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We study the offers submitted by consumers to a large Name-Your-Own-Price (NYOP)
online retailer. A distinctive feature of this retailer is that it allows consumers to

repeatedly submit offers on one and the same product. While consumers could identify the
threshold price (the minimum price for which the retailer is willing to sell) by incrementing
their offer in small steps in each consecutive round, such a strategy would require them to
go through many additional online transactions. We define frictional cost as the disutility
that the consumer experiences when conducting an online transaction, such as submitting
an offer. Thus, in our setting, consumers trade off a direct financial value (lower price)
for frictional costs. Based on a consumer choice model capturing this trade-off, we use the
observed consumer behavior to reconstruct the frictional cost parameters for the consumers
in our sample. We show that, perhaps contrary to the general wisdom, frictional costs in
electronic markets are substantial, with median values ranging from EUR 3.54 for a portable
digital music player (MP3) to EUR 6.08 for a personal digital assistant (PDA). We find that
consumers who have gathered experience with the NYOP channel in previous transactions
exhibit lower frictional costs than consumers who use the channel for the first time. Surpris-
ingly, sociodemographic variables do not help to explain the variation in frictional costs.
(Electronic Markets; Frictional Costs; Name-Your-Own-Price Channel; Online Haggling; Price
Dispersion)

1. Introduction
The role of search costs in the online transactions
of consumers has attracted much attention in recent
e-commerce research. Most of this interest stems from
a big promise of the Internet: When shopping on the
World Wide Web, the costs associated with compar-
ing products and prices should substantially decrease
relative to shopping in brick-and-mortar stores. Fac-
ing better-informed consumers, online retailers sell-
ing homogeneous goods would have to engage in
head-to-head price competition, leading to substan-
tially lower prices for consumers.

Empirical research has not confirmed this predic-
tion, however. Researchers have consistently observed
price dispersion, both for homogenous goods such
as books and music CDs and for differentiated ser-
vices such as airline tickets (Bailey 1998, Brynjolfsson
and Smith 2000, Clay et al. 2001, Clemons et al.
2002, Png et al. 2000). The potential reasons for the
observed price dispersion fall into three categories: (1)
product differentiation, (2) brand effects, and (3) fric-
tional costs. Product differentiation allows retailers to
mitigate price competition by segmenting consumers
according to their willingness to pay for customer
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service. Brand effects capture perceived or real quality
differences, allowing retailers with a valuable brand
to extract additional rents. Finally, while search costs
on the Internet may be lower than in brick-and-
mortar environments, online shopping still requires
time and effort from the consumer. We refer to this
part of consumer search cost as frictional cost. This
includes the disutility of investing time and effort for
interacting with a website (such as keying in payment
information) and the disutility of interacting with var-
ious user interfaces.
Amazon’s attempt to patent its one-click shop-

ping technology illustrates the importance of fric-
tional costs and their potential role in creating a
competitive advantage in e-markets. Consider a cus-
tomer at a shopbot who has identified a product of
interest to her, which is available on Amazon’s web-
site (amazon.com) and Barnes & Noble’s online unit
barnesandnoble.com (bn.com). The rational, utility-
maximizing consumer considers the total cost of pur-
chase and compares the Amazon price, combined
with the frictional cost of purchasing the product from
Amazon (which corresponds to a single mouse click),
with the price at barnesandnoble.com and the fric-
tional cost she would incur there. One-click shop-
ping allows Amazon to reduce the frictional cost of
its website, making the overall cost of obtaining the
product from Amazon (defined as the purchase price
plus frictional cost) lower than the cost of obtain-
ing the product from its competitors. Therefore, the
price premium that Amazon is able to charge in a het-
erogeneous consumer market increases with its abil-
ity to decrease the frictional cost of shopping. This
competitive advantage will erode if competitors are
also able to reduce their respective frictional costs. It
has been speculated that this was Amazon’s motive
behind enforcing this technology patent.1

1 Amazon was awarded U.S. patent (5,960,411) for its one-click
shopping technology on September 29, 1999. On October 21, 1999,
Amazon.com sued barnesandnoble.com for allegedly infringing on
the technology with its “Express Lane” feature, which refers to
single-action ordering of items in a client/server environment such
as the Internet. In its case, Amazon documented the development
of the “shopping cart model” purchase system for e-commerce
purchasing events. In December 1999, a U.S. District Court judge
granted injunctive relief barring barnesandnoble.com from using

The objective of our research is to demonstrate the
significance of frictional costs by quantifying them
in the case of a German NYOP online retailer. Most
implementations of such reverse buying mechanisms
allow consumers to submit only one offer for a given
product. This policy was first established by indus-
try leader Priceline.com, and was initially also imple-
mented by the intermediary examined in this study.
Subsequently, our research site changed its policy and
allowed consumers to increment their offer if their
earlier offer has failed.
The NYOP retailer we study is an intermediary

between a wholesaler and consumers. The wholesaler
sets a wholesale price and the intermediary sets a
threshold price. The consumer submits an offer that
is accepted if it exceeds the threshold price. From the
perspective of the intermediary, there are two sources
that contribute to profit. First, every successful trans-
action provides the intermediary with a basic profit
(threshold price minus wholesale price). Second, the
intermediary also obtains an information rent, the
spread between the submitted offer and the thresh-
old price. The retailer underlying this study chose a
threshold price at the wholesale price and, thus, relied
on the information rent as a source of profit.
If online transactions were frictionless, consumers

could identify the threshold price following an
“epsilon strategy,” i.e., by incrementing their offer in
small steps in each round, leaving little or no infor-
mation rent to the seller. However, would consumers
really be willing to incur the effort of repeatedly key-
ing in an offer and waiting for feedback from the
retailer if their offer was successful, just to save a
penny? Or, would the presence of frictional costs
induce them to increment in larger steps, thereby
leaving positive information rents to the retailer? Our
research setting, in which consumers need to trade off
direct financial value (lower price) with the frictional
cost of an additional offer, provides an interesting
empirical setting to estimate the magnitude of fric-
tional costs in online transactions. This is described
in §3.

what Amazon.com termed its “copycat version.” A federal court
overturned the preliminary injunction in February 2001. In March
2002, the parties settled the infringement lawsuit without disclosing
the detailed terms of the settlement.
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We present an economic model of consumer behav-
ior that captures the trade-off between the total fric-
tional costs a consumer incurs, which is minimized if
the consumer submits only one offer, and the desire
for paying a price as close to the threshold price as
possible, which can be realized if the consumer fre-
quently increments her offers in small steps (§5). We
use the transaction data from our research site to
reconstruct the frictional cost parameters for the con-
sumers in our sample. This allows us to make the
following three contributions. First, we measure fric-
tional cost using the approach previously described.
We show that they are significant in absolute terms
and, thus, sufficient for avoiding a complete erosion
of the information rent collected by the retailer even
if consumers are allowed to repeatedly increment
offers (§6). Second, we identify consumer experience
with the NYOP channel as the main driver of fric-
tional cost. The frictional cost of submitting an offer
is lower for consumers who have previously placed
offers on other NYOP products, thereby exhibiting
a learning curve pattern. Surprisingly, sociodemo-
graphic variables, including income and education,
have no significant impact on frictional cost. Third,
the fact that our research site initially implemented
the “one-shot” model and then later changed to the
“iterative/haggling” model currently in place, pro-
vides us with a unique quasi-natural experiment.2

We contrast the information rent before and after the
policy change, and find that the new model leads
to lower information rents for a successful offer and
does not significantly increase the number of success-
ful offers.

2. Previous Literature
Based on the economic theory of search, early
work has characterized the nature of competition
in e-commerce as head-to-head competition among
retailers (Bakos 1991, 1997).3 However, empirical stud-
ies have found ample evidence of price dispersion

2 To have this as a “clean” natural experiment, we have to assume
that the different periods did not attract different types of con-
sumers.
3 A more detailed discussion on the theory of search and its effect
on pricing can be found in an online appendix at mansci.pubs.
informs.org/ecompanion.html.

in e-markets. Price dispersion has been studied for
homogeneous goods such as books, CDs, and soft-
ware (Bailey 1998, Brynjolfsson and Smith 2000, Clay
et al. 2001) and for well-specified services such as air
travel (Clemons et al. 2002). These studies consistently
find dispersion in prices. Prices vary from 19% across
online travel agents for qualitatively identical tickets,
25% for identical CDs, and 33% for identical books.
Various reasons have been offered to explain the

observed price dispersion. One explanation is ver-
tical product differentiation among retailers. The
economics literature has shown that competing ven-
dors will choose different price and quality levels
to soften price competition (Gabszewicz and Thisse
1980, Shaked and Sutton 1982). For example, phys-
ical stores can charge a premium for ambience and
knowledgeable sales people. Similarly, online retail-
ers can focus on service-oriented customers and excel
with targeted offerings, speedy delivery, and great
customer service (Clemons et al. 2002). Further, brand
effects often mirror such (perceived or real) qual-
ity differences. Smith and Brynjolfsson (2001) ana-
lyze the last click-through of book shoppers on a
shopbot. Even for these price-sensitive and well-
informed customers, more than 50% choose not to
visit the lowest price retailer. Similarly, Clay et al.
(2001) find that Amazon.com can charge higher prices
than other established rivals such as Borders Online
(borders.com) or barnesandnoble.com.
Another possible reason for the observed price dis-

persion is that the true cost of search to the consumer
includes a certain amount of frictional cost. We define
frictional cost as the disutility related to learning to
navigate through websites, the disutility of keying in
order and payment information, the cognitive costs
of comparing different offerings, and the opportunity
cost of time for the online transaction. A more oper-
ational definition of frictional cost for our research
setting is provided below.
The Amazon example in the introduction shows

how frictional costs impact switching costs and
thereby competition. Consider a consumer who is
on the site of retailer 1. While frictional costs are
specific to each website, switching costs is the dif-
ference between the sum of frictional costs for a
complete transaction incurred at retailer 1 and the
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sum of frictional costs for a complete transaction at
retailer 2, plus any additional search costs for identi-
fying retailer 2. Websites such as Amazon.com, which
create lower frictional costs through one-click shop-
ping, thus make it more attractive to the consumer to
purchase at retailer 1, even when search engines or
shopbots make the search cost of identifying retailer 2
negligibly small.
Research by Johnson et al. (2002b) provides indi-

rect support for the existence of frictional costs. Based
on a 12-month-long panel data set covering 10,000
households from Media Metrix, they find that users,
on average, visit only 1.1 different book sites, 1.2 dif-
ferent CD sites, and 1.8 different travel sites, suggest-
ing that the average consumer engages in little search
activity. One potential explanation for this observa-
tion is that consumers prefer to save the frictional cost
associated with additional online transactions over
realizing lower prices for the items purchased. John-
son et al. (2000b) also find that search propensity does
not change over time for book and CD sites. For travel
sites, the search propensity actually decreases. This is
consistent with the fact that travel sites require more
input from the user and that their offerings require
more cognitive effort to make a purchasing decision
when compared to book or CD sites.4

While past research has used frictional costs as an
explanation for the observed prices on the retailer
side and the lack of search behavior on the consumer
side, no prior research has been undertaken to directly
measure the frictional costs and analyze the sources
of these frictional costs. This is the objective of the
present study.

3. Research Setting
Our research site is an online intermediary in
Germany that has adopted the reverse buying model
and has enjoyed a dominant position among NYOP
online retailers. Since its inception, the firm has

4 Books and CDs are usually well defined and easily specified. In
contrast, a flight ticket can be much more complex, as it is typically
offered by several airlines at different times and with a different
number of stops. This requires a buyer to specify departure and
arrival city, date, time, airline, and class and seating preferences on
all segments.

expanded its offerings from airline tickets to comput-
ers, consumer electronics, videos, DVDs, and music
CDs. While the reverse buying mechanism is used
in business-to-consumer (B2C) settings and in some
business-to-business (B2B) settings, the firm is exclu-
sively serving end consumers. A detailed discussion
of the differences of B2B versus B2C markets can be
found in the online appendix.

Business Rules: Old and New Policy
When our research site launched its service, it had
implemented a business policy similar to most U.S.-
based reverse buying sites, popularized by industry
leader Priceline.com. We will refer to this policy as
the “old policy.” The distinctive element of this pol-
icy is that it allows a consumer to submit only one
offer for a given product. Figure 1 describes in detail
how a consumer interacts with the retailer under the
old policy. The interaction begins with the consumer
registering at the site. Registration involves entering
personal information such as name, address, e-mail
account, and credit card information. Subsequently,
a consumer offers a price for a desired product. The
retailer compares this price with a threshold price that
is unknown to the consumer. If the price offered by
the consumer is above the threshold price, the trans-
action occurs at the value of the consumer’s offer. For
example, if the consumer offers a price of EUR 120 for
a VCR and the site holds a threshold price of EUR 100,
the consumer would pay EUR 120. We refer to the
difference between the offered price (EUR 120) and
threshold price (EUR 100) as the retailer’s information
rent. If the offer is below the threshold price, the con-
sumer is informed that her offer is not accepted and
the consumer is prohibited from submitting further
offers for the same product.
While many industry observers have praised this

business model as the ultimate consumer-driven com-
merce, others have noticed that these settings are
the only market where consumers could pay more
(EUR 20 in the above case) than what is asked for
by the seller. After being notified that the submitted
offer was successful, the consumer knows that she is
likely to “have left money on the table” and, ideally,
would like to renegotiate the price. As the consumer
anticipates this effect, many, especially price-sensitive
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Figure 1 Old vs. New Policy
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consumers, are likely to either suggest extremely low
prices, so that a transaction does often not occur, or
abstain from submitting offers completely.
To at least partially overcome this problem, our

research site decided to revise the old policy. The
change was implemented after about six months of
conducting business under the old policy. Under
the new policy, customers are allowed to increment
rejected offers. This is illustrated in Figure 1. The
interaction begins with the consumer registering on
the site (entering user ID and password, potentially
registering as a new user). She can then suggest a
price for one of the featured products. Similar to the
old policy, the retailer then compares the offered price
with the threshold price. After about five minutes, the
consumer is notified whether or not her offer was suc-
cessful (i.e., sufficiently high). The distinctive feature
of the new policy is that a consumer who is not suc-
cessful is allowed to increment her offer by submitting
a second (third, fourth, and so on) offer. This “hag-
gling” between the consumer and the retailer ends
if the consumer decides to no longer increment her
offer, thereby terminating the haggling process, or if
the (incremented) offer is successful.

Hypotheses Development
The history of successful and unsuccessful offers at
our research site provides us with a unique oppor-
tunity to quantify the frictional costs previously
discussed. Given the specific nature of the online
transactions faced by consumers in the present con-
text, frictional costs result from (1) the opportunity
cost of time required for the website activities, (2) cog-
nitive efforts to navigate through the website, (3) cog-
nitive efforts to key in offers, and (4) the disutility of
waiting for the feedback from the retailer. We do not
consider the time and effort required for registration
as a part of the frictional cost.5

Consumers differ with respect to the frictional costs
outlined above along two dimensions. First, con-
sumers differ in the amount of time and effort they
incur when making an offer at the NYOP retailer. Sec-
ond, consumers differ in their valuation of time and
effort relative to potential price savings. The process
of submitting an offer will not be perceived as equally

5 The need to register as well as the frictional cost itself results in
a self-selected sample. Hence, our findings present a lower bound
for the frictional cost of the overall population.
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difficult by all consumers. There exists an extensive
literature on learning on the individual, group, and
organizational level. These studies indicate a strong
relationship between learning resulting from experi-
ence and increases in efficiency (Argote 1993). This
effect has been observed in various settings, rang-
ing from manufacturing to human-computer interac-
tion (Card et al. 1983). More recently, Johnson et al.
(2002a) discuss how performance in website-specific
browsing tasks improves with practice. After a con-
sumer has repeatedly interacted with our research
site, thereby having submitted offers for numerous
products before, we expect the consumer to become
more efficient in this process. Hence, in the context
of the NYOP retailer, we expect her frictional cost to
decline.

Hypothesis 1. Consumers with a higher level of expe-
rience are expected to exhibit lower frictional costs in their
offering sequences.

Prior research suggests that learning can be dis-
rupted if the task to be learned about is subject to
change (Argote 1993). Thus, changes in site design
should theoretically disturb the learning process. As
the site design underlying this research remained con-
stant during the period of our data collection for the
“new policy,” we cannot empirically test this predic-
tion in this study. Thus, future research is needed
to explore the effect of disruption on the consumer’s
learning process. Another variable that would be
interesting to study is the degree of consumer online
literacy and the technical details of their Internet
access. We could not obtain a sufficient amount of
data for these constructs to warrant including them in
our estimation, however. Thus, we also have to leave
their effect on frictional cost as a subject for future
research.
More generally, the time and effort related to mak-

ing an offer will depend on the consumer’s cognitive
abilities. Economic theory has motivated equilibria in
price dispersion in terms of differences in information
processing capabilities across people (e.g., Salop and
Stiglitz 1976). Consumers with high cognitive abilities
will learn to navigate through a website with more
ease and, hence, at lower frictional costs than con-
sumers with low cognitive abilities. In general, cogni-
tive abilities are attained through education.

Hypothesis 2. Consumers with a higher level of edu-
cation are expected to exhibit lower frictional costs in their
offering sequences.

Consider how consumers differ with respect to
their valuation of time and effort relative to potential
price savings. Holding the amount of effort related
to making an offer constant, affluent consumers are
less likely to invest effort in the form of frictional cost
to achieve a price saving. This reflects their higher
opportunity cost of time. In contrast, a less affluent
consumer is more likely to engage in multiple rounds
within an offer sequence of the haggling process out-
lined above, as she would be less willing to leave an
information rent to the retailer.

Hypothesis 3a. Consumers with a higher level of
income are expected to exhibit higher frictional costs in
their offering sequences.

A similar argument can be made with respect to
those consumers who face a significant opportunity
cost of time. Specifically, we expect self-employed
consumers, who have the opportunity of increasing
their income if they dedicate a larger amount of time
to their work, to have a higher frictional cost com-
pared to consumers employed by someone else or
currently unemployed.

Hypothesis 3b. Consumers who are self-employed are
expected to exhibit higher frictional costs in their offering
sequences.

While Hypotheses 1, 2, 3a, and 3b focus on the
drivers of frictional costs, thereby looking at variables
specific to the consumer, Hypothesis 4 focuses on the
information rent, a variable of great interest to the
NYOP retailer. Starting at midnight of July 20, 2000,
our research site introduced the new policy described
above. This transition from old policy to new policy
provides us with a unique quasi-natural experiment.
Specifically, we are interested in how the introduction
of the new policy has impacted the information rents
collected by the retailer. The new policy provides
the consumer with the option to increment a rejected
offer. Rejected offers in this setting can be seen as
valuable information. More information acquisition in
the form of rejected offers reduces the retailer’s infor-
mation rent.
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Hypothesis 4. Information rents will decrease when
consumers are allowed to increment unsuccessful offers.

This type of information acquisition requires the
consumer to invest effort. In our setting, we labeled
this information acquisition effort as frictional costs.
Hence, we expect that, for the new policy, frictional
costs will prevent a complete erosion of information
rents.

4. Data and Methodology
For the purpose of this study, our research site pro-
vided us with a complete history of submitted offers,
the threshold price, and the cost of goods for specific
products.6 In addition, we obtained the corresponding
customer identification, names, and addresses. The
unique customer identification allows us to link the
offers a consumer makes on a given product into a
sequence of offers for this consumer and this prod-
uct. Moreover, by being able to recognize customers
across different products, we can measure how fre-
quently the customer has previously interacted with
our research site, which provides our measure of
consumer experience. We also obtained education,
employment, and income data from Claritas (Ger-
many), a provider of marketing information. Based
on the consumer addresses, we obtained aggregate
sociodemographic data for the corresponding local
community of every consumer. Local communities are
defined at the subzip code level, with the average size
of a community being 7,850 individuals living in 3,733
households.
For this study, we chose data for three specific prod-

uct categories to measure frictional cost. The prod-
uct categories we chose had to fulfill two criteria.
First, they had to be a consumer durable product as
opposed to a hotel reservation or an airline ticket.
The consumer’s valuation for the latter is likely to
change, even within a relatively short period of time,
which would make it difficult to distinguish between
a consumer’s frictional cost and some external events
influencing the valuation of the good. In contrast, the
consumer’s valuation of a durable good is not likely

6 Given that our analysis is only based on submitted offers, con-
sumers potentially self-select into our sample.

to change within the duration of a sequence of sub-
mitted offers, which typically occurred in fewer than
two days. Second, the product categories had to have
attracted a number of consumers sufficiently large for
econometric analysis. Based on these two criteria, we
decided to focus on PDAs, optical storage devices
(CD-RW and DVD drives), and MP3 players. In addi-
tion to these three product categories, we obtained
data for products that were offered under the old and
new policy. This will be the basis for the quasi-natural
experiment and the test of Hypothesis 4.
One of the products we studied as part of the

PDA category was the Palm Pilot M100. For this
specific product, our sample includes 2,507 offers
made by 1,210 different consumers. As indicated
by Table 1, from the 1,210 offers consumers placed
in their first round, 52 offers were successful, i.e.,
exceeded the threshold price. From the remaining,
unsuccessful offers, 629 consumers immediately aban-
doned, thus, abstained from incrementing their offer.
The remaining 529 suggested a second, higher price,
of which in turn 15 were successful. As indicated
by Table 1, some consumers incremented their offer
many more times, although few actually purchased
after round 4. Table 2 provides the corresponding
average increments.
Figure 2a (left) summarizes the distribution of

the initially suggested prices. An overproportion-
ally large number of offers are made in “round”
numbers, resulting in a “lumpy” graph. For exam-
ple, we observe many offers overproportionally of
exactly EUR 100.7 The 529 offers in the second round
were distributed according to Figure 2b (right). Fig-
ure 2b looks remarkably similar to Figure 2a, with
two important differences. First, the graph is “thin-
ner” as it includes only consumers with their second
offer, thus, not including those who were successful
in the first round or have decided to exit. Second, it
is shifted upwards, as the average offer in the second
round (EUR 141.52) is significantly higher compared
to the average offer in the first round (EUR 117.68).
As discussed above, the NYOP retailer collects an
information rent from each consumer who has sub-
mitted an offer exceeding the threshold price. In the

7 At the time of our study, EUR 1 corresponded roughly to US $0.9.
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Table 1 Offers Over Rounds Within an Offer Sequence for the Palm
Pilot M100

Round Number of offers Number of successful offers

1 1�210 52
2 529 15
3 280 10
4 160 2
5 113 1
6 64 1
7 44 1
8 34 1

>8 73 2

case of Figures 2a and 2b, the information rent cor-
responds to the shaded area between the graph of
submitted offers and the threshold price. As we can
see already from the descriptive data in Figures 2a
and 2b, some consumers provide the retailer with a
substantial information rent.

5. Decision Model and Analysis
Under the new policy, a consumer considering to sub-
mit an offer faces the following decision situation. If
the offer she submits in the current round is lower
than the unknown threshold price, she incurs fric-
tional costs, but does not receive any direct reward.
However, given that the new policy allows for resub-
mission of an incremented offer, she can learn from

Figure 2 Offers for the Palm Pilot M100 in the First and Second Round

0

50

100

150

200

250

1

5
3

1
0
5

1
5
7

2
0
9

2
6
1

3
1
3

3
6
5

4
1
7

4
6
9

5
2
1

5
7
3

6
2
5

6
7
7

7
2
9

7
8
1

8
3
3

8
8
5

9
3
7

9
8
9

1
0
4
1

1
0
9
3

1
1
4
5

Suggested Price

0

50

100

150

200

250

1

2
7

5
3

7
9

1
0
5

1
3
1

1
5
7

1
8
3

2
0
9

2
3
5

2
6
1

2
8
7

3
1
3

3
3
9

3
6
5

3
9
1

4
1
7

4
4
3

4
6
9

4
9
5

5
2
1

Suggested Price

0

50

100

150

200

250

1

5
3

1
0
5

1
5
7

2
0
9

2
6
1

3
1
3

3
6
5

4
1
7

4
6
9

5
2
1

5
7
3

6
2
5

6
7
7

7
2
9

7
8
1

8
3
3

8
8
5

9
3
7

9
8
9

1
0
4
1

1
0
9
3

1
1
4
5

Suggested Price

0

50

100

150

200

250

1

2
7

5
3

7
9

1
0
5

1
3
1

1
5
7

1
8
3

2
0
9

2
3
5

2
6
1

2
8
7

3
1
3

3
3
9

3
6
5

3
9
1

4
1
7

4
4
3

4
6
9

4
9
5

5
2
1

Suggested Price

Threshold Threshold

Information

Rent

Information

Rent

(a) (b)

Table 2 Offering Increments for the Palm Pilot M100

Median Median Median Median
Length of increase increase increase increase
sequence from 1 to 2 from 2 to 3 from 3 to 4 from 4 to 5

3 25�56 15�34
4 20�46 11�25 7�92
5 25�56 6�65 5�37 5�12

her unsuccessful offer and enter a new round of the
same “haggling game,” just with better information.
She might also decide to abstain from any further
haggling. If the offer she submits is higher than the
threshold price, the consumer incurs frictional cost
and then receives a reward consisting of the differ-
ence between her valuation of the product and her
offer. Despite this reward, the consumer now knows
that she is likely to have paid too much, and thereby
left an information rent to the retailer.
Our model of consumer haggling is built using a

rational consumer framework. We also assume that
the consumer’s utility is linear in transaction price. In
this setting, a consumer should value a 5-Euro saving
when purchasing a 20-Euro music CD equally high
as a 5-Euro saving when buying a 1,000-Euro per-
sonal computer (PC). From a behavioral perspective,
consumers might view a 5-Euro saving on a 20-Euro
product as more significant than a 5-Euro saving on
a 1,000-Euro product. Thus, in our setting, consumers
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interested in purchasing an expensive product might
be willing to leave the retailer with a—in absolute
terms—higher information rent. On the other hand,
one could also argue that consumers seek a “better”
price for high-priced items than for low-priced items,
i.e., displaying lower frictional costs for more expen-
sive goods. Such a behavioral element, while inter-
esting in its own right, is difficult to combine with a
model of rational consumer choice.

Dynamic Choice Model
Define c as the frictional cost for submitting an offer.
We expect the consumer’s frictional cost to be con-
stant over the course of a haggling process and
independent of the submitted offers. Thus, while we
consider learning effects across haggling processes
(products), we do not account for learning effects
within the sequence of offers for a given product. For
example, we do capture the experience of a consumer
who has submitted offers for a DVD player and a PC
(or any other product offered by the NYOP retailer)
and now submits an offer for a Palm Pilot. In contrast,
we do not capture the learning effects that the same
consumer would experience by moving from the third
to the fourth offer for the Palm Pilot. More general
formulations of our model are possible, but would
require the introduction of additional parameters.
Without any knowledge about the supplier’s

decision-making process, a consumer initially
assumes that the threshold price is a random variable
distributed over an interval from R to �R. This interval
describes the consumer’s subjective beliefs about the
threshold, assuming that consumers know their R

and �R with certainty. The true threshold, which is
only known to the retailer, might or might not be
in the interval [R� �R]. We assume that the consumer
perceives the threshold price held by the retailer as
constant over the course of the haggling process. The
information the retailer provided to the consumer via
its own website and via other media outlets, clearly
articulated a policy of constant threshold prices. We
also obtained data on threshold prices for all prod-
ucts considered in our analysis, which confirmed
that threshold prices were, indeed, constant over
the course of any given haggling sequence. We also

assume that the consumer’s prior distribution is uni-
form over the interval between R and �R. Similarly,
we assume that the posterior distribution after a
rejected offer is uniform between the last offer and �R.
Note that given the nature of the Bayesian updating
process formally defined below (the consumer can
assign probability 0 to the event that the threshold
price lies below her last offer), the distribution needs
to be truncated. Moreover, consumers face a high
degree of uncertainty with respect to the location
of the threshold price in the interval. Analytically, a
high variance distribution, which is truncated on both
ends, does resemble a uniform distribution, while not
requiring any additional shape parameter.
Let R denote the consumer’s reservation price. R

might be within the interval (R ≤ R ≤ �R) or it might
be above the upper bound of the interval (�R < R).
If R were to be below the lower bound (R < R), the
consumer would not submit any offer at all. In our
model, the consumer is fully characterized by the
parameter quadruplet �c�R� �R�R�.
Initially, the consumer submits an offer x1 ≥ R and

incurs frictional cost c. When deciding about x1, the
consumer needs to trade off the cost of offering too
little with the cost of offering too much. With a sub-
jective probability ��R−x1�/��R−R�, the offer is lower
than the threshold price. In this case, there is no
direct reward to the consumer, except the option
value of being allowed to submit an incremented offer
x2. For the second offer, the consumer can rule out
the event that the threshold price is below her first
offer, x1	 She can, thus, submit her second offer with
better information, which takes the form of a nar-
rower interval 
x1� �R�. With a subjective probability
�x1−R�/��R−R�, the offer is higher than the threshold
price. In this case, the consumer collects a reward of
R−x1. Together with the frictional cost of submitting
an offer, the consumer’s net utility of submitting an
offer would be R− x1 − c. This expression is always
positive, as otherwise, the consumer would not sub-
mit an offer of x1 in the first place.
To formulate the dynamic program modeling, the

consumer’s behavior, we first consider V �x�, the opti-
mal expected incremental surplus earned by a con-
sumer whose last offer x was rejected. This function
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can be written based on a stochastic dynamic program
with the following Bellmann equation:

V �xi� = max
{
0� max

xi≤xi+1≤R

(
− c+

(
xi+1−xi
�R−xi

)
�R−xi+1�

+
(�R−xi+1

�R−xi

)
V �xi+1�

)}
� (1)

where ��xi+1−xi�/��R−xi�� is the subjective probability
that a new offer xi+1 is successful (exceeds the thresh-
old price), given that the last offer xi was rejected (did
not exceed the threshold price). The consumer incurs
frictional costs for every offer she submits, indepen-
dent of whether or not the offer is accepted by the
retailer.
Equation (1) completely specifies the optimal hag-

gling behavior. We can, therefore, write the opti-
mal ith offer x∗

i �c�R� �R�R� as a function of the four
parameters frictional cost c, willingness to pay R, and
prior distribution R and �R. For example, the first offer
the consumer submits, x∗

1�c�R� �R�R�, is determined as

x∗
1�c�R� �R�R� = arg max

R≤x1≤R

(
− c+ x1−R

�R−R
�R−x1�

+
(�R−x1
�R−R

)
V �x1�

)
� (2)

and we can define the other x∗
i �c�R� �R�R� accordingly.

Moreover, there exists a stopping round n∗�c�R� �R�R�
at which the consumer terminates the haggling pro-
cess, if none of the previous offers were success-
ful. Note that the rational consumer will calculate all
offers x∗

1 to x∗
n∗ prior to submitting the first offer. Note

further that the true location of the threshold price,
which is known to the retailer but not to the con-
sumer, does not influence the calculation of the offers
x∗
1 to x∗

n∗ . This calculation is purely based on the con-
sumer’s subjective beliefs as captured by the interval
[R� �R]. For this reason, our model characterizes also
those consumers who hold beliefs that are inconsis-
tent with the true threshold price of the retailer. For
example, a consumer, who expects the threshold price
to be in the interval [80�100], will behave according
to our model, even if the true threshold price lies at
120. An illustration of the consumer trade-off is given
in the online appendix.

Imputing Frictional Costs
While simple economic intuition suggests that con-
sumers with low frictional costs are more likely to
submit offers using small increments, and consumers
with high frictional costs are more likely to submit
offers in large increments, the notion of bounded
rationality (see, for example, Simon 1955, Cyert and
March 1963) suggests that a consumer, fully intend-
ing to be rational, will end up with a haggling strat-
egy that resembles the optimal haggling strategy with
some noise. Hence, an exact quantification of fric-
tional cost directly from the sequence of offers is not
possible. Instead, we have to impute frictional cost by
using our decision model (1) and calibrate it based on
the observed sequence of submitted offers.
Label the consecutive offers of a consumer on a spe-

cific product as x1 to xL, where x1 is the first offer
and xL the last. Assume that the consumer is ratio-
nal and is fully characterized by the four parame-
ters frictional cost c, willingness to pay R, and prior
distribution R and �R. Then, following (1), rational
behavior is characterized by x1 = x∗

1�c�R� �R�R�� 	 	 	 �
xL = x∗

L�c�R� �R�R�, and L= n∗�c�R� �R�R�.
When imputing consumer characteristics from an

observed sequence of offers, we will, therefore,
search for the parameter quadruplet �ĉ� R̂� �̂R� R̂� that
achieves the best fit with the observed data. We
define the concept of best fit based on two crite-
ria. First, we only consider those potential consumer
characteristics �ĉ� R̂� �̂R� R̂� that lead to the observed
stopping behavior of the haggling process. For exam-
ple, when observing a sequence of submitted offers
�x1 = 125�x2 = 150�x3 = 170�x4 = 180�, we would not
consider the consumer to be of type (20, 100, 200,
200), as—following (1)—the optimal number of offers
submitted by consumer (20, 100, 200, 200) would be
a single offer of 150 instead of a sequence consist-
ing of four offers. Note that the stopping behavior
is only observable for those consumers who were
unsuccessful. For these cases, we can, thus, restrict
ourselves to those parameters where the predicted
stopping behavior, n∗�ĉ� R̂� �̂R� R̂�� is consistent with
the observed stopping behavior L:

n∗(ĉ� R̂� �̂R� R̂)= L	 (3)
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If, in contrast, the last offer was successful, we do not
observe the consumer’s n∗�c�R� �R�R�. However, we
can impose a constraint on the estimated consumer
characteristics, which captures that the consumer’s
n∗�c�R� �R�R� has to be at least as big as the observed
number of offers, L:

n∗(ĉ� R̂� �̂R� R̂)≥ L	 (4)

An additional constraint reflects the outcome of the
haggling process. If the last offer was successful,
x∗
L�ĉ� R̂� �̂R� R̂� had to be above the threshold price,
while for an unsuccessful offer, x∗

L�ĉ� R̂� �̂R� R̂� had to
be below the threshold price.
Second, the observed offer should be reasonably

close—as measured by the sum of their squared
distances—from the optimal offers placed by a con-
sumer of type �ĉ� R̂� �̂R� R̂�. For example, for the above
sequence of �x1 = 125� x2 = 150� x3 = 170� x4 = 180�,
both consumers (5, 100, 200, 200) and (2, 60, 100, 100)
fit in terms of the observed stopping behavior (n∗(2,
60, 100, 100)= n∗�5� 100, 200, 200)= 4). However, the
optimal sequence of submitted offers for the former
based on (1) is �x∗

1(5, 100, 200, 200) = 129� x∗
2(5, 100,

200, 200) = 153, x∗
3(5, 100, 200, 200) = 172, x∗

4(5, 100,
200, 200) = 185	25� and seems to “fit the observed
sequence of submitted offers better” compared to
the latter, which would result in offers of {x∗

1(2, 60,
100, 100) = 71	6� x∗

2(2, 60, 100, 100) = 81	2, x∗
3(2, 60,

100 100)= 88	8, x∗
4(2, 60, 100, 100)= 94	1�.

More formally, we expect the estimator �ĉ� R̂� �̂R� R̂�
to minimize the sum of squared differences between
actual and predicted offers. Given that the consumer
type is characterized by four parameters, providing
our model four degrees of freedom when searching
for the best possible fit, we initially restricted our sam-
ple to sequences of length four and above (L≥ 4). For
these sequences, we search for the parameter quadru-
plet �ĉ� R̂� �̂R� R̂� that achieves the best fit with the
observed data. For the unsuccessful offer sequences,
we solve the following optimization problem:

min
ĉ� R̂� �̂R� R̂

L∑
i=1

(
xi−x∗

i

(
ĉ� R̂� �̂R� R̂))2 (5)

subject to n∗�ĉ� R̂� �̂R� R̂�= L.

For the successful offer sequences, we solve

min
ĉ� R̂� �̂R� R̂

L∑
i=1

(
xi−x∗

i

(
ĉ� R̂� �̂R� R̂))2 (6)

subject to n∗�ĉ� R̂� �̂R� R̂�≥ L.
The imputed consumer characteristics (ĉ� R̂� �̂R� R̂�

we obtained from (5) and (6) exhibit an interest-
ing pattern. The consumer’s expectation of the upper
bound �R is found to be similar to the consumer’s val-
uation of the product R. This pattern is intuitive, as
it suggests that the consumer has seen a posted price
for the product in another channel, which determines
both her expectation of the upper bound �R and her
valuation of the product R.
Given that the two parameters �R and R coincided in

our estimation, we can reduce the number of parame-
ters describing a consumer from four to three, thereby
moving from a quadruplet �c�R� �R�R� to a triplet
�c�R�R�	 The triplet is obtained by adding the con-
straint �R = R to the optimization problems (5) and
(6). This reduction in parameters allows us to include
sequences of length three into our samples (L ≥ 3),
which substantially increases our sample sizes. All
of the following results were analyzed with both the
three and the four parameter formulation. Except
for the difference in sample size, no systematic dif-
ferences could be detected. In the remainder of the
article, we therefore focus on the three parameter
formulation.
To investigate the validity of the specific assump-

tions outlined above and the overall formulation of
our consumer decision model, we compare the actual
offers submitted by the consumers with the predicted
offers based on our models. In other words, we com-
pare the actual offers xi with the optimal offers,
x∗
i �ĉ� R̂� R̂�, a rational consumer with the imputed
parameters �ĉ� R̂� R̂� should place. Based on these
comparisons, we did not detect any systematic devi-
ation between predicted and actual values. A sim-
ple regression analysis between actual and predicted
values shows that more than 95% of the variance in
consumer behavior is captured by our model. More-
over, the slope of the corresponding regression line is
estimated as 0.97, thereby close to identity. The aver-
age deviation between predicted and actual offers was
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EUR 2.50. A comparison of residuals across rounds of
offer sequences (e.g., a comparison of all third offers
across all offer sequences) also did not indicate any
systematic differences. This analysis provides strong
support for the validity of our consumer haggling
model.

6. Econometric Analysis
Based on the estimation defined by (5) and (6), we
now turn to the measurement of frictional costs for
those consumers submitting offers on PDAs, CD-RW
and DVD drives, and MP3 players. Given that we can
measure frictional costs only for sequences of length
L = 3 and longer, we obtain a sample size of 327
for PDAs, 690 for CD-RW and DVD drives, and 202
for MP3 players. The resulting descriptive statistics
for the frictional cost estimator ĉ are summarized by
Table 3. First, and most importantly, we observe that
frictional costs are, indeed, substantial. The median
frictional cost in the sample is EUR 6.08 for the PDA
(2.70% of the threshold price), EUR 4.29 for the CD-
RW and DVD drives (3.15% of the threshold price),
and EUR 3.54 for the MP3 player (2.81% of the thresh-
old price). Second, we also observe that the frictional
cost substantially varies across consumers. The stan-
dard deviation of frictional cost is EUR 7.57 for the
PDA, EUR 4.42 for the CD-RW and DVD drives, and
EUR 3.81 for the MP3 player. Thus, consumers are
heterogeneous in their frictional costs.

Sources of Frictional Costs: Model Specification
When modeling the impact of experience on frictional
cost, we rely on the conventional model, which postu-
lates a constant elasticity between frictional cost and
experience. In other words, the relationship between

Table 3 Descriptive Statistics of Frictional Costs (in Euros)

Mean Std dev Min Q1 Median Q3 Max

CD-RW and DVD drives
5.51 4.42 0.26 2.34 4.29 8�37 32.06

MP3 player
4.84 3.81 0.44 1.70 3.54 8�88 22.33

PDA
7.95 7.57 0.44 2.93 6.08 10�69 65.59

an increase of experience at a specific experience level
and the corresponding decrease in frictional cost at
the specific cost level is constant. In its simplest form,
we estimate the following model:

ĉi = �∗xp−�
i ∗ e�i � (7)

log�ĉi�= log���−�∗ log�xpi�+�i	 (8)

In this model, the frictional cost of consumer i is
denoted as ĉi. The variable xp represents the cumula-
tive number of offers the consumer has submitted to
our site before submitting the first offer for the hag-
gling sequence under analysis. There are situations in
which experience could also be accumulated by using
similar websites from competing retailers. The NYOP
retailer we studied pioneered the business model in
Germany and had, at the time of our study, a dom-
inant market position. Thus, it is unlikely that our
measure is confounded by “spillovers” reflecting con-
sumer experience with other retailers.
We extend this base model by adding several soc-

iodemographic variables that allow us to test the
hypotheses on education, income, and self-employ-
ment. To control for the differences in price sensitiv-
ity across the product variants in our sample, we also
introduce a fixed effect variable prod into our regres-
sion model.8

Thus, the regression model extends to

log�ĉi� = log���+�1 ∗ log�xpi�+�2 ∗ inci+�3 ∗ edui

+�4 ∗ selfempi+
∑

�j ∗prodi�j +�i	 (9)

We measure income (inc) as the average purchasing
power of a person living in the community. Education
(edu) is measured as the percentage of people with a
degree preparing for a university education. In Ger-
many, only 30% of adults have such an “Abitur,” thus,
this measure is different from measuring education in
the United States based on a high-school degree. The

8 Producers of consumer electronics have long engaged in the prac-
tice of price discrimination over time. A producer can charge a
higher price at the beginning of a product’s life cycle than at later
stages. Buyers of recently introduced models such as the Palm
Pilot M100 are typically less price sensitive compared to buyers
who intend to purchase a model that is already in the more mature
stage of its life cycle.
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percentage of self-employed people is measured by
selfemp. We have compared our data with the most
recent sociodemographic census data from the Statis-
tische Bundesamt Deutschland and found them to be
consistent. We tested for interaction effects between
independent variables and did not find any signifi-
cant results. Hence, the model above assumes homo-
geneous effects across the population.

Sources of Frictional Costs: Test of
Hypotheses 1, 2, 3a, and 3b
We begin our analysis with a model relating the fric-
tional cost to the haggling experience while control-
ling for the product. The first hypothesis states that
greater haggling experience should lead to lower fric-
tional costs, hence, we expect �1 < 0. The correspond-
ing regression results are summarized in Table 4.
First, consider the CD-RW. Our first econometric

model includes only an intercept and the fixed effects
to capture differences across product variants. The
intercept of 1.13 is significant at the 1% level, so is the
overall model (F = 5	14). Yet, the overall explanatory
power is rather low (Adj. R2 = 7	8%). This changes
as we add experience to the model. Based on Model
CDR-2, we find strong support for the hypothesis
that an increase in haggling experience lowers fric-
tional costs. The coefficient for learning is negative
and highly significant (�1 =−0	35, p < 0	0001). More-
over, the explanatory power of the model substan-
tially increases (Adj. R2 = 17	0%).

Table 4 Regression on Frictional Cost and Experience for CD-RW and DVD Drives, MP3 Player, and PDA (with Product Fixed Effect)

Variables CDR-1 CDR-2 CDR-3 MP3-1 MP3-2 MP3-3 PDA-1 PDA-2 PDA-3

Intercept 1�13∗∗∗ 1�73∗∗∗ 1�75∗∗∗ 0�43∗ 0�76∗∗∗ 1�07∗∗ 1�42∗∗∗ 1�70∗∗∗ 2�33∗∗∗

�7�56� �10�97� �7�57� �1�89� �2�97� �2�60� �21�87� �12�47� �6�96�
Experience — −0�35∗∗∗ −0�35∗∗∗ — −0�20∗∗∗ −0�21∗∗∗ — −0�17∗∗ −0�21∗∗∗

�−8�71� �−8�74� �−2�74� �−2�75� �−2�30� �−2�86�
Income — — −0�00 — — −0�00 — — 0�00∗

�−0�32� �−1�05� �−1�7�
Education — — −0�29 — — 0�24 — — 0�54

�−0�60� �0�27� �0�75�
Self-employed — — 0�84 — — 0�23 — — −1�25

�0�70� �0�11� �−0�71�
N 690 690 690 202 202 202 327 327 327
F 5�14 10�40 8�69 6�48 6�79 5�15 13�90 11�89 8�68
Adj. R2 7�77% 16�98% 16�74% 17�91% 20�59% 19�86% 10�61% 11�78% 14�43%

Next, we extend Model CDR-2 by adding the socio-
demographic variables. If frictional cost is lower with
higher levels of education (H2), higher with higher
levels of income (H3a), and higher for self-employed
consumers (H3b), we expect �2 < 0� �3 > 0, and �4 >

0. As before, we find support for the hypothesis that
haggling experience lowers frictional cost. However,
we do not find support for the hypotheses that any of
the sociodemographic factors influence frictional cost.
The results for the PDAs and for the MP3 player

are similar to the ones for the CD-RW and DVD
drive. Experience is significantly decreasing frictional
costs and increasing the explanatory power of the
model. Despite these similarities, a couple of differ-
ences deserve further discussion. First, the intercept
in the regression varies across product categories. The
MP3 player has the lowest intercept, 1.07 in Model
MP3-3, while the PDA has the highest intercept (2.33
in Model PDA-3). This reflects the differences in abso-
lute frictional costs already observed in Table 3. It
is interesting to observe that consumers exhibit the
highest frictional costs for the most expensive product
we studied. The average threshold prices for the three
product categories were EUR 203.92 for the CD-RW
and DVD drives, EUR 153.07 for the MP3 players, and
EUR 281.55 for the PDAs. This observation supports
our estimation approach of keeping the three product
categories underlying this study separate, as opposed
to pooling them into one single model. It also opens
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up interesting opportunities for future research that
we describe in the last section.
Second, we observe slight differences across prod-

uct categories concerning the explanatory power of
our model specification. The adjusted R2 of the
regression with experience and demographic vari-
ables ranges between 14.4% (PDA) and 19.9% (MP3
player). Moreover, the increase in the adjusted R2 that
we obtain by adding experience to the base model is
highest for the CD-RW and DVD drives (increase of
9.2%) and lowest for the PDA (increase of 1.2%).
Third, we observe a slightly negative effect of

income on frictional costs in the case of PDA. How-
ever, this effect is only significant at the 10% level
and is not observed in the other two product cate-
gories. Otherwise, parameter estimates are relatively
stable across the three product categories, except that
the coefficient for experience slightly differs from the
ones obtained for the MP3 player and the PDA (−0	35
compared to −0	21).
Our regression results clearly indicate that experi-

ence is a main driver of frictional costs. These find-
ings are consistent across three product categories we
analyzed. We also find that sociodemographic vari-
ables are, in general, inadequate predictors of fric-
tional cost. These results, while contradicting popular
beliefs about the characteristics of the Internet popu-
lation, reaffirm Montgomery’s (1999) findings. Based
on Media Metrix panel data, he analyzed the Web
usage of 5,000 household over 16 months. He con-
cluded that sociodemographic factors such as age,
education, and income are poor predictors of Web
usage, accounting only for less than 6% of the varia-
tion across users.
A potential limitation of our effort to establish expe-

rience as the primary source of frictional costs relates
to the direction of the causality between these two
variables. Thus, despite a 1% significant effect of the
experience coefficient in a regression with frictional
costs as the dependent variable and an increase in
the explanatory power of the model, we cannot rule
out the possibility that the true causality is reverse,
i.e., frictional costs drive experience. One could argue
that customers with lower frictional costs are likely
to obtain a higher experience from submitting offers
on other products, which leads to a higher experience

score. To fully establish causality, one would have to
design a controlled experiment. Such an experiment
could randomly assign subjects to two groups, force
one of the groups to submit offers on some products
(leading to higher experience in this group), and then
compare both groups with respect to their haggling
pattern for other products.

Quasi-Natural Experiment: Old vs. New Policy
In our analysis of the quasi-natural experiment, we
find that the information rent significantly decreases
once consumers are given the option to increment
rejected offers. Before the policy change, the aver-
age margin for the retailer was 32.7%. After the pol-
icy change, the margin was reduced to 20.9%. This
strongly supports Hypothesis 4. A more detailed sum-
mary of our analysis of the quasi-natural experiment
can be found in the online appendix.

7. Key Decisions in Managing
the Iterative Policy

Based on our experience with the NYOP retailer,
we identified five important decisions related to the
implementation of the iterative policy. We also con-
trast how the decisions were made at our research site
with how the management of our site should have
made these decisions in retrospect, based on the expe-
rience described in this paper.
First, when moving to an iterative policy, one needs

to decide if one changes the threshold price. Our
research site has historically focused on the informa-
tion rent as its source of profits. This is in line with
economic intuition for the old policy: if the consumer
is only allowed to submit one single offer, it is optimal
for the retailer to accept every offer above cost. The
intuition changes with the introduction of the iter-
ative policy. Allowing the consumer to iterate actu-
ally strengthens the position of the retailer. Without
iteration, a consumer effectively makes a “take-it-or-
leave-it” ultimatum to the NYOP retailer. If iteration
is allowed, the consumer is not committed to her offer.
This can make it optimal for the retailer to reject even
potentially profitable offers in the hope of achieving
a higher price from the same consumer in the fol-
lowing round. Our research site, however, did not
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increase threshold prices when introducing the new
policy. It thereby failed to substitute the decrease in
information rent with a potential increase in the base-
line profit margin.
Second, the extent to which a consumer incurs

frictional cost can be partly controlled through the
design of the user interface. Specifically, the retailer
can increase frictional costs by requiring the consumer
to enter more information every time she submits an
offer. Moreover, the response time with which the
consumer is informed if her offer has been accepted
is also under the control of the retailer. The sooner the
feedback is provided, the lower the consumer’s fric-
tional cost becomes. When calibrating frictional costs,
the retailer needs to balance two competing effects.
On the one hand, a decrease in frictional costs will
make it more likely that consumers participate and
submit offers in the first place. On the other hand,
lower frictional costs increase the number of itera-
tions, n∗, and thereby decrease the information rent.
Finding the optimal balance between these two effects
is difficult, as it requires data about how the infor-
mation rent decreases with frictional costs, and how
many additional offers the site receives. When design-
ing the new policy, none of this information was avail-
able to the management of our research site, so that
decisions such as waiting times were made in a rather
ad hoc fashion. Our study presented in this paper
has explicitly measured the effect of information rent
erosion. Additional market research is needed to dis-
cover if and to what extent the new policy will be
able to attract new consumers beyond the time frame
analyzed above.
A third question relates to if and how the threshold

price in an iterative policy should be adjusted over
the course of the haggling sequence. While, for the
products described in this study, the threshold price
was constant across offers, our findings triggered a
discussion at our research site as to what extent iter-
ation should be made less attractive by increasing
the threshold price once a consumer has submitted
a certain number of unsuccessful offers. In this case,
iterative haggling as described by (1) would become
more costly as the consumer would not only incur
frictional cost c when submitting an offer, but would
also partially forego the opportunity of future price

savings. We further discuss this question in the con-
text of future research opportunities.
Fourth, the iterative policy provides new oppor-

tunities of price discrimination. For example, if data
from prior interactions with a consumer indicates that
the consumer is likely to increment her offer, the inter-
mediary can increase profits by rejecting the first offer
even if her first offer was above the threshold price.9

At the time of our study, such an approach would
have been a violation of German law. According to
German law concerning rebates (Rabbattgesetze), pro-
viding different prices and especially different pro-
cesses for obtaining the price might be illegal. During
the last two years, the laws have been differently
interpreted in different cases, leading to a somewhat
ambiguous legal basis. One major price intermediary
was found guilty of illegal price discrimination, which
resulted in significant legal costs and, more impor-
tantly, severe damage to the firm’s brand name. The
Rabattgesetze were eliminated in the summer of 2001,
making online haggling possible from a legal perspec-
tive. However, within the time span of our research
cooperation, the site had not yet implemented such
additional price discrimination.
Finally, NYOP retailers need to prepare their sites

against an increasing number of consumers who do
not submit offers directly but, instead, employ elec-
tronic agents for this purpose. The electronic agent
can automatically increment rejected offers, which
would lead to an almost complete erosion of the infor-
mation rent. Delaying the response time with which
the consumer (or the agent) is informed about the out-
come of her offer provides one defense against this
scenario. Alternatively, a retailer could increase the
threshold price (see above) if a consumer extensively
iterates. We did not find any evidence of agent-based
automated price incrementing in our data set.

9 Nevertheless, applying different threshold prices or response
times based on consumer recognition could, if detected, create to
perceptions of unfairness from the public. Such a case was expe-
rienced by Amazon.com when the firm charged higher prices for
DVDs to more loyal customers (in an attempt to leverage their fric-
tional cost advantage). However, customers discovered that they
had paid more for the same product than other customers at the
same point in time, leading to major negative publicity for the com-
pany. Amazon.com ultimately ended up publicly apologizing and
refunding all customers who had paid higher prices.
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In summary, despite our findings of a decrease in
profits in this implementation of an iterative policy,
the iterative policy has substantial economic poten-
tial. More practical experience is needed to calibrate
the decision making on the five dimensions outlined
above. The fact that, following the example of our
research site, U.S. price intermediary Priceline.com is
now partly embracing the iterative policy for certain
product categories suggests that other NYOP retailers
also believe in the potential of the iterative approach.

8. Conclusion and Future Research
In contrast to early visions of frictionless markets on
the Internet, we find that frictional costs are substan-
tial in absolute terms. A consumer considering a Palm
Pilot purchase worth about EUR 200 assigns a median
disutility of EUR 6.08 to a simple online transaction
of keying in a number. Results for other product cate-
gories, including MP3 players and CD-RW and DVD
drives, were consistent with this finding. Our sam-
ple was limited to consumers who had submitted at
least three offers and, moreover, had to go through
an initial registration process. This obviously limits
the generalizability of our findings to a larger popu-
lation. Yet, given that especially consumers with low
frictional costs are more likely to self-select into our
sample (that is, they are more likely to provide mul-
tiple offers and tolerate a registration process), fric-
tional costs of the entire Internet population would be
even higher than the estimates reported in this study.
In addition to determining the average frictional

cost, we find that frictional costs substanstially vary
across consumers. We are able to explain a signifi-
cant portion of this variance through the consumer’s
experience with the NYOP channel. We did not find
income or education to explain variation in frictional
cost. The absence of significant effects of income on
online shopping behavior is consistent with a previ-
ous study by Montgomery (1999). Potentially, there
are other variables such as computer literacy, speed
of Internet access, and online experience, that nega-
tively affect frictional cost, thereby negating the posi-
tive effect of income.
Our model of iterative haggling between a con-

sumer and a NYOP channel together with our mea-
surement of frictional costs opens up several avenues

for future research. First, our study restricts itself to
measuring frictional costs in a specific domain. Such
a restriction is necessary, as frictional costs directly
depend on the task the consumer confronts. Nev-
ertheless, replicating the measurement of frictional
costs in other settings and comparing the results with
our findings from a NYOP channel is an important
research extension. Second, fully rational consumers
should display similar frictional costs, independent of
the value of the product under consideration. Inter-
estingly, we observed that consumers exhibited the
highest frictional costs for the most expensive prod-
uct. The difference in absolute frictional costs across
models resembles an experimental result reported in
Kahneman and Tversky (1984) and Thaler (1999). It
would be interesting to study if frictional costs of one
and the same consumer are, indeed, higher for more
expensive products. Third, in this paper, we have
focused our modeling effort on the consumer hag-
gling process. An interesting extension of our work
would be to “switch sides” and take the perspective
of the retailer.
In conclusion, our research shows that frictional

costs in e-markets are nonnegligible in B2C settings.
This may contribute to the existence of price disper-
sion on the Internet, a phenomenon that has puzzled
researchers and managers alike.
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