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a b s t r a c t

Since the seminal papers of Fehr and Schmidt (1999) andBolton andOckenfels (2000), fairness has become
an important discussion point in economics. Is it unfair that different people pay different prices for the
same good or service? We provide what we believe to be a novel approach: We let normal everyday
consumers play the role of sellers who have access to consumers’ data (and willingness to pay). A strong
finding of behaviour in this setup is that subjects charge a fixed percentage (approximately 64%) of the
willingness to pay from each of their subjects, leading to a fair, whilst uneven, distribution of prices.
Interesting, this 64% price level does not change when we vary the number of sellers competing in the
market.

© 2015 Elsevier B.V. All rights reserved.
1. Introduction

Since the seminal papers of Fehr and Schmidt (1999) and Bolton
and Ockenfels (2000), fairness has become an important (and
sometimes controversial) discussion point in economics. There are
now many experiments showing that economic agents behave as
though they care about the payoffs of others, not just theirs (Cooper
and Kagel, 2009 provide a good summary of this literature). A
general feature of this literature is thatmembers of the public seem
to be averse to inequality and are willing to sacrifice some of their
own payoffs to others to ensure a more equal overall distribution
of payoffs.

While most of the original literature and many of the ex-
periments that followed look at ultimatum games, an important
economic scenario where fairness consideration could matter
is pricing: In recent years, and especially with the advent of
e-commerce, we are witnessing a significant increase in dynamic
pricing, pricing based on location and postcode, and pricing based
on historical data, sometimes even at an individual level (see
e.g. Chapter 3 in Vulkan, 2003, or Montgomery et al., 2004a, and
Montgomery et al., 2004b). Is it unfair that different people pay dif-
ferent prices for especially the same good or service? A number of
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recent papers (Huang et al., 2005; Englmaier et al., 2012) suggest
that this may be the case.

In this paper we provide what we believe to be a novel
approach: We let normal everyday consumers play the role of
sellers who have access to consumers’ data (and willingness to
pay). We tell our subjects that consumers are ‘‘simple’’ in that they
buy from the cheapest seller, and we see what kind of pricing
decisions they make.

What would be fair here? A strong notion of fairness could be
that sellers do no use of the information they have access to and
simply charge everyone the same price. This does not happen in
our experiment.

An alternative would be to charge different prices to different
people, those with higher willingness will pay more, but do it
in a fair way i.e. everyone pays a price that is same percentage
of their willingness to pay. So that those willing to pay more
do pay more but all buyers essentially pay the same percentage
of their willingness to pay. We find strong support for this kind
of behaviour. In fact, we show that this result is of first order
importance and holds across different treatments.

When our subjects cannot personalise their prices they charge
prices well over marginal costs. This is similar to previous similar
experiments such as Dufwenberg and Gneezy (2000) and Abrams
et al. (2000). As we increase the number of sellers in a market,
prices decrease, once again consistent with previous findings. As
Baye et al. (2004) and Dufwenberg and Gneezy (2000) show, this
sort of behaviour is consistent with bounded rationality theories.

http://dx.doi.org/10.1016/j.econlet.2015.09.012
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When sellers are allowed to use information about the
willingness-to-pay of their buyers we find they do so, leading to
increased competition and falling average prices. A strong finding
of behaviour in this setup, as stated earlier, is that subjects charge
a fixed percentage (approximately 64%) of the willingness to pay
from each of their subjects, leading to a fair, whilst uneven,
distribution of prices. Interestingly, this 64% price level does not
change when we vary the number of sellers competing in the
market.

Even more interesting, this 64% figure is consistent with what
Fehr and his colleagues found as the percentage most people
keep to their selves in the Ultimatum game (as opposed to nearly
100% which the pure rational theory would predict). Fischbacher
et al. (2009), and Fehr et al. (2009) show that this figure persists
even with fluctuation in excess supply or demand, which again is
consistent with our finding of behaviour persisting with changing
level of competition (number of sellers). This strongly suggests that
fairness could indeed be the reason for our subjects’ behaviour (JEL:
D47, L26, L11).

2. Experiment design and implementation

2.1. Participants

Experiment 1 took place on April 12th 2013. One hundred
and twenty eight people participated in the online experiment.
Participants were recruited through a social science laboratory
subject pool in a leading UK university. This lab was set up
specifically to reflect the general population in England, not just
students. The experiment took place in three sessions, which
lasted on average about ten–fifteen minutes. At each session one
participant was randomly chosen and received his payoffs from
the experiment. The chosen participants earned an average of 45.6
Sterling pounds (proximally 73.8$ US, or 57 Euros). Experiment
2 took place on July 9th and 10th 2013. One hundred and
twenty two people participated in the online experiment. Once
again participants were recruited through the same database but
excluding those who took place in the April experiment. The
experiment took place in 4 sessions and lasted on average about
ten–fifteen minutes. After the experiment was completed, five
participants were randomly chosen and received their payoffs
from the experiment, they earned an average of 39.2 Sterling
pounds (proximally 63.7$ US, or 49 Euros). Table 2 shows the
descriptive statistics of the participants in both experiments.

2.2. Experimental design and procedure

Experiment 1 was conducted online in three sessions, and
all the subjects in each session participated simultaneously. The
participants signed in using a special link they received in an email
that was active only at the time the experiment was scheduled.
They were then welcomed to the experiment and to receive the
instructions. Each participantwas instructed to act as the seller of a
book and choose themost profitable price to sell it. The participant
was told that hewas pairedwith another seller who is also offering
copies of the same book, and that they are both competing over a
market of six buyers. The sellers were informed of their buyers’
valuations, and that the buyers will never purchase the book for a
price that is strictly higher than their valuation. The participants
knew that the buyers will be able to see both prices before
choosing whether and from whom to purchase.1 Before starting

1 Participants were informed that price offer is separate and is allowed to be
different. The exact instructions of the experiment are available by request from
shemtov@berkeley.edu.
Table 1
Distribution of buyers valuations.

Experiment 1

Buyer (market) 1 2 3 4 5 6
Valuation 2 2 3 3 17 18

Experiment 2

Buyer (Market) 1 2 3 4 5 6
Valuation 6 7 8 9 22 23

Note, the table reports the valuation of the good for each buyer (market). The
valuation is the highest amount the buyer will be willing to pay for the object.

Table 2
Descriptive statistics of covariates.

Mean SD Min Median Max

Experiment 1

Female 0.508 0.502 0 1 1
Age 18–24 0.211 0.410 0 0 1
Age 25–29 0.320 0.468 0 0 1
Age 30–39 0.281 0.451 0 0 1
Age 40–49 0.078 0.269 0 0 1
Age 50–65 0.078 0.269 0 0 1
Age 65+ 0.016 0.125 0 0 1
Experiment 2

Female 0.418 0.494 0 0 1
Age 18–24 0.180 0.385 0 0 1
Age 25–29 0.270 0.445 0 0 1
Age 30–39 0.320 0.467 0 0 1
Age 40–49 0.090 0.287 0 0 1
Age 50–65 0.098 0.298 0 0 1
Age 65+ 0.025 0.155 0 0 1

Note, the table reports the descriptive statistics of the participants in each
experiment.

the experiment they were presented with an example to illustrate
how the game is played. They were told that at the end of the
experiment session one participant would be chosen at random,
and be paid his profits in the experiment multiplied by four,
in Amazon vouchers sent to his email account. The experiment
session is concluded with a questionnaire which gathers some
demographic information (gender and age group). The participants
do not have any information on their opponent; it can be any of the
other participants in the experiment, on which they also have no
information.

There is only one round in the experiment 1, all the subjects
offer a pricing schedule one time and then the experiment ends,
hence all the observations are independent of one another. For
simplicity, sellers are presumed to have zero costs of production
and produce identical books. Each buyer can only purchase one
book. Each buyer can be considered as a separate market for
the sellers, this is a Bertrand competition over multiple markets.
Table 1 shows the distribution of buyers’ valuations.

The purpose of the second experiment was solely as a
robustness check in order to change a few of the designs in the first
experiment. The design of the second experiment is similar to the
first experiment, with two changes: (1) variation in the number
of competing sellers in each group. (2) Different distribution of
buyers’ valuation.2

2 There are two changes in the distribution of buyer valuations, the lower values
of the distribution have been shifted to the right, and there are no two buyers with
the same valuation of the good. Moving the lower valuations to the right wasmeant
to make them more attractive to compete over, and give them a stronger effect on
the seller’s gains. We were concerned that in the previous experiment the lower
valuations were too low, and wanted to check the robustness of the results when
they are higher, and more attractive to compete over. The second change was to
make the distribution less skewed, instead of two buyers with a valuation of ‘‘2’’
and two buyers with a valuation of ‘‘3’’, now each buyer has a different valuation.

mailto:shemtov@berkeley.edu


N. Vulkan, Y. Shem-Tov / Economics Letters 136 (2015) 179–183 181
Table 3
Offered prices adjusted by buyers’ valuation Experiment 1.

Market 1 Market 2 Market 3 Market 4 Market 5 Market 6

No controls

Mean 0.629 0.641 0.640 0.646 0.651 0.651
Standard deviation 0.231 0.244 0.228 0.234 0.255 0.258

Controls for session

Mean 0 0 0 0 0 0
Standard deviation 0.229 0.243 0.224 0.229 0.246 0.249
Table 4
Offered prices adjusted by buyers’ valuation Experiment 2.

Market 1 Market 2 Market 3 Market 4 Market 5 Market 6

No controls

Mean 0.508 0.540 0.571 0.593 0.551 0.580
Standard deviation 0.234 0.225 0.222 0.222 0.236 0.247

Controls for session

Mean 0 0 0 0 0 0
Standard deviation 0.216 0.208 0.205 0.208 0.230 0.238
Table 5
Kolmogorov–Smirnov tests for equality of adjusted prices between markets Experiment 1.

Market 1 Market 2 Market 3 Market 4 Market 5 Market 6

No controls

Market 1 1 0.948 0.571 0.435 0.225 0.103
Market 2 0.948 1 0.571 0.435 0.225 0.435
Market 3 0.571 0.571 1 1.000 0.154 0.435
Market 4 0.435 0.435 1.000 1 0.435 0.852
Market 5 0.225 0.225 0.154 0.435 1 0.717
Market 6 0.103 0.435 0.435 0.852 0.717 1

Controls for session

Market 1 1 0.571 0.717 0.717 0.717 0.318
Market 2 0.571 1 0.717 0.717 0.318 0.318
Market 3 0.717 0.717 1 0.852 0.717 0.852
Market 4 0.717 0.717 0.852 1 0.948 0.717
Market 5 0.717 0.318 0.717 0.948 1 0.948
Market 6 0.318 0.318 0.852 0.717 0.948 1

Notes. Each cell reports the P-value of a Kolmogorov–Smirnov test.
The table reports all possible comparisons of adjusted prices between markets.
The participants played three rounds, in each round they were
told they were in a group with a different number of sellers. Hence
a total of two, three or four sellers are competing in the same
group over a market of six buyers. The purpose of this change was
to examine the interplay between pricing decisions and increase
competition.

3. Results

Sellers’ strategic behaviour is expressed in their choice of
prices in each market (buyer type). Sellers’ behaviour changes
across different buyers’ valuation, both with respect to the average
price and the variance of offered prices. Fig. 3 shows the average
offered prices and Fig. 1 the entire distribution of offered prices
in experiment 1. We report a stylised fact on sellers strategic
behaviour. They choose a price as a fraction of the buyers valuation,

p(vi) = α · vi, (1)

where vi is the valuation of buyer i, and 0 < α < 1. If this predic-
tion is correct p(vi)/vi should be the same across different buyer

This change makes the distribution of valuations less skewed, and increases the
variation in the willingness to pay of the lower buyer types. Wewanted to examine
the hypothesis that this higher variation will increase the intensity of the seller’s
competition over the lower part of the distribution.
Fig. 1. Distribution of offered prices for each buyer’s valuation.

types (i.e., across different markets). We adjust the offered prices
by the different buyer valuations in eachmarket, and find this pre-
dictionholds. Tables 3 and4 show themean and standarddeviation
of the adjusted prices (with and without controlling for session3).

3 We control for session using session fixed effects.
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Table 6
Kolmogorov–Smirnov tests for equality of adjusted prices between markets Experiment 2.

Market 1 Market 2 Market 3 Market 4 Market 5 Market 6

No controls

Market 1 1 0.056 0.003 0.001 0.016 0.002
Market 2 0.056 1 0.031 0.001 0.203 0.031
Market 3 0.003 0.031 1 0.126 0.126 0.126
Market 4 0.001 0.001 0.126 1 0.023 0.161
Market 5 0.016 0.203 0.126 0.023 1 0.097
Market 6 0.002 0.031 0.126 0.161 0.097 1

Controls for session

Market 1 1 0.254 0.381 0.254 0.381 0.097
Market 2 0.254 1 0.805 0.313 0.203 0.203
Market 3 0.381 0.805 1 0.541 0.313 0.203
Market 4 0.254 0.313 0.541 1 0.313 0.254
Market 5 0.381 0.203 0.313 0.313 1 0.880
Market 6 0.097 0.203 0.203 0.254 0.880 1

Notes. Each cell reports the P-value of a Kolmogorov–Smirnov test.
The table reports all possible comparisons of adjusted prices between markets.
Fig. 2. Distribution of offered prices after adjustment for buyers’ valuations.

To test formally whether the entire distribution of offered prices
is the same across markets we use the Kolmogorov–Smirnov test.
Tables 5 and 6 show the results for experiments 1 and 2 respec-
tively. We cannot reject the null hypothesis of equality between
the distributions, for all possible comparisons.4 We conclude that
the distribution of adjusted prices is the same across markets. We
find no evidence of a change in sellers behaviour when the num-
ber of competing sellers in the group increases. The stylised factwe
report is robust in both experiment 1 and 2.

4. Conclusions

In recent years, retailers, especially e-commerce retailers, have
the technology and data to personalise their websites and, if they
so wish, their prices.

Whilst the technology has been around for some time, retailers
have largely been unwilling to use it, fearing consumer backlash as
in the well-publicised Amazon pricing experiment (the story was
first reported in theWashington Post (Streitfeld, 2000)). Our study
suggests another possible fair pricing mechanism for companies
using personalised pricing, one where consumers pay a price that
is a fixed percentage of their willingness to pay.

4 In experiment 2 there is a session fixed effect and we argue the comparison
should be done after controlling for session. In both experiments after controlling
for session effects the Kolmogorov–Smirnov results show clear evidence in support
of not rejecting the null hypothesis of equality between the distributions.
Fig. 3. Average offered prices for each buyer’s valuation.
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