the bids in the auction listing by the bid values
and then repeat our analyses by regressing the natural log of the b-highest bid, where
b = 3, 4, 5, as the dependent variable in equation (3) using the matched sample. We
also include the same controls as previously used in the estimations. We report the
results for the ranked bids in panel A of Table (6). Our findings show that, on average,
the third, fourth, and fifth highest bids received in auction listings with a warranty are
significantly greater than those of listings without a warranty. This indicates that not
only do the winners respond positively to the presence of a warranty but also other bid-
ders do as well. More importantly, a similar pattern is observed for the relationships
between warranty and seller feedback score and professional dealership across the re-
gression results, suggesting that a warranty can substitute for seller feedback score and
professional dealership status, as suggested in Hypotheses 1 and 2.

We further separate the matched groups according to professional dealership status,
and re-estimate the impacts of warranties. Columns (7) – (12) of panel A confirm the
predictions of Hypotheses 3 and 4 that private sellers, in contrast to professional deal-
ers, will obtain a higher premium from the presence of a warranty, and that the size of
the price premium from the warranty gradually decreases with increasing seller feed-
back score. For professional dealers, the impacts of a warranty and its substitutability
for seller feedback score are relatively ambiguous; in the regressions it is only signifi-
cant for the fifth highest bid. Overall, the main qualitative patterns in these examina-
tions are unaffected, providing further evidence to strengthen our results.
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6.4.2 Bidder entry and bidding times

We next deal with the concern that the impacts of a warranty and its substitutability for
seller reputation in the determination of final price are possibly driven by the warranty
attracting more entries by bidders and/or inducing each bidder to submit more bids,
but not by the warranty increasing bidders’ willingness to pay. When we estimated
equation (3), we already included the number of bidders in each auction listing as a
control variable and showed that the estimated relationships are robust after control-
ling for entry by bidders (see Table (A2) of the Appendix). This implies that the results
obtained above are not driven by more entries.

In each auction listing, we can observe the number of bidders who have entered and
the number of bids each bidder has submitted. To further confirm our results, we use
these two variables (the number of bidders and number of bids) to examine the im-
pacts of a warranty on bidders’ entries and bidding times. Specifically, by using the
matched sample, we estimate a variant of the baseline model in equation (3), in which
the dependent variable is separately replaced by the two variables. In the regressions,
we also include all other control variables as before. We present the results of the re-
gressions in panel B of Table (6). Here, the estimated coefficients for warranty and its
interactions are not significant, supporting the argument that our results are not driven
by more entries and more frequent bidding times by bidders. The non-significance of
warranty and its interaction terms can be easily explained when we take into account
buyers’ perspectives about entry decisions in an auction listing. When a buyer is decid-
ing whether to enter the auction, she needs to make a trade-off between the following
two effects: on one hand, a warranty encourages the buyer to enter and to bid more
for the object, and on the other hand, due to other buyers’ higher willingness to pay,
bidding becomes more competitive and this in turn discourages buyer entry. The ex-
istence of this tradeoff explains the results in panel B. Overall, these analyses suggest
that more entries and more frequent bidding times by bidders are unlikely to explain
our results.

6.4.3 Tests for correlation with other optional choices

Here, we analyze whether warranty status is systematically correlated with other key
auction attributes in the determination of the final price in the auction; these other
attributes include start price, secret reserve, number of photos, listing duration, and
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buyer shipping. Specifically, we separately add the interaction terms of warranty with
those variables into equation (3) and examine whether the impacts of a warranty and
its interaction terms with seller feedback score and professional dealership status are
affected under these specifications using the matched sample. We present the regres-
sion results in Table (7).

Besides a warranty, other informational mechanisms can be used to signal the quality
of cars in auction listings. For example, Lewis (2011) shows that posting more photos
reduces information asymmetry between sellers and buyers, and therefore increases
the price premium in the listing. Thus, the interaction term between warranty and
number of photos captures the correlation between these two signaling mechanisms.
Bajari and Hortacsu (2003) empirically show that a secret reserve price is more often
used with high-value items than with low-value ones. The interaction terms with the
natural log of the start price and the secret reserve dummy can be used to capture the
possible correlation between the value of the car and the likelihood of buyers paying a
warranty premium for high-value cars. In addition, we examine the interaction terms
with listing duration and buyer shipping, which helps us see whether sellers prefer
to use particular options combined with warranty in an auction listing. Results are
reported in columns (1) – (5). We further conduct similar estimations for the interac-
tion term between warranty and professional dealership status in columns (6) – (10).
Interestingly, warranty and its interaction terms with seller feedback and professional
dealership status remain unaffected (positive and significant at the 1 percent level),
although the magnitudes of the estimated coefficients vary across these estimations.
Overall, these analyses demonstrate the robustness of our results after including addi-
tional controls.

6.4.4 Different car categories

Finally, as an additional robustness check, we examine whether our results hold for
different car categories. We classify car body types into four different sub-categories:
‘Sedan and Hatchback,’ ‘SUV,’ ‘Coupe and Convertible,’ and ‘Van.’ We then fix the sub-
categories and re-group the auction listings according to the combination of seller iden-
tity and start price (rounded to the nearest thousand). After matching, these four sub-
categories include 129 groups for ‘Sedan and Hatchback,’ 44 for ‘SUV,’ 32 for ‘Coupe
and Convertible,’ and 25 for ‘Van.’ We re-estimate equation (3) and Table (8) reports the
estimated coefficients for warranty and its interaction terms with seller feedback score
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and professional dealership status across the four car sub-categories, separately. As ex-
pected, within most of the sub-categories, we observe that warranty still significantly
affects the price premium and that the coefficients on the interaction terms are negative
and significant. Note that warranty seems to ambiguously affect the price premium in
the ‘Van’ sub-category. This may be due to the small number of observations.

7 Specified Warranty

In the analyses above, our attention was focused on the dummy variable of warranty
and its impacts on price premium in the auction listing, and across different types of
sellers. However, as mentioned regarding ‘warranty classification’ in Section 4, there
in fact exists a variety of warranties, including different protection policies covering
different parts of a car. It would thus be interesting to inquire whether our results vary
across different types of warranties.

To analyze this question, we first classify auction listings with an ‘Existing warranty’ as
a sub-category, and then briefly classify the rest of the auction listings, which include
specified warranty information in the category of ‘Enter your own choice,’ into two dif-
ferent sub-categories: ‘Day and/or mileage’ (‘DM’ for short), and ‘Warranty on parts’
(‘Parts’ for short). Note that we classify the auction listings with ‘Certified warranty’
into the sub-category of ‘Existing warranty.’ We then create dummy variables for the
sub-categories according to the detailed warranty information provided in the auction
listing. The dummy variable for the ‘Existing warranty’ sub-category is equal to 1 if
the listing indicates an existing warranty, that the warranty has been extended, or that
a ‘Certified Warranty’ is provided; otherwise, the dummy is equal to 0. The dummy
variable for the ‘DM’ sub-category is 1 if the seller includes any warranty specifications
for duration and/or mileage; otherwise, ‘DM’ is equal to 0. The dummy variable for
the ‘Parts’ sub-category is equal to 1 if the seller specifies an included warranty cover-
ing any specific parts of the car, such as ‘power train,’ ‘engine,’ etc.; otherwise, ‘Parts’
is 0. Note that the sub-categories ‘DM’ and ‘Parts’ are not necessarily mutually exclu-
sive, as warranty information in some listings covers more than one sub-category, e.g.,
‘75000 miles or 30 months on extended warranty.’

We next follow our matching strategy to group the listings separately for the three war-
ranty sub-categories. In each matched group for a specified warranty sub-category,
we ensure variation in the specific warranty information such that at least one listing
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should belong to the specified warranty sub-category, and at least one listing does not
have any warranty. After matching, the ‘DM,’ ‘Parts,’ and ‘Existing warranty’ sub-
categories include relatively small numbers of groups, with 53, 39, and 191 groups,
respectively and 48, 57, and 18 auction listings in each group, on average. We then
re-estimate equation (3) and report the estimated coefficients for the three warranty
sub-categories, separately, in Table (9). In columns (1), (5), and (6) for the ‘DM’ and
‘Existing warranty’ sub-categories, the final prices are significantly affected. Moreover,
we observe a similar pattern to the analyses above, where the impact of a specified war-
ranty decreases as the seller feedback score increases. This analysis further confirms
our findings that seller reputation can be a substitute for a warranty. However, as seen
in columns (3) and (4), the estimated coefficients for the ‘Parts’ sub-category are in-
significant. This is possibly because the value of a warranty on a specific car part is
relatively low, and so it is very likely for its impact in an auction listing to be negligible.

8 Conclusion

In this paper, we find through our analyses that the presence of a warranty induces
higher willingness to pay on the part of buyers, and that its impact varies across dif-
ferent seller reputation levels: the better the seller reputation is, the lower the price
premium, implying that warranty and seller reputation, both of which can signal the
quality of a product, have a clear and strong substitution relationship. More interest-
ingly, this signaling effect varies across different types of sellers; in contrast to private
sellers, professional sellers, who are the ‘long-term players’ in the market and there-
fore have a higher incentive to maintain a better reputation, obtain less benefit from a
warranty, and its substitutability for seller feedback score becomes relatively insignif-
icant. This provides empirical evidence to support the theoretical predictions in the
literature. Finally, our findings show that buyer experience plays an important role in
determining willingness to pay and can substitute for signaling mechanisms; a buyer
who has more market experience will pay less of a premium for a warranty and for
buying from a professional dealership.

Although this study focuses on eBay’s online car market, our findings have implications
for other markets with information asymmetries. As mentioned before, this study is
especially relevant to our understanding of how different information disclosure mech-
anisms affect buyers’ willingness to pay and determine gains and losses for different
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types of sellers. In this sense, our study stresses the importance of paying attention to
the interactions among these signaling mechanisms and their effects on consumer pref-
erences. Our results also provide a better understanding of how trust can be built up
between market participants through different forms of information disclosure, sug-
gesting that marketplaces like eBay should not only continuously innovate and im-
prove their reputation rating systems for monitoring sellers, but also take into account
the impacts of other factors, like seller type and buyer experience.
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Table 1: Descriptive Statistics for the Full Sample of Auction Listings

Obs. Min Max Mean Median S.D.
Auction Characteristics

Start Price 9005 0.01 389900 3774 200 12830.99
Photos 9005 0 20 15.15 20 6.98
Secret Reserve Price 9005 0 1 0.23 0 0.42
Buy-It-Now Option 9005 0 1 0.20 0 0.40
Sold as Buy-It-Now 9005 0 1 0.05 0 0.23
Buyer Shipping 9005 0 1 0.94 1 0.23
Duration 9005 3 10 6.63 7 1.53
Final Price 9005 150 599984 20328.34 16850 17328.09
Number of Bidders 9005 1 34 10.36 11 5.84
Number of Bids 9005 1 171 30.17 30 19.73
Car Characteristics

Car Age 9005 1 4 2.65 3 1.05
Mileage 9005 1 999999 29040.74 22135 29445.69
Seller Characteristics

Seller Feedback Score 9005 1 21147 968.72 360 2329.2
Seller Positive Feedback Percentage 9005 0 100 96.82 100 16.22
Professional Dealership 9005 0 1 0.82 1 0.39
Warranty Status

Warranty 9005 0 1 0.52 1 0.5
By Auction Listings

Professional Dealers

Seller Feedback Scores 7358 1 21147 1151.66 473 2539.88
Seller Positive Feedback Percentage 7358 0 100 98.76 100 8.94

Private Sellers

Seller Feedback Scores 1647 1 646 151.47 93 160.19
Seller Positive Feedback Percentage 1647 0 100 88.19 100 31.48
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Table 2: Descriptive Statistics for the Matched Sample of Auction Listings

Obs. Min Max Mean Median S.D.
Auction Characteristics

Start Price 3722 0.01 31000 412.22 200 1480.33
Photos 3722 1 20 18.2 20 4.82
Secret Reserve Price 3722 0 1 0.1 0 0.3
Buy-It-Now Option 3722 0 1 0.08 0 0.28
Sold as Buy-It-Now 3722 0 1 0.02 0 0.13
Buyer Shipping 3722 0 1 0.98 1 0.16
Duration 3722 3 10 6.87 7 1.1
Final Price 3722 150 117100 19717.63 18007.5 9896.73
Number of Bidders 3722 1 29 12.84 13 4.79
Number of Bids 3722 1 149 36.48 35 16.98
Car Characteristics

Car Age 3722 1 4 2.44 2 1.03
Mileage 3722 1 227082 23299.9 18519 20297.79
Seller Characteristics

Seller Feedback Score 3722 1 13258 1097.15 582 2296.37
Seller Positive Feedback Percentage 3722 0 100 99.27 100 7.01
Professional Dealership 3722 0 1 0.93 1 0.25
Warranty Status

Warranty 3722 0 1 0.69 1 0.46
By Auction Listings

Professional Dealers

Seller Feedback Scores 3476 1 13258 1164.5 641 2361.49
Seller Positive Feedback Percentage 3476 0 100 99.78 100 1.81

Private Sellers

Seller Feedback Scores 246 1 606 145.52 94 136.49
Seller Positive Feedback Percentage 246 0 100 92.19 100 25.43
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Table 5: Bidder Experience and Willingness to Pay

ln(Final Price) (1) (2) (3) (4)

Warranty 0.355*** 0.359***
(0.03) (0.03)

Warranty × lnBFeed -0.013** -0.015***
(0.01) (0.01)

Dealer 0.153*** 0.164***
(0.06) (0.06)

Dealer × lnBFeed -0.041*** -0.044***
(0.01) (0.01)

Matched groups No Yes No Yes
R2(Adjusted) 0.06 0.06 0.06 0.06
Observations 92150 73598 92150 56089

Note: For convenience, we denote the natural log of buyer feedback score by
‘lnBFeed’ and professional dealership by ‘Dealer.’ In all the regressions above,
all control variables and the week-fixed effect are included. In columns (1) and
(3), we also include the group-fixed effect with the same seller identity, car body
type, and start price. In columns (1) and (2), listings are grouped with variation
in warranty, and in columns (3) and (4), listings are grouped with variation in
professional dealership status. Standard errors clustered at the buyer level are in
parentheses. ∗ ∗ ∗, ∗∗, and ∗ denote significance at the 1 percent, 5 percent, and
10 percent levels, respectively.
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Table 9: The Impacts of Specified Warranties

ln(Final Price) (1) (2) (3) (4) (5) (6)

DM 0.213* 0.395
(0.12) (0.39)

DM × lnSFeed -0.038**
(0.02)

DM × Dealer -0.419
(0.39)

Parts 0.154 -0.180
(0.28) (0.16)

Parts × lnSFeed -0.027
(0.04)

Parts × Dealer 0.159
(0.15)

Existing Warranty 0.649*** 0.518***
(0.16) (0.08)

Existing Warranty × lnSFeed -0.086***
(0.03)

Existing Warranty × Dealer -0.447***
(0.09)

Matched groups Yes Yes Yes Yes Yes Yes
R2(Adjusted) 0.12 0.12 0.11 0.11 0.14 0.15
Observations 2561 2561 2243 2243 3508 3508

Note: For convenience, we denote ‘Day and/or Mileage’ by ‘DM,’ ‘Warranty on Parts’ by ‘Parts,’ the
natural log of seller feedback score by ‘lnSFeed,’ and professional dealership by ‘Dealer.’ Standard errors
clustered at the seller level are in parentheses. ∗ ∗ ∗, ∗∗, and ∗ denote significance at the 1 percent, 5
percent, and 10 percent levels, respectively.
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