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ABSTRACT

A central assumption of neoclassical economics is that reservation prices for familiar products
express people’s true preferences for these products, that is, they represent the total benefit that a
good confers to the consumers, and are thus, independent of actual prices in the market.
Nevertheless, a vast amount of research has shown that valuations can be sensitive to other
salient prices; particularly when individuals are explicitly anchored on them. In this paper, the
authors extend previous research on single-price anchoring and study the sensitivity of valuations
to the distribution of prices found for the product in the market. In addition, they examine its
possible causes. They find that market-dependent valuations cannot be fully explained by
rational inferences consumers draw about a product’s value, and are unlikely to be fully
explained by true market-dependent preferences. Rather, the market dependence of valuations
likely reflects consumers’ focus on something other than the total benefit that the product confers
to them. Furthermore, this paper shows that market-dependent valuations persist when – as in
many real-life settings – individuals make repeated purchase decisions over time and infer the
distribution of the product’s prices from their market experience. Finally, the authors consider
the implications of their findings for marketers and consumers.
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INTRODUCTION
Recent findings in consumer behavior, psychology, and economics have repeatedly questioned
one of the key tenets of neoclassical utility theory: That preferences are stable and independent
of the external environment that decision makers face. In particular, a vast amount of research
has investigated contextual price influences on people’s internal notion of value as manifested in
their willingness to pay. Most notably, the reference price literature has shown that the
presentation of a single price, including the previous or present market price of the good in
question, the price of a close substitute or an unrelated good, and even an arbitrarily generated
price can influence customers’ willingness to pay for a product by serving as an anchor (e.g.,
Adaval & Monroe, 2002; Adaval & Wyer, 2011; Chapman & Johnson, 2002; Krishna et al.,
2006; Monroe, 2003; Nunes & Boatwright, 2004; Simonson & Drolet, 2004; Tversky &
Kahneman, 1974).
In addition, research on categorical price judgments (e.g., “good” vs. “bad”; “large” vs.
“medium” vs. “small”) based on Parducci’s (1965) range-frequency theory suggests that
individuals also shift their purchase decisions (i.e. to buy or not to buy) in response to
distributional attributes such as range, modality, or skewing of observed prices for other products
in the same category (Alba et al., 1999; Cooke et al., 2004; Janiszewski & Lichtenstein, 1999;
Niedrich et al., 2001; 2009). In particular, consumers judge a product price offering relative to its
position between the endpoints of the price-range of the given product category (range principle)
and the product’s percentile-location within that price-range (frequency principle). Thus, for
example, increasing the price of the most expensive product in a category (expanding the range)
will lead to contrast effects from the endpoint referent price such that the unchanged price of a
lower-priced target product is now perceived as less expensive than before. Related results
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emerge from recent research based on adaptation-level-theory (Helson, 1964) and assimilationcontrast theory (Sherif et al., 1958), which supports the notion that in some circumstances the
mean of a price distribution might act as a referent for price-judgments. Specifically, Cunha and
Shulman (2011) have shown that when the processing goal is generalization (rather than
discrimination), as the mean of prices in a product category goes up, consumers will show
assimilation (rather than contrast) and perceive the unchanged price of a lower-priced target
product as more (rather than less) expensive than before. What these latter results show is that
processing goals moderate categorical price-judgment processes. Yet a further advance in the
role of assimilation in pricing, suggests that not only categorical price judgments but also
people’s reservation prices can be affected by distributional attributes. Specifically, Bohm,
Linden, and Sonnegard (1997) demonstrated that expanding the range of prices that sellers face
for a target product (rather than for the entire product category) with an unrealistically high
upper bound, increases sellers’ elicited reservation prices.
Building upon these multiple streams of research, this paper contributes to our
understanding of context-dependent preferences in three ways. First, as an initial contribution,
we extend the evidence on the price distribution-sensitivity of categorical price judgments and
Bohm, Linden, and Sonnegard’s (1997) findings on the price distribution-sensitivity of sellers’
reservation prices, and show that buyers’ reservation prices for a product depend on the
distribution of prices they face for that product in the market. Second, to test for external validity
we ask whether individuals also exhibit price distribution-sensitivity when they learn about the
product’s prices from observation over time and from making repeated purchase decisions – that
is, in settings that closely resemble real-life situations. Third, and most importantly, we
investigate the meaning of such expressed context-dependent preferences. In particular, we
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examine whether the price distribution-dependence of valuations (i.e. market-dependent
valuations) can be explained by (a) rational inferences individuals draw about the product’s
value; (b) true context-dependent preferences that are sensitive to the distribution of prices that
individuals face for the product in the market; or (c) individuals’ focus on something other than
the total benefit that the product confers to them and thus, from an economists point of view, a
bias or mistake in expressing their true product-preferences. While all three causes likely
contribute to the phenomenon in general, we find that the market-sensitivity of reservation prices
is unlikely to be fully explained by the first two causes. Instead, the most pervasive contributor
to the phenomenon seems to be a departure from thinking about the benefits one receives from
the product.
The remainder of this paper is organized as follows. First, we present two experiments in
which we graphically depicted a product’s market-price distribution, and found a dramatic
violation of the independence of valuations from the price distribution: Product valuations were
dramatically lower when the price distribution was skewed to the right (higher frequency of
lower market prices) than when it was skewed to the left. More important, in these experiments
we investigated the possible underlying causes for the price distribution-dependence of
preferences. In Experiment 3, we show that the sensitivity of valuations to a product’s price
distribution extends to a multi-period market simulation in which participants learn the
distribution of prices in the market from observation over time. Finally, we discuss the
implications of the price distribution-dependence of valuations for marketers and consumers.
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EXPERIMENT 1: THE EFFECT AND ITS CAUSES

In our first experiment, we sought to build on the findings by Bohm, Linden, and Sonnegard
(1997), showing that reservation prices can depend on the distribution of prices that individuals
face for a specific product in the market, and start to explore in detail the possible sources of
such a dependency. Building upon previous reference-price research (e.g., Ariely et al., 2003;
Nunes & Boatwright, 2004), we elicited our participants’ reservation prices with the BeckerDeGroot-Marschak Procedure (1964, henceforth BDM). The BDM procedure is a widely used,
incentive-compatible mechanism to measure individuals’ valuations of consumption goods and
other experiences (see e.g., Budescu et al., 1988; Fox et al.,1996; Kahneman et al.,1990; Prelec
& Simester, 2001). When employing this procedure, participants are informed of a distribution of
selling prices at which they may acquire a good, and are asked to indicate their reservation price.
After they have done so, one selling price (the realized price) is randomly drawn from the price
distribution, and the appropriate outcome is implemented: If the reservation price exceeds the
realized price, the decision maker receives the good and pays the realized price; if the reservation
price is below the realized price, the decision maker does not receive the good and does not pay
anything. Because this mechanism precludes participants from influencing the price, it is a
(weakly) dominant strategy to reveal one’s true preferences (Wertenbroch & Skiera, 2002).

Possible causes for a market-dependence of preferences
In order to identify the marketing and economic implications of a potential dependence of
valuations on price distributions, it is crucial to know the source and nature of that dependence.
After all, marketers and economists alike assume that elicited reservations prices express
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people’s true preferences for these products, that is, they represent the total benefit that a good
confers to the consumers. We consider three possibilities: (1) uncertainty about the product’s
value leads consumers to make rational inferences about it from the price distribution; (2) true
context-dependent preferences: differing price distributions generate different benefits or utilities
that a good confers to the consumers; and (3) a “bias” occurs in the expression of individuals’
preferences in that individuals focus on something other than the benefit that the product confers
to them. Experiment 1 attempts to discriminate among these explanations and suggests that the
last one is a large part of the phenomenon.
Testing the uncertainty about the product’s value. In order to reconcile potential marketdependent valuations with neoclassical utility theory, one could argue that differences in
valuations across markets with, for example, a left and a right-skewed price distribution stem
from participants being uncertain about the value of a product. Under this hypothesis, consumers
draw rational inferences about the product's value from the price distributions they experience
(see e.g., Kamenica, 2008; Prelec et al.,1997; Wernerfelt, 1995 for similar explanations of other
context effects), and adjust their reservation prices to the price distribution as a result. While in a
real market such inferences are surely going on, it is important to know whether the price
distribution-sensitivity of valuations can be attributed entirely to them. In this experiment we
address this question by providing participants the same information in all conditions;
specifically, by showing participants the differing selling-price distributions of two markets (one
market with a left-skewed price distribution and another with a right-skewed price distribution)
and only later randomly selecting the relevant market, using a coin flip performed by the
participant herself. This procedure makes it explicit that the particular price distribution is
randomly determined and, hence, uninformative. If rational inferences about the value of a
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product drive market-dependent valuations, this experimental design should not generate any
distribution-dependence of the elicited valuations.
Testing a true change in product-preferences across contexts against a “bias” in
expressing product-preferences. Even if we demonstrate that the price distribution-dependence
of valuations cannot plausibly be due only to informational considerations, the implications of
our findings depend crucially on the extent to which the two other, more psychological,
explanations contribute to the effect. First, the sensitivity of valuations may be driven by true
context-dependent preferences, whereby prices affect consumers’ utility from the product and,
thus, their willingness to pay for it (see e.g., Plassmann et al., 2008). That is, when consumers
face higher prices, even if those prices come about randomly, they truly like and enjoy the
product more and therefore are willing to pay more for it. For example, a consumer may enjoy
wearing a Rolex rather than a fake just because it is more expensive, even though she and others
cannot distinguish it from the fake. A second account is that the price distribution might not
affect consumers’ true experienced utility but rather act as an environmental cue that leads
consumers to focus on something other than the total benefit that the product confers to them.
After all, prior research demonstrated that individuals often rely on environmental cues to guide
their choices (e.g., Bettman et al., 1998; Huber et al., 1982; Tversky et al., 1988), and the price is
an extremely salient such cue.
To distinguish between true context-dependent product preferences and a distracted
expression of these preferences, we asked one third of the participants in Experiment 1 to
indicate their reservation price for both markets with its differing price distributions (joint
valuations) and the remaining two thirds of the participants to indicate their reservation price for
only one of the two markets (separate valuations). The logic behind this manipulation is that if
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participants have true context-dependent preferences – and, crucially, they are aware of this –
then even in the joint valuation condition they will anticipate different utilities from the product
depending on which distribution is chosen, and hence indicate different reservation prices (for
related arguments see Hsee et al., 1999). In other words, when respondents make valuations
jointly, the effect of the price distributions should emerge only if the cause of the difference is a
true change in preferences. Note that this procedure does not allow us to determine what
individuals’ true preference is, nor even to say whether valuations indicated in the joint or
separate evaluations are closer to these preferences – but it does allow us to rule out that the
phenomenon is fully explained by true price distribution-dependent preferences that individuals
are aware of.
To keep both the joint and separate valuations as similar as possible and incentive
compatible, we varied the timing of the coin flip relative to the timing of the valuations. In the
joint valuations condition, after observing both markets with its differing distributions,
participants indicated their reservation prices for both markets and then flipped a coin to
determine the price distribution that would be used to determine their outcome. In the separate
valuations conditions, after observing both markets participants first flipped the coin to
determine the price distribution that would be used to determine the outcome of their valuation,
and then they indicated their reservation price for that market only.

Procedure
The experimenter approached students on campus of a northeastern university with a sample
travel mug that had been offered in stores US-wide (e.g., Walmart and Target) at a price of $4.99
(students were not informed of this) and asked whether they were interested in an opportunity to
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purchase one for real with their own money. Only those who were interested proceeded to the
experiment. Participants did not receive any other compensation for participation.
Sixty students participated in this experiment, which was conducted with one participant
at a time. The experimenter gave the participant a sheet with a description of the BDM procedure
and a prominent graphical depiction of two price distributions, a left-skewed distribution and a
right-skewed distribution, both of which had support from $1 to $10. The right-skewed
distribution assigned a probability of .5 to the lowest value ($1) and distributed the remaining
probability equally in the range from $1.01 to $10 (in steps of $.01). The left-skewed distribution
assigned a probability of 0.5 to the highest value ($10) and distributed the remaining probability
equally in the range from $1 to $9.99 (in steps of $.01; see Figure 1). The instructions indicated
that the participant would have a chance to buy a mug at a selling price to be determined
randomly by one of these two price distributions and that a coin flip performed by the participant
would determine the distribution to be used. In addition, the instructions explained that if the
selling price drawn from the distribution came out higher than the student’s reservation price, she
would not receive the mug and not pay anything; and that if the selling price drawn from the
distribution was the same or lower than the student’s reservation price, she would receive the
mug and pay the realized selling price. The description also included a sentence that emphasized
the incentive compatibility of this procedure and instructed the participant to ask the
experimenter any remaining clarifying questions they may have before proceeding with the task.

*** Figure 1 ***
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Students were randomly assigned to one of two experimental conditions: the joint or
separate valuations condition. In the joint valuations condition, after participants finished reading
the instructions, which included both distributions, they were asked to indicate for each of the
two markets with their differing price distributions their willingness to pay for the mug, should
that market be selected by their coin flip. The participants then performed the coin flip to
determine which of the two markets would be used to determine the outcome. Next, the
experimenter used a random-number generator to determine the realized selling price from the
corresponding selling-price distribution, and finally the participants’ relevant outcomes were
implemented. In the separate valuations condition, after participants finished reading the same
instructions, next they flipped a coin to determine which of the two markets would be used, and
then they indicated their willingness to pay only for the selected market and its corresponding
selling-price distribution. After providing the valuation, the experimenter used a random-number
generator to determine the realized selling price from the selected market, and the participants’
relevant outcomes were implemented.

Results and discussion
Using the reservation prices submitted to the BDM procedure, we analyzed the data as a 2 (leftvs. right-skewed distribution) by 2 (joint vs. separate valuations) between-participants ANOVA.
We found a significant interaction between the type of distribution and the method of valuation
(F(1, 76) = 5.193, p = .026). Specifically, while there was a significant difference (F(1, 76) =
13.539, p < .001) of $2.66 in reservation prices in the separate valuations conditions (rightskewed price distribution: M = $2.42, SD = 1.79 vs. left-skewed price distribution: M = $5.08,
SD =2.39) there was only a small and insignificant difference in reservation prices in the joint
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valuations conditions (right-skewed price distribution: M = $3.09, SD = 2.22 vs. left-skewed
price distribution: M = $3.44, SD = 2.60; F(1, 76) = .249, p = .619)1. In fact, the average withinparticipant difference in reservation prices for the left and right-skewed distribution in the joint
valuations condition was $.35 (SD = $2.33; paired-t(19) = .679, p = .505)2.
Because our separate valuations conditions showed that reservation prices were
influenced by the relevant selling-price distribution even though participants knew both markets
with their respective price distributions, we can reject the hypothesis that our findings are solely
due to rational inferences about the value of the mug drawn from the price distribution. More
important, the finding that participants in the joint valuations condition indicated more similar
reservation prices is evidence against the interpretation that their true preferences for the product
depended on the price distribution they ended up facing.
One alternative account for the differing results in the joint and separate valuations
conditions is that participants had indeed inherent preferences that varied across the two markets
(i.e. they had true price distribution-dependent preferences) and that their elicited reservation
prices in the joint valuations condition (rather than in the separate valuations condition) did not
reflect their true preferences. For example, even if the procedure was incentive compatible,
individuals might have given consistent reservation prices in the joint valuations condition
because of demand effects (i.e. social desirability) or because of not being aware of their true
context-dependent preferences as long as they weren’t certain about the price distribution they

1

The observation of relatively low reservation prices in comparison to the true market value of a target product has
been found in similar experimental settings where participants were unlikely to have had the intention of buying
the target product when being approached by an experimenter or entering the experiment (see e.g., Nunes &
Boatwright, 2004).
2
Of the 20 participants in the joint valuations condition two participants indicated a lower reservation price for the
left skewed distribution, seven participants indicated a higher reservation for left skewed distribution, and 11
participants indicated the same reservation price for both the left and right skewed distributions.

Causes of Market-Dependent Valuations 13
would face. Experiment 2 was designed to minimize these concerns and to further test the
pervasiveness of the causes of the sensitivity of valuations to the price distribution.

EXPERIMENT 2: MORE DELIBERATED CHOICES

The main motivation for Experiment 2 was to focus on testing the account of a true change in
product-preferences across markets against the account that individuals’ elicited reservation
prices simply do not, as typically assumed, represent the total benefit that the product confers to
them; and do so with a different approach than the one used in Experiment 1. In particular, we
tested the effect of guided deliberation on participants’ valuations of a product. If the price
distribution-dependence of preferences is due to true market-dependent preferences, there is no
reason to think that asking participants to deliberate about their valuation should reduce or
eliminate the dependence. But if our conclusion from Experiment 1 was correct and participants
were mainly distracted from their product-preferences because of overly relying on the salient
environmental cue of prices in the market, deliberation could well reduce or eliminate
differences in reservation prices. As in the case of Experiment 1, our design cannot identify what
the true underlying preferences are (Simonson, 2008ab) or even whether deliberation leads
individuals to act more in line with these preferences (Wilson & Schooler, 1991) – but it can
nevertheless help cast doubt on the hypothesis that true context-dependent preferences drive the
price distribution-sensitivity of valuations.
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Procedure
The experimenter approached students on campus of a northeastern university with a $15 gift
certificate for Amazon.com and asked whether they were interested in an opportunity to purchase
one for real with their own money. Seventy-nine students were interested and proceeded to the
experiment. Participants did not receive any other compensation for participation.
Each participant was randomly assigned to one of four conditions in a 2 (elicitation
method: standard BDM vs. titration based BDM) by 2 (price distribution: left-skewed vs. rightskewed) between-participants design. The major change in Experiment 2 (other than the product)
was the inclusion of a variant of the standard BDM method used in Experiment 1 to elicit
participants’ reservation prices: titration-based BDM. As in the previous Experiment 1,
participants were informed that a selling price would be drawn randomly from the price
distribution illustrated graphically on the instructions. In the standard version of the BDM
procedure they then directly stated their maximum willingness to pay by writing down an
amount, and the outcome was determined by that number and the selling price randomly drawn
from the price distribution. In the newly added titration based BDM procedure, participants were
advised to think about their reservation price in the following specific way. They were first
asked to write down a number they thought was a reasonable estimate of the maximum amount
they would be willing to pay for the product. Next, they were asked to consider if the amount
that they had written down was too high, too low, or just the right reservation price. If
respondents answered too low or too high, they were asked to think about a new price and
continue the process until they came up with the “just right” response. This final “just right”
amount was then subjected to the standard BDM procedure. Note that this procedure explicitly
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articulates the steps individuals might actually take when answering an open-ended pricing
question such as the one they face in the standard BDM procedure. We expected this variant
elicitation method would increase participants’ attention to their inherent preferences and
diminish the sensitivity to contextual cues.
The two price distributions that we used in this experiment had a support on the integers
from $1 to $20, and assigned a probability of 1/29 to values between 2 and 19. The right-skewed
distribution had a probability of 10/29 for the lowest value ($1), and a probability of 1/29 for the
highest value ($20). The left-skewed distribution had a probability of 10/29 for the highest value
($20), and a probability of 1/29 for the lowest value ($1) (see Figure 2).

*** Figure 2 ***

Results and discussion
The results from the standard BDM procedure replicated the findings of the previous experiment.
The mean reservation price for the gift certificate was dramatically lower with the right-skewed
price distribution (M = $5.24, SD = 3.26) compared with the left-skewed price distribution (M =
$8.48, SD = 3.56), and this difference of $3.24 was significant (F(1, 75) = 10.585, p < .002).
Most important to the goal of the current experiment, the effect of the price distribution on
reservation prices in the titration based BDM procedure was small and insignificant (F(1, 75) =
.368, p = .546; right-skewed market: M = $5.65, SD = 2.46 vs. left-skewed market: M = $6.28,
SD = 3.36; interaction of type of distribution x type of elicitation procedure: F(1, 75) = 3.305, p
= .073). We recorded the number of iterations for 19 out of 38 participants in the titration based
BDM procedure. We found that on average participants went through only 1.1 out of six
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possible iterations (two participants went through two iterations while the remaining sixteen
went through one iteration only).3 Thus, it seems that it is the nature of the titration task itself,
and not the number of iterations, that caused the decreased sensitivity to the price distributions.

EXPERIMENT 3: EXPERIENCING A PRICE DISTRIBUTION

Both Experiments 1 and 2 used a rather salient, visual representation of the selling prices in a
market (i.e. a graphical illustration of the price distribution). In contrast, in most real-world
settings consumers observe and experience prices over time, and therefore their knowledge of the
selling-price distribution is typically represented in some form in their memory. Experiment 3
was designed to examine the price-dependence of valuations in a setting that more closely
resembles such standard market situations.

Procedure
One hundred ninety students participated in this market simulation experiment, which was
advertised as a 30 minutes long multi-experiment session in exchange for a $5 participation fee.
Each participant sat in a private booth in front of a computer screen. In the first task, an

3

We replicated these findings with the same experimental design (same conditions and distributions) but with a
more experiential product for which one could argue consumers’ have a relatively good idea of the utility or
pleasure that they would derive from it but less of an idea of the retail price of the product: a box of Godiva
chocolates (Gold Ballotin 1/4 lb. with 9 pieces of confection). In this new experiment (N=79), same as in
Experiment 2, with the standard BDM procedure the mean reservation price for the chocolates was dramatically
lower with the right-skewed price distribution (M = $3.75, SD = 2.81) compared with the left-skewed price
distribution (M = $6.85, SD = 3.9), and this difference of $3.10 was significant (F(1, 75) = 7.339, p = .008). In
contrast, the titration based BDM procedure eliminated the effect: The mean reservation price for the chocolates
was lower in the market with the right-skewed price distribution (M = $5.18, SD = 4.15) compared with the market
with the left-skewed price distribution (M = $6.11, SD = 3.46), (F(1, 75) = .644, p = .425). Similarly, we found
that on average participants went through only 1.5 out of six possible iterations (SD = .8; 27 out of 39 participants
went through only one iteration; the maximum number of iterations that six participants went through was three).
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application explained the BDM procedure in detail and then asked two multiple-choice questions
to test participants’ understanding of the BDM procedure. In particular, participants had to
answer what happens in the BDM procedure when one’s reservation price is higher and when it
is lower than the realized selling price. Participants had multiple shots at answering the two
questions. Only once both questions were correctly answered they proceeded to the market
simulation experiment.
The instructions of the market simulation experiment explained to all participants that
they would face a market that consisted of 50 sellers, each of whom had one $5 gift certificate
for Amazon.ca available for sale. Participants were instructed that they could potentially
purchase, with their own money, one and only one of these gift certificates. Next, they were
informed that in the first stage of the experiment they would encounter each of the sellers and
their prices sequentially on the computer screen (one seller at a time) without the opportunity to
make any purchases. The sellers were displayed in the same randomized order for all
participants, and participants could advance through the screens at their own pace (the sellers
were numbered 1-50; e.g., “Seller 1”, “Seller 2”, etc.).
We manipulated between participants the instructions after the first stage was completed
(two levels: “exposure” vs. “exposure & decisions”). This manipulation was meant to test to
what extent the type of experience with a market (i.e. only exposure to prices vs. a series of
purchase decisions) affects the price distribution-dependence of valuations. In addition, we
wanted to see whether our findings would replicate in a setting that did not explicitly rely on the
BDM procedure. In the “exposure” conditions, we announced to the participants that they would
encounter the 50 sellers and their prices one more time in the exact same order and without the
opportunity to make a purchase (in effect repeating the first stage). Only after completing that
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second stage, participants were offered a chance to purchase one $5 gift certificate for Amazon
from those sellers with the BDM procedure. They were asked to indicate their maximum
willingness to pay to purchase one $5 gift certificate and informed that once they have done so,
the computer would randomly select one of the 50 sellers and determine whether the participant
bought the gift certificate for that seller’s price. In the “exposure & decisions” conditions, we
announced to the participants that they would encounter the 50 sellers and their prices one more
time in the exact same order but this time with the opportunity to make a purchase. In particular,
participants were informed that for each seller they would have to answer whether they would
purchase the $5 gift certificate for that seller’s price (yes or no). We further explained that after
having responded to all 50 sellers, one of those sellers would be selected at random and whatever
their answer to that sellers’ price was would be implemented. After having answered the
purchase questions for all 50 sellers and their prices, however, we surprised the participants in
the “exposure & decisions” conditions by offering them another chance to purchase the $5 gift
certificate but this time through the same BDM procedure that was explained to the participants
in the “exposure” condition. That is, participants were asked to indicate their maximum
willingness to pay to purchase one $5 gift certificate for Amazon from those 50 sellers, and
informed that at the end, the computer would randomly decide whether their purchase outcome
would be determined by their previous 50 purchase decisions or by the BDM procedure and then
randomly select one of the sellers to determine the outcome. That is, they would only have the
chance to purchase one gift certificate.
The second factor that we manipulated between participants was the distribution of
selling prices that ranged from $1 to $5 in steps of $.50 but differed in the frequency at which the
two extreme prices $1 and $5 were offered. In the right-skewed distribution, we assigned 26 of
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the 50 sellers to the lowest value ($1) and distributed the remaining 24 sellers equally among the
remaining eight prices ranging from $1.5 to $5 (three sellers per price). In the left-skewed
distribution, we assigned 26 of the 50 sellers to the highest value ($5) and equal frequencies to
the other eight prices ranging from $1 to $4.5 (see Figure 3).

*** Figure 3 ***

Finally, we added a control condition in which participants did not encounter any sellers
and prices but instead after completing the two multiple-choice questions about the BDM
procedure were directly asked to indicate their maximum willingness to pay. In this control
condition, participants were informed that we would use the BDM procedure to determine
whether they got to purchase one $5 gift certificate for Amazon and for what price. However,
participants did not receive any information about the distribution of prices that was underlying
the BDM procedure. Thus, the entire experiment consisted of a market simulation with a 2 (type
of distribution: left-skewed vs. right-skewed) by 2 (type of encounter: exposure vs. exposure &
decisions) between-participants design plus a control condition without a market simulation.

Results and discussion
A two-factorial ANOVA revealed a significant main effect of the price distribution (F(1, 151) =
13.402, p < .001) on participants’ maximum willingness to pay that was submitted to the BDM
procedure. As can be seen in Figure 4, valuations were over 60¢ lower for participants who had
encountered the right-skewed distribution than for participants who had encountered the leftskewed distribution, and this was true for both, those that were only exposed to the prices (F(1,
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151) = 9.078, p = .003) and those that were exposed to the prices and had to make purchase
decisions (F(1, 151) = 4.672, p = .032). There was no significant main effect of the type of
experience with the market (F(1, 151) = .242, p = .623) on participant’s willingness to pay and
no interaction between the type of experience and the selling price distribution (F(1, 151) = .376,
p = .541). Furthermore, the maximum willingness to pay of the participants, who had
experienced the left skewed distribution, was not significantly different from those in the control
condition, who hadn’t experienced any selling prices (control-exposure contrast: t(185) = .525, p
= .6; control-exposure & decisions contrast: t(185) = 1.254, p = .211).

*** Figure 4 ***

In addition, we wanted to see whether people’s valuations for the Amazon gift certificate
would also be affected outside of an explicit BDM procedure. To test for this, we looked at
participants' purchase decisions in the two exposure & decisions conditions. For each participant,
we defined the “reservation price” during the series of the 50 yes/no-decisions as the highest
price at which that participant was still willing to purchase the gift certificate. An ordinal logistic
regression revealed that again, the reservation price differed significantly between participants
who encountered the right-skewed price distribution and those who encountered the left-skewed
price distribution (χ2(1, N=67) = 4.044, p = .044).4 Participants in the market with the rightskewed price distribution (M = $2.10, SE = .25) had on average a 64¢ lower reservation price

4

This analysis excluded participants, who did not answer “yes” to any of the 50 sellers, that is, who were not
interested in purchasing a $5 gift certificate for Amazon at any of the offered prices ($1 to $5). If we include those
participants and code their reservation prices as $0, the difference is marginally significant (χ2(1, N=78) = 2.997, p
= .083; right-skewed price distribution: M = $1.79, SE = .24, left-skewed distribution: M = $2.38, SE = .26).
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than the participants in the market with the left-skewed distribution (M = $2.74, SE = .25).5
Together these results show that valuations are market-dependent even in more “natural”
settings, suggesting that the phenomenon may be quite general.

GENERAL DISCUSSION

In this work, we experimentally demonstrate that consumers’ product valuations as expressed
through their reservation prices can be sensitive to a central characteristic of markets: the price
distribution consumers face for the product. The contribution of our paper, however, goes
beyond merely identifying another contextual factor: we investigate the pervasiveness of three
candidate causes of this dependence in incentive compatible contexts without the use of an
explicit anchor.
In Experiments 1 and 2, we find that valuations for products can be lower when
consumers encounter a distribution that is skewed toward higher rather than lower prices – a
finding that seconds a common concern of marketers that deep discounts can hurt consumers’
willingness to purchase a product for its regular (full) price (Kalwani & Yim, 1992). In addition,
we test three key accounts for this influence: (1) uncertainty about the product’s value, which
leads to rational inferences about it from the price distribution; (2) true context-dependent
preferences, such that a concentration of higher (lower) prices confers a higher (lower) product
5

We replicated these findings from the “exposure & decisions” conditions in another experiment with a
deterministic setting and without a BDM procedure. In that experiment after experiencing 50 sellers for $0.50 gift
certificates for Amazon.com (the distribution of seller prices was the same as in Experiment 3 but with prices that
were one 10th of those in Experiment 3), each of participants’ 50 purchase decisions were consequential (i.e.
participants could purchase up to 50 gift certificates totaling a value of 50 x $0.50 = $25). In that experiment as
well, individuals’ mean reservation price (the highest price at which participants were still buying a $0.50 gift
certificate) was significantly lower in the market with the left-skewed price distribution (M = $.29, SE = .02) than
in the market with the right-skewed price distribution (M = $.37, SE = .02; (χ2(1, N=82) = 8.398, p = .004).
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utility to the consumers; and (3) consumers focus on something other than the total benefit that
the product confers to them and thus, from an economists point of view, a bias or mistake in
expressing their “true” product-preferences. The goal of this paper is not to settle on one definite
cause – in fact, depending on the nature of the product, the market, or other circumstances
multiple causes might be at play at the same time. Instead, our results show that even when
rational inferences are largely controlled for, we can still observe price distribution-dependent
preferences, and suggest that the most pervasive cause for the observed behavior is likely not a
reflection of true context-dependent preferences in the sense of the total benefit that a good
confers to the consumers. Furthermore, the comparison of the different reservation prices
obtained with the standard BDM procedure and the titration based BDM procedure in
Experiment 2 can shed some light on the psychological process by which individuals typically
decide about their reservation prices. In particular, the differing results suggest that when
respondents pick a reservation price using the standard BDM procedure, they do not seem to use
a procedure that resembles an iterative approach (although intuitively the iterative approach
seems to be a natural process for arriving at a reservation price). What respondents are doing
instead is unclear, and an interesting and promising path for future research. Finally, in
Experiment 3, we replicate our findings in a setting that more closely resembles a market
situation and reject the hypothesis that our findings were due to characteristics inherent to our
experimental procedure.
Together, these results suggest that though most business and economic analyses assume
that exogenously given preferences determine the market price (along with supply), the influence
also runs in the other direction: The market with its price distribution is an inherently powerful
contextual variable that determines expressed but not true preferences even for common and
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familiar products. Consequently, because in supply-demand analyses consumer preferences are
often inferred exactly from how consumers react to different prices, marketers may
systematically underestimate the elasticity of consumer demand and overestimate consumer
surplus as well as excess burden from taxation and subsidies. These findings have important
implications for the interpretation of pricing models and subsequent marketing strategies (for the
interested readers, see details in the Supplementary Material).
Finally, this sensitivity of expressed but not true preferences to the price also has
implications for the measurement of valuations in marketing research. On the basis of the results
presented herein, we believe that caution should be taken when interpreting absolute levels of
preferences (“absolute valuations”) from experimental data, but our results do not necessarily
undermine conclusions based on directional comparisons between conditions (“relative
valuations”). Consider, for example, a study that examines the valuation of a product compared
with another study that contrasts valuations for the same product in different conditions (e.g.,
buying and selling). Although the price distribution-sensitivity we found will likely be present in
both studies, the resulting biased estimates pose a larger problem for the former one. In
particular, when comparing elicited preferences with an external standard, the aspects of the
price distribution experienced or known by the participant can largely determine the conclusions
of the study. In contrast, when the main focus is comparing the qualitative (directional)
difference between two conditions, and as long as participants in both conditions are exposed to
the same market, the general conclusions should be unaffected by the mismeasurement of
absolute preferences.

Concluding remarks
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It is worthwhile to reflect on our findings in a broader consumer psychology context. Our
findings demonstrate that although consumers may have true (i.e. stable) preferences for
products (for a discussion see also Amir & Levav, 2008), they might, for example, not be willing
to pay the corresponding value unless they are prompted to think carefully about the value that
the product provides to them (see titration conditions in Experiment 2) or they are “reminded”
that the distribution of market prices should not matter (see joint condition in Experiment 1).
This suggests that consumers might sometimes end up making sub-optimal purchase decisions
and not purchase the product for a price at which they would still receive a positive net utility
from it. We speculate that this arises from consumers being distracted by the “wrong” goal: they
are shortsightedly focusing on optimizing the pleasure of getting a good deal and focusing less
on the utility or pleasure that the product offers. In addition, it is an interesting question for
future research to what extent individual differences such as tightwads versus spendthrifts (Rick
et al., 2008) that differ in their focus on a good deal, or the type of product (e.g., utilitarian vs.
hedonic, durable vs. non-durable, experiential vs. non-experiential) that affects the salience and
type of the expected utility might mediate the proneness to price-cues and the relevance of the
other two causes (uncertainty about a product’s value and true context-dependent preferences).

Causes of Market-Dependent Valuations 25
REFERENCES

Adaval, R., & Monroe, K. B. (2002). Automatic Construction and Use of Contextual Information
for Product and Price Evaluations. Journal of Consumer Research, 28, 572–588. DOI:
10.1086/338212
Adaval, R., & Wyer, R. S. (2011). Conscious and Nonconscious Influences of a Price Anchor:
Effects on Willingness to Pay for Related and Unrelated Products. Journal of Marketing
Research, 48, 355–365.
Alba, J. W., Mela, C. F., Shimp, T. A., & Urbany, J. E. (1999). The Effect of Discount
Frequency Cue and Depth on Consumer Price Judgments. Journal of Consumer
Research, 26, 99–114. DOI: 10.1086/209553
Amir, O., & Levav, J. (2008). Preference construction versus choice construction: The instability
of preferences learned in context. Journal of Marketing Research, 45, 145–158. DOI:
10.1509/jmkr.45.2.145
Ariely, D., Loewenstein, G., & Prelec, D. (2003). Coherent Arbitrariness: Stable Demand Curves
without Stable Preferences. Quarterly Journal of Economics, 118, 73–105. DOI:
10.1162/00335530360535153
Becker, G. M., DeGroot, M. H., & Marschak, J. (1964). Measuring utility by a single-response
sequential method. Behavioral Science, 9, 226–232. DOI: 10.1002/bs.3830090304
Bettman, J. R., Luce, M. F., & Payne, J. W. (1998). Constructive consumer choice processes.
Journal of Consumer Research, 25, 187–217. DOI: 10.1086/209535

Causes of Market-Dependent Valuations 26
Bohm, P., Linden, J., & Sonnegard, J. (1997). Eliciting Reservation Prices: Becker DeGrootMarschak Mechanisms vs. Markets. Economic Journal, 107, 1079–1089. DOI:
10.1111/1468-0297.00207
Budescu, D. V., Weinberg, S., & Wallsten, T. S. (1988). Decisions based on numerically and
verbally expressed uncertainties. Journal of Experimental Psychology: Human
Perception Performance, 14, 281–94. DOI: 10.1037//0096-1523.14.2.281
Chapman, G. B., & Johnson, E. J. (2002). Incorporating the Irrelevant: Anchors in Judgments of
Belief and Value. In T. Gilovich, D. Griffin, & D. Kahneman (Eds.), Heuristics and
Biases: The Psychology of Intuitive Judgments (pp. 120–138). Cambridge, UK:
Cambridge University Press.
Cooke, A. D. J., Janiszewski, J., Cunha, M. Jr., Nasco, S. A., & De Wildem E. (2004). Stimulus
Context and the Formation of Consumer Ideals. Journal of Consumer Research, 31
(June), 112-24. DOI: 10.1086/383428
Cunha, M. Jr. & Shulman, J. D. (2011). Assimilation and Contrast in Price Evaluations. Journal
of Consumer Research, 37(February), 822-35. DOI: 10.1086/656060
Fox, C. R, Rogers, B. A., & Tversky, A. (1996). Options traders exhibit subadditive decision
weights. Journal of Risk and Uncertainty, 13, 5–17. DOI: 10.1007/BF00055335
Helson, Harry (1964), Adaptation Level Theory, New York: Harper & Row.
Hsee, C. K., Loewenstein, G., Blount, S., & Bazerman, M. H. (1999). Preference reversals
between joint and separate evaluations of options: a theoretical analysis. Psychological
Bulletin, 125, 576–590. DOI: 10.1037//0033-2909.125.5.576

Causes of Market-Dependent Valuations 27
Huber, J., Payne, J. W., & Puto, C. (1982). Adding asymmetrically dominated alternatives:
Violations of regularity and the similarity hypothesis. Journal of Consumer Research, 9,
90–98. DOI: 10.1086/208899
Janiszewski, C., & Lichtenstein, D. R. (1999). A Range Theory Account of Price Perception.
Journal of Consumer Research, 25, 353–368. DOI: 10.1086/209544
Kahneman, D., Knetsch, J. L., & Thaler, R. H. (1990). Experimental tests of the endowment
effect and the Coase theorem. Journal of Political Economy, 98, 1325–1348. DOI:
10.1086/261737
Kalwani, M. U., & Yim, C. K. (1992). Consumer Price and Promotion Expectations: An
Experimental Study. Journal of Marketing Research, 29, 90–100. DOI: 10.2307/3172495
Kamenica, E. (2008). Contextual inference in markets: On the informational content of product
lines. American Economic Review, 98, 2127–2149. DOI: 10.1257/aer.98.5.2127
Krishna, A., Wagner, M., Yoon, C., & Adaval, R. (2006). Effects of Extreme-Priced Products on
Consumer Reservation Prices. Journal of Consumer Psychology, 16, 179–93. DOI:
10.1207/s15327663jcp1602_8
Monroe, K. B. (2003). Pricing: Making Profitable Decisions. Boston, Massachusetts: McGrawHill Irwin.
Niedrich, R. W., Sharma, S., & and Wedell, D. H. (2001). Reference Price and Price
Perceptions: A Comparison of Alternative Models, Journal of Consumer Research, 28
(December), 339-54. DOI: 10.1086/323726
Niedrich, R. W., Weathers, D., Hill, R. C., & Bell, D. R. (2009). Specifying price judgments
with range-frequency theory in models of brand choice. Journal of Marketing Research,
46, 693-702. DOI: 10.1509/jmkr.46.5.693

Causes of Market-Dependent Valuations 28
Nunes, J. C., & Boatwright, P. (2004). Incidental prices and their effect on willingness to pay.
Journal of Marketing Research, 41. 457–466. DOI: 10.1509/jmkr.41.4.457.47014
Parducci, A. (1965). Category judgment: A range-frequency model. Psychologial Review, 72,
407–418. DOI: 10.1037/h0022602
Plassmann, H., O’Doherty, J., Shiv, B., & Rangel, A. (2008). Marketing Actions Modulate the
Neural Representation of Experienced Pleasantness. Proceedings of the National
Academy of Sciences, 105, 1050-54. DOI: 10.1073/pnas.0706929105
Prelec, D., & Simester, D. (2001). Always leave home without it: A further investigation of the
credit-card effect on willingness to pay. Marketing Letters, 12, 5–12. DOI:
10.1023/A:1008196717017
Prelec, D., Wernerfelt, B., & Zettelmeyer, F. (1997). The role of inference in context effects:
Inferring what you want from what is available. Journal of Consumer Research, 24, 118–
125. DOI: 10.1086/209498
Rick, S. I, Cryder, C. E., & Loewenstein, G. (2008). Tightwads and Spendthrifts. Journal of
Consumer Research, 34, 767–782. DOI: 10.1086/523285
Sherif, M., Taub, D., & Hovland, C. (1958). Assimilation and contrast effects of anchoring
stimuli on judgments. Journal of Experimental Psychology, 55, 150–55. DOI:
10.1037/h0048784
Simonson, I. (2008a). Will I like a medium pillow? Another look at constructed and inherent
preferences. Journal of Consumer Psychology, 18, 155-169. DOI:
10.1016/j.jcps.2008.04.002
Simonson, I. (2008b). Regarding inherent preferences. Journal of Consumer Psychology, 18,
191–96. DOI: 10.1016/j.jcps.2008.04.007

Causes of Market-Dependent Valuations 29
Simonson, I., & Drolet, A. (2004). Anchoring effects on consumers willingness-to-pay and
willingness-to-accept. Journal of Consumer Research, 31, 681–690. DOI:
10.1086/425103
Tversky, A., & Kahneman, D. (1974). Judgment under uncertainty: Heuristics and biases.
Science, 185, 1124–1131. DOI: 10.1126/science.185.4157.1124
Tversky, A., Sattath, S., & Slovic, P. (1988). Contingent weighting in judgment and choice.
Psychological Review, 95, 371–384. DOI: 10.1037//0033-295X.95.3.371
Wernerfelt, B. (1995). A rational reconstruction of the compromise effect: Using market data to
infer utilities. Journal of Consumer Research, 21, 627–633. DOI: 10.1086/209423
Wertenbroch, K., & Skiera, B. (2002). Measuring consumers’ willingness to pay at the point of
purchase. Journal of Marketing Research, 39, 228–41. DOI:
10.1509/jmkr.39.2.228.19086
Wilson, T. D., & Schooler, J. W. (1991). Thinking too much: introspection can reduce the
quality of preferences and decisions. Journal of Personality and Social Psychology, 60,
181-92. DOI: 10.1037/0022-3514.60.2.181

Causes of Market-Dependent Valuations 30
FIGURE LEGEND

Figure 1: Two selling price distributions underlying the BDM procedure in Experiment 1.
Figure 2: Two selling price distributions underlying the BDM procedure in Experiment 2.
Figure 3: Two selling price distributions underlying the BDM procedure in Experiment 3.
Figure 4: Mean reservation prices for the two distributions across the exposure, exposure &
decisions, and control conditions in Experiment 3. Error bars are based on standard errors
of the mean.
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SUPPLEMENTARY MATERIAL

IMPLICATIONS FOR SUPPLY-DEMAND ANALYSIS

We modify neoclassical supply–demand analysis to incorporate our favored
interpretation of the experimental results: that the price-sensitivity of valuations reflects a
mistake in the expression of preferences. We start from a standard supply–demand diagram,
consisting of the demand curve D1 and supply curve S1 in Figure A1. We assume that the
market is initially in a “long-run equilibrium,” where consumers have figured out their
preferences for a particular product, and, hence, where the demand curve D1 reflects true
preferences.6 Now consider an exogenously driven shift in the supply curve from S1 to S2. This
shift can occur due to an increase in producer-side taxes, transportation costs, or other input
costs. Because – as we have found – price changes due to supply or tax shocks shift consumers’
expressed preferences in the same direction, the resulting rise in price leads to an upward shift in
the demand curve.7 The combination of shifts in the supply and demand curves leads to a new
equilibrium at point A.8 However, a marketer operating under the assumption of neoclassical
economics – not aware of our findings – would assume that this change traces out a single
demand curve in the market, inferring that the demand curve is AC. This immediately leads to
6

If the economy is originally in an equilibrium in which expressed consumer preferences are higher or lower than
the true ones, the analysis below would have to account for whether a tax or subsidy shifts the demand curve
toward or away from the true one. For example, if consumers’ expressed preferences are initially too high, a tax
has the beneficial effect of lowering the volume of trade in the market.
7
We have drawn the shifted demand curve, D2, as parallel to the true one. This is not crucial for any of the results
that follow. All we require is that relative consumer preferences do not “reverse” due to the price-induced bias: if
one individual’s true preferences value the product higher than another individual’s true preferences, her expressed
willingness to pay is also higher.
8
As is typical in economic analysis, we do not elaborate on how the new equilibrium is reached. Presumably, an
initial increase in prices shifts the demand curve up, further increasing prices, shifting the demand curve further,
and so on. Eventually, the process settles into a new equilibrium.
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our first conclusion: The neoclassical marketer infers a lower elasticity of demand than that
warranted by the true demand curve. Assuming that consumers' demand eventually better
reflects their true preferences, the neoclassical marketer also underestimates the long-run
elasticity of demand.
Our neoclassical marketer’s misestimation of the demand curve also leads to a
misestimation of consumer welfare in various situations. First, if our marketer extrapolates the
inferred demand curve beyond A, as is commonly done, the inferred demand curve of consumers
who buy the product lies entirely above the true one. Therefore, the neoclassical marketer
overestimates the extent to which consumers who buy the product care about it – that is, she
overestimates consumer surplus in the market. Again, if consumers' demand eventually moves
closer to their true preferences, the neoclassical marketer may overestimate the long-term
success of the product in the market.
Second, when the shift in the supply curve is due to a tax change, a neoclassical marketer
also misestimates the excess burden from tax intervention. Given that she estimates the demand
curve to be AC, she estimates the deadweight loss (the total value of trades that are not taking
place because of the tax) to be ABC. In contrast, to identify the true deadweight loss, we first
consider the consumer side. In equilibrium C, the consumer surplus is the triangle CHG. In
equilibrium A, the gross consumer surplus (the consumer surplus gross of expenditure) is the
trapezoid OHDJ. At the same time, consumers pay an amount equal to the rectangle OJAE.
Therefore, the net consumer surplus becomes HEI minus ADI. Compared with the consumer
surplus in equilibrium C, the loss in consumer surplus due to the tax is the trapezoid CIEG plus
the triangle ADI. Because the producer in this market is neoclassical, the loss in producer surplus
due to the tax is the trapezoid CBHG, just as in standard supply–demand analysis. Therefore,
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because the government collects taxes equal to the area ABHE, the excess burden is the triangle
DBC, which is less than ABC.
Intuitively, a tax leads to a deadweight loss because it eliminates some socially beneficial
trades. Consumers do not care as much about the good as their market reaction would seem to
indicate (part of that reaction reflects their mistake in expressing preferences), so the trades that
do not take place due to the tax are less valuable than the neoclassical estimate suggests.
Consequently, for any given reduction in the quantity traded, the total value of lost trades tends
to be smaller than the neoclassical estimate.
A similar analysis reveals that a neoclassical methodology also leads to an overestimation
of the excess burden from a subsidy. Intuitively, a subsidy leads to a deadweight burden because
it facilitates extra trades that generate losses from a social point of view; the cost of producing
the extra items is greater than the benefit consumers derive from them. Because consumers care
more about the good than their market reaction indicates (part of the reduction in demand can be
attributed to the lowered prices in the market), a neoclassical marketer would overestimate the
losses in the new trades generated by a subsidy.

*** Figure A1 ***

Thus, on the basis of a formalization of our results, we show that a neoclassical marketer
operating under the assumption of preference stability underestimates the elasticity of demand
and overestimates the consumer surplus and excess burden from taxation. These findings have
important implications for the interpretation of pricing models and subsequent marketing
strategies.
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FIGURE LEGEND

Figure A1: (Mis)measurement of the elasticity of demand, consumer surplus, and excess burden.

Causes of Market-Dependent Valuations 39
Figure A1

