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1. Introduction
Manufacturers of women’s apparel often charge re-
tailers higher wholesale prices for large sizes than for
smaller sizes of the same items. However, retailers
rarely pass the higher wholesale prices onto their cus-
tomers by charging a premium for the larger sizes.
Their reluctance to vary the retail price in response to
variations in the wholesale price is apparently driven
by concerns that customers will perceive that it is
unfair to charge higher prices for larger sizes of the
same item.

These concerns about perceived fairness are sup-
ported by a growing academic literature describing
when fairness concerns will arise and how customers
will react. This literature includes theoretical models
of fairness together with empirical evidence collected
from customer surveys and laboratory experiments.
Surprisingly, there have been almost no field studies
of the impact of perceived fairness on actual demand.
Even retailers themselves have been slow to inves-
tigate this issue; most simply choose a policy that
they anticipate will reduce fairness concerns without
measuring the extent to which these concerns would
impact profits.

In this paper we directly measure the impact of
perceived fairness on customer demand. In particular,
we investigate how customers react when the price
of various apparel products is higher for larger sizes
than for smaller sizes. We report the findings from
a very large-scale field test in which we measured
the actual purchasing behavior of real customers. The
field test was conducted with a mail-order catalog
firm that sells women’s fashion clothing in the mod-
erate price range. We designed four different versions
of the catalog in which we varied the use of premium
pricing for large sizes. Each version was mailed to
a random sample of customers and the subsequent
demand enabled us to measure the effects of charging
a premium for large sizes. The results reveal that cus-
tomers who demand large sizes react unfavorably to
paying a higher price than customers for small sizes.
However, this adverse effect is isolated to customers
who demand the smallest of the large sizes. The evi-
dence is consistent with these consumers perceiving
that the price premium is unfair. Interestingly, there
was no corresponding increase in demand among
customers purchasing small sizes.

The study was motivated in part by a pilot study
in which the catalog company agreed to mail two
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Table 1 Study 1 Design and Results

Prices ($) Number of units sold

Large size premium Small size Large size
Small

Item size Control Treatment Control Treatment Control Treatment

1 129 0 5 8 11 8 6
2 64 0 5 3 3 7 5
3 69 0 5 1 3 2 1
4 49 0 10 4 5 5 4
5 99 0 10 6 1 7 2
6 69 0 10 3 4 1 0
7 79 0 10 5 3 3 3
8 79 0 10 0 1 0 2

Total 30 31 33 23

different versions of a catalog to separate, randomly
selected customer samples. At the time of the exper-
iment, the company had recently added two larger
sizes to expand its product line. For the new larger
sizes, the catalog’s manufacturers charged an aver-
age wholesale price that was 10% higher than for the
four smaller sizes.1 These wholesale price differences
prompted the company to consider charging different
retail prices for the different sizes. However, before
implementing such a policy the company was inter-
ested in learning how customers would react to pre-
mium pricing for the larger sizes.

In the pilot study the prices of eight items were
manipulated across the two catalog versions. In the
control version the prices varied across styles, but
were constant across sizes, so that customers paid the
same price for a particular style no matter what size
they purchased. In the treatment version the prices
of the larger-sized items were increased. The prices
and demands for the eight items are summarized in
Table 1. The catalog, which contained several hun-
dred other items, was mailed to equal numbers of
customers in each condition.

The results reveal that demand for small sizes
was seemingly unaffected by the price of the larger
size. However, demand for large sizes was lower
in the treatment version. Although the sample sizes
were small, the difference is marginally significant
(p < 0�10). One interpretation of this finding is simply
that the increase in price of the large items made them
less attractive. However, the catalog managers were
surprised by the extent to which demand had fallen
and felt that this was unlikely to be explained solely
by own-price elasticity for these items. Instead, there

1 The average wholesale prices for the four original sizes (XL, 1X,
2X, 3X) were $15.81, $15.88, $15.80, and $15.91. The small differ-
ences in wholesale prices between these four sizes are not statis-
tically different and reflect differences in order volumes and the
timing of orders. For the two new larger sizes (4X and 5X) the
average wholesale prices were $17.48 and $17.45.

was concern that customers who needed the large
sizes were reacting adversely to having to pay more
than customers purchasing small sizes. The managers
agreed to conduct a follow-up study to investigate
this issue. In the follow-up study they agreed to
exogenously vary the prices of both sizes so that we
could disentangle the two explanations.

Previous Literature
Within the price fairness literature, there are sev-
eral streams of literature. We begin with the princi-
ple of dual entitlement proposed by Kahneman et al.
(1986a, b), to which much of the recent work on price
fairness traces its origins. This theory argues that cus-
tomers’ have perceived fairness levels for both firm
profits and retail prices. Although firms are entitled
to earn a fair profit, customers are also entitled to a
fair price. Deviations from a fair price can be justi-
fied only by the firm’s need to maintain a fair profit.
According to this argument, it is fair for retailers to
raise the price of snow shovels if the wholesale price
increases, but it is not fair to do so if a snowstorm
leads to excess demand.

One feature of dual entitlement is that it relies on
customers being able to assess what a fair profit is.
In the snow shovel example, customers can evaluate
fairness against the previous status quo: If the firm
was earning fair profits before the snow storm, then
raising prices must be exploitative. There is a large
research stream focusing on the firm’s motivation for
changing its prices (see, for example, Bies et al. 1993,
Martins and Monroe 1994, Campbell 1999, and Bolton
et al. 2003).

More generally, the concept of price fairness is
closely related to the reference price literature and
yields similar predictions. In the context of this study,
the price charged for other sizes of the same item may
contribute to the formation of customers’ reference
prices. The price charged for the other sizes represents
an explicit and highly accessible reference price from
which fairness judgments can be made. It seems that
this reference price interpretation is best interpreted
as complementing the price fairness argument, rather
than as a substitute or alternative explanation. Both
arguments anticipate that customers evaluate the fair-
ness of the transaction against a reference point, and
interpret the price charged for other sizes as a deter-
minant of that reference point.

Although there is considerable evidence that cus-
tomers use reference prices when making purchasing
decisions, the question of what information customers
use to form a reference price is not fully resolved
(Briesch et al. 1997). Several authors have proposed
internal or memory-based references (see, for exam-
ple, Janiszewski and Lichtenstin 1999, Lichtenstin
et al. 1988, and Monroe 1990). Indeed, the fairness
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research focusing on firm’s motivations for changing
prices (cited above) can be interpreted as indirectly
contributing to this literature. Customers interpret the
fairness of the current price of snow shovels by com-
paring it to their recollection of past prices. Other
papers have cited external references, focusing pri-
marily on the prices charged by competitors (see, for
example: Alba et al. 1994, Buyukkurt 1986, Lichtenstin
and Bearden 1989, Dholakia et al. 2005, and Urbany
et al. 1988). The evidence in this paper that customers
are sensitive to the prices of other sizes of the same
item suggests an additional external source that cus-
tomers use to form their reference prices.

Evidence of price fairness has also been docu-
mented in studies of buyer satisfaction in price
negotiations. Several studies have shown that buyer
satisfaction influences the probability of repeat nego-
tiations and the performance of the negotiated obli-
gations (Barry and Oliver 1996). Although there is
an obvious preference for more favorable absolute
outcomes (buyers prefer lower prices), Novemsky
and Schweitzer (2004) show that buyer satisfaction
is also influenced by social comparisons: Was the
price higher or lower than the prices negotiated by
other customers? Their findings reveal that the seller’s
profit is less important in explaining buyer satisfac-
tion than the price paid by other buyers. These com-
parisons with other buyers are particularly influential
when there are few other benchmarks available.

Price fairness has also been examined in yield man-
agement applications, which typically require that
customers pay different prices for the same service
(e.g., airlines, hotels, etc.). Anticipation that this prac-
tice may lead to customer dissatisfaction, and in
turn have an adverse long-term impact on demand,
has led to recommendations for mitigating these
effects (see, for example, Kimes 2002 and Kambil and
Agrawal 2001). Proposals include offering additional
services to customers paying higher prices or impos-
ing service restrictions on customers receiving dis-
counted prices.

In a recent paper, Xia et al. (2004) provide an exten-
sive review of the literature related to price fairness,
together with a comprehensive model for reconciling
the disparate findings. In the course of their review,
the authors identify three features of the fairness liter-
ature that will be helpful when interpreting the results
of this study. First, they argue that fairness is a com-
parative phenomenon, in which customers evaluate
the price that they paid against benchmarks. These
benchmarks may include prices at different times,
prices paid by different customers, prices of related
products, or prices in different stores. They conclude
that customers attend to the degree of similarity in
the comparisons when evaluating price differences.
When transactions are similar, customers will find

it more difficult to reconcile price differences, and
so are more likely to conclude that a price differ-
ence is unfair. Alternatively, if there are important
differences between the transactions, customers may
attribute price disparities to these differences and fair-
ness concerns are less likely to arise.

Second, Xia et al. (2004, p. 2) highlight an important
dichotomy between favorable and unfavorable price
comparisons: “� � �perceived fairness is less severe
when the inequality is to the buyer’s advantage than
when it is to the buyer’s disadvantage.”2 They predict
that customers will generally not react when price dif-
ferences are favorable. However, when price compar-
isons are unfavorable they predict that customers will
respond with negative emotions, reduced demand,
and negative word of mouth.

Finally, Xia et al. (2004) argue that comparisons
with social norms may also help to reinforce fairness
perceptions. For example, social norms have been
used to explain why customers now rarely complain
about price discrimination by airlines (Kimes 2002).
The norm in the retailing industry is generally not
to charge different prices for different sizes, and the
company that participated in this study had not previ-
ously charged different prices for different sizes.3 The
departure from this norm in this study may have con-
tributed to the findings. It is possible that premium
pricing for larger sizes may not lead to any adverse
reactions if it was to become an industry norm.

Structure of the Paper
This paper continues in §2 with a more detailed
description of the field study, including a summary of
the prices offered in the different versions of the cata-
log. The results are presented in §3, and we conclude
the paper in §4 with a review of the findings.

2. Design of the Study
The study was conducted with the same company
that participated in the pilot study. For confidential-
ity reasons we are unable to identify the name of
the catalog. The company sells women’s apparel in
the plus-size category, which is one of the fastest-
growing segments in the apparel industry. The items

2 As support for this conclusion, Xia et al. (2004) cite Ordónez et al.
(2000).
3 Although certainly not the norm, there are examples of retailers
charging premiums for different sizes. L. L. Bean and J. Crew both
charge a premium for tall shirts compared to regular shirts. Notice
that this policy treats consumers who demand tall shirts equally
and treats all consumers who demand regular shirts equally. The
distinction between tall and regular sizes may reduce the degree of
similarity between the products so that customers interpret this size
difference as a sufficient explanation for the price difference. These
cost perceptions need not be accurate to be fair—a “small-tall” shirt
may have less material and may be less expensive to produce than
a “large-regular” shirt.
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are all sold under the firm’s own private label brand
and are only available through the company’s catalog.
Although clothing with the same brand is not avail-
able in retail stores, other companies offer competing
brands in both direct and traditional store channels.

The study was conducted in a catalog that con-
tained a total of 155 clothing and accessory products.
Many of the products are sold in a range of sizes,
and so there are 833 product-size combinations. When
the new large sizes were introduced to the product
line, the catalog management chose to introduce them
with different item numbers. For example, one of the
products in the catalog is a wool sweater. For the four
smallest sizes the sweater had item number 379235,
whereas for the two largest sizes it had item number
635472. Both item numbers are shown in the catalog
alongside the range of size options. Across the 155
products there were 211 item numbers.

Catalog managers offered two rationales for the use
of multiple item numbers. First, listing the large sizes
as separate item numbers alerted customers to the
new additions to the product line. Second, not every
item was available in the new sizes and managers
believed that listing the new sizes as separate item
numbers would help to reduce confusion. In its man-
agement reports and policies, the company treats dif-
ferent item numbers as different products.

Four different versions of the catalog were designed
and each version was mailed to a separate sample
of 31,250 customers. Assignment of customers to the
different versions was approximately random, with
nine-digit zip codes (zip + 4) randomly distributed
across conditions and all customers in a specific zip
code receiving the same version. The advantage of
randomizing by zip code is that it reduces the chance
of mailing neighbors catalog versions with different
prices. The use of nine-digit zip codes also ensures
that the randomization occurs across thousands of zip
codes, and so the potential for a confound introduced
by the randomization process is small. In practice, the
only risk is that the firm implemented the randomiza-
tion procedure incorrectly. In a prior study conducted
with this company, we tested their randomization sys-
tems by comparing the past purchasing histories of
customers in treatment versus control categories. This
comparison confirmed that their randomization pro-
cedure was truly random. Unfortunately, we do not
have the data to make this comparison in this test.
However, we can use the demand for the items that
were not manipulated to control for any circulation
variations (see later discussion).

The objective of the study was to disentangle the
effects of introducing a contrast between the prices
of small and large sizes (which we will call the “fair-
ness effect”) from the impact of increasing the prices
for the large sizes. For this reason, we used the item

numbers for different sizes to exogenously vary the
prices of large and small sizes across the four condi-
tions. On 38 of the products, the manipulations used
the pattern depicted in Table 2.

Under this design, the prices of the large and small
sizes were the same on every product in two catalog
versions (Versions B and D), whereas a $5 premium
was charged for the larger sizes in Versions A and C.
By charging different prices for the small sizes in Ver-
sions B and D, and in Versions A and C, we also vary
the prices of each size separately from the price dif-
ferences between the sizes. Ideally, the changes in the
prices and the price difference would be orthogonal.
However, because we cannot change the price differ-
ence without also changing the prices, a truly orthog-
onal design would require charging lower prices on
some of the large sizes than on the small sizes (which
was not possible). Without a truly orthogonal design,
we cannot use a simple univariate approach to inter-
pret the results. Instead, we will use a multivariate
approach to estimate the impact of the price differ-
ence, while explicitly controlling for the actual price
levels.

The $5 premium was chosen to approximate the
additional margin that the firm typically needs to
earn on larger items in order to maintain its targeted
gross profit margin. Of course, for relatively inexpen-
sive items, the $5 premium exceeds the level neces-
sary to achieve this target. For this reason, on 10 of
the less expensive products in the catalog a slightly
different set of manipulations were used (see Table 3).

Under the guidance of the catalog managers, the
values of Y (and, hence, the premiums) ranged from
$2 to $4, according to the price of the products.
We also varied the prices of 18 products that were
only offered in small sizes. This yielded an addi-
tional source of price variation to help identify the
own-price elasticity independently of the effect of pre-
mium pricing. For the remaining 89 products, the
prices were held constant across the four versions. In
Table 4 we summarize the average price charged for
the different product-size combinations in each of the
four versions. The average prices match the pattern of
manipulations observed in Tables 2 and 3. For exam-
ple, the prices of the small sizes are approximately
$5 larger in Version B than in Version A, whereas the

Table 2 Price Variation on Expensive Items

Version A Version B Version C Version D
($) ($) ($) ($)

Small sizes X X+ 5 X+ 10 X+ 10
Large sizes X+ 5 X+ 5 X+ 15 X+ 10
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Table 3 Price Variation on Inexpensive Items

Version A Version B Version C Version D
($) ($) ($) ($)

Small sizes X X+Y X+Y X+ 2Y
Large sizes X+Y X+Y X+ 2Y X+ 2Y

prices of the large sizes are the same in these two
versions.4

There are alternative research designs that may
have more efficiently achieved a similar outcome
using different experimental conditions. However,
varying the content of catalogs is expensive, and pre-
serving the cooperation of a firm restricts discretion
over the experimental design. In this case, the final
research design reflects extensive interaction between
the company and the research team. The final design
achieved our research purposes, while satisfying the
company’s concerns.

The restrictions imposed by the retailer on the
experimental design are offset by the many advan-
tages of conducting experimental research in a field
setting. First, we can measure the behavior of actual
customers engaging in retail transactions in unobtru-
sive experimental manipulations. This offers greater
external validity compared to many laboratory exper-
iments. Second, by exogenously varying the prices
shown to different customers, we overcome endo-
geneity and selection concerns that typically arise
when analyzing historical data. Third, the experi-
mental catalog versions can be distributed at the
same time to randomly selected customer samples.
In contrast, tests conducted in retail stores generally
require differences in strategies over time or differ-
ences across stores, which introduces the potential
for alternative explanations due to intervening events
or systematic differences between stores. Fourth, the
number and identity of catalog customers who are
exposed to the different experimental versions is
known. In a retail store it is much more difficult to
track the total number and identity of customers who
visit a store. Finally, stockouts can distort measure-
ment of demand in a traditional retail setting. For
example, there is generally no record of customers
who searched for an item and then departed when
they could not find it, or customers who were never
aware of an item but would have purchased it if it had
been on display. In a catalog setting, customers initi-
ate orders in writing or via telephone before learning
whether the item is available.

4 A comparison of Tables 2 and 3 with Table 4 may prompt readers
to wonder why the average price of small and large sizes is dif-
ferent in Versions B and D. The small differences in these averages
reflect the variation in the prices of the 18 products that were only
offered in small sizes.

Table 4 Average Item Price

Number Version A Version B Version C Version D
of items ($) ($) ($) ($)

Small sizes 245 46.60 51.20 55.51 55.93
Large sizes 114 50.69 50.69 59.50 55.38
Other 474 51.56 52.34 51.56 53.12

Total 833 49.98 53.81 51.78 54.25

3. Results
The catalog company provided data describing the
number of units sold for each of the 833 product-
size combinations in the four catalog versions. Due to
the complexity of the experimental design, we used
a multivariate approach to disentangle the contrast
between small and large prices from the direct effects
of varying prices. Because the dependent variable is a
count measure, the multivariate analysis uses Poisson
regression.5 In particular, we assume that the num-
ber of units sold for product-size i in catalog ver-
sion j (Qij ) is drawn from a Poisson distribution with
parameter �ij :

Prob�Qij = q
= e−�ij �
q
ij

q! � q = 0�1�2� � � � � (1)

where: ln��ij 
 = �Xij . The Xij term denotes the inde-
pendent variables, whereas � denotes the estimated
coefficients.

The independent variables include two variables
designed to identify the impact of charging different
prices for small and large sizes. These variables were
defined as:

Price Discount = �Large Item Price−Small Item Price

∗Small Item

Price Premium = �Large Item Price−Small Item Price

∗Large Item

The Small Item and Large Item variables are dummy
variables indicating whether the item was a small- or
large-size. The Price Discount variable measures the
difference between the prices of the small and large
sizes when the item is small and is equal to zero if
the item is not small. We will interpret the coefficient
estimated for the Price Discount variable as a measure
of the impact that increasing the difference in prices
between the large and small sizes has on demand for
small items. The Price Premium variable is an analo-
gous measure when the item is large. Note that any
price difference between the sizes yields a favorable

5 We obtained similar results for a linear regression, Qij = �Xij .
However, we prefer the Poisson model because it recognizes the
discreteness of the dependent variable.
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price comparison for the smaller sizes, but an unfa-
vorable comparison for the larger sizes (any price dif-
ference results in small items having lower prices than
large items).

We emphasize that the labels Price Discount and
Price Premium are adopted merely for expositional
convenience. As a reviewer kindly pointed out, the
discounts implied by the Price Discount term represent
discounts that purchasers of small sizes enjoy relative
to purchasers of large sizes (not discounts relative to
the regular price). Note also that the size of the price
difference between the small and large items varies
across items. For most of the items the price difference
is $5. However, as previously discussed, for 10 of the
relatively less expensive items in the catalog the price
differences ranged from $2 to $4.

We also included a separate variable to directly con-
trol for variance in the own-price of an item (Price). By
including this own-price measure we can separate the
impact of the pure comparison effect from the impact
of varying the price of an item. This overcomes the
confound that made it difficult to interpret the find-
ings of the pilot study. We also include fixed effects to
control for the different products, different sizes, and
different catalog versions. The catalog version effects
capture the differences (if any) in the distribution of
the catalogs due to reliance on randomization by zip
code. The 89 items for which prices were not varied
across the versions allows us to estimate these version
coefficients separately from the price manipulations.

Finally, in previous work conducted in this catalog
(Anderson and Simester 2003), we present evidence
that $9 price endings significantly increase demand
compared to other price endings. That paper reports
findings from Versions B and D of this study (where
prices did not vary for large and small sizes). For this
reason, we also included a variable identifying when
a price ended in $9. The inclusion of these control
variables yielded the following model:

�Xij = 1Price Discountij +2Price Premiumij

+3Priceij +4$9 Endingij +
∑

�nProductnij

+∑
�sSize sij +

∑
�jVersion jij � (2)

The �, , �, and � terms are all estimated coeffi-
cients. The coefficients of interest are 1 and 2: They
estimate how contrasts between large and small prices
affect demand. Under the Poisson specification the
coefficients can be interpreted as percentages, so that
1 �2
 estimates the percentage change in demand
for small (large) items that results from a $1 increase
in the price difference between small and large sizes.

The findings are reported in Table 5. Although
product, size, and version fixed effects are included in
our estimation, for ease of exposition we omit them

Table 5 Poisson Regression Results

Model 1 Model 2 Model 3

Price discount −0�009 (0.011)
Price premium −0�021 (0.017)
% Price discount 0�176 (0.433)
% Price premium −1�232∗ (0.745)
Price −0�017∗∗ (0.006) −0�017∗∗ (0.006) −0�014∗∗ (0.006)
$9 Ending 0�119∗∗∗ (0.039) 0�118∗∗∗ (0.040) 0�107∗∗∗ (0.040)

Sample size 3,332 3,332 3,332
Log likelihood −4,813.2 −4,812.3 −4,811.6

Notes. Item, size, and catalog version effects are omitted from this table.
More complete results (including the size and version effects are reported in
the appendix in Table A.1. Asymptotic standard errors are in parentheses.

∗Significantly different from zero (p < 0�10); ∗∗significantly different from
zero (p < 0�05); ∗∗∗significantly different from zero (p < 0�01).

from Table 5 (for completeness we report the size and
version coefficients in the appendix, Table A.1). We
report three versions of the model. Model 1 repre-
sents a benchmark model in which we omit the Price
Premium and Price Discount variables. In Model 2 we
include the Price Premium and Price Discount vari-
ables. Behavioral decision theory has shown that in
some situations customers are more sensitive to per-
centage price differences than actual price differences
(Kahneman and Tversky 1984, Darke and Freedman
1993, Grewal and Marmorstein 1994). For this reason,
we also included a third model in which the Price Pre-
mium and Price Discount variables are calculated using
the percentage price differences rather than the abso-
lute price differences.

The Price Discount coefficients do not approach sig-
nificance in Model 2 or Model 3, suggesting that
customers who purchase smaller items are not con-
cerned about whether the catalog charges a premium
for larger sizes. In contrast, the coefficient for the
Price Premium coefficient is marginally significant in
Model 3 (p < 0�10). Recall that this variable measures
how the percentage price difference between the large
and small sizes affects demand for the large sizes.
In particular, the results suggest that charging 1%
more for the large size than for the small size will
reduce demand for the large size by 1.2%.6 This find-
ing is a pure contrast effect because we have sepa-
rately controlled for the price of each item. However,
because the significance is marginal, the results offer
only weak evidence of a fairness effect.

Recall that Xia et al. (2004) predict that customers
will generally not react when price differences are
favorable. However, when price comparisons are
unfavorable we can expect an adverse impact on
demand. The findings in Table 5 are consistent with
these predictions. Xia et al. (2004) also conclude that

6 Because of the marginal significance of this coefficient (and the
correspondingly low improvement in the likelihood of Model 3
compared to Model 1), the estimated elasticity in this model should
only be used for directional guidance.
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Table 6 Prices for Different Sizes of a Wool Sweater

Size Item number Price in Version A ($)

XL 379235 53
1X 379235 53
2X 379235 53
3X 379235 53
4X 635472 58
5X 635472 58

customers attend to the degree of similarity in the
comparisons when evaluating price differences. When
transactions are similar, customers will find it more
difficult to reconcile price differences and so are more
likely to conclude that a price difference is unfair.
Under this reasoning we might expect that customers
purchasing the smallest of the large items are most
likely to exhibit an unfavorable reaction. This argu-
ment is best illustrated with an example.

We earlier described a wool sweater that had item
number 379235 for the four smallest sizes and item
number 635472 for the two largest sizes (see Table 6).
Because customers purchasing the four smaller sizes
(XL, 1X, 2X, and 3X) benefit from a favorable price
comparison, Xia et al. (2004) predict that we would
not observe any fairness effects on demand for these
items. The unfavorable price comparisons for the two
larger sizes would be consistent with an adverse fair-
ness effect on demand for the 4X and 5X items. Fur-
thermore, notice that the comparison between 3X and
4X prices involves a comparison of more similarly
sized items than the comparison between 3X and 5X
prices. For this reason, the moderating role played
by product similarity argues that any adverse reac-
tion should be stronger for 4X customers than for 5X
customers. To investigate these predictions we seg-
mented the large and small sizes more finely into four
segments (see Table 7).7

We then used this segmentation to modify Equa-
tion (2) as follows:

�Xij =
2∑

k=1

kSegment kij Price Discountij

+
4∑

k=3

kSegment kij Price Premiumij +5Priceij

+6 $9 Endingij +
∑

�nProductnij

+∑
�sSize sij +

∑
�jVersion kij � (3)

This specification allows us to separately identify
how the favorable price comparisons affected cus-
tomers in Segments 1 and 2 (coefficients 1 and 2),

7 Some items used a finer sizing scheme. Fortunately, there is an
equivalent mapping between the schemes: Segment 1 included
sizes 14–20, Segment 2 included sizes 22–26, Segment 3 included
sizes 28–30, and Segment 4 included sizes 32–34.

Table 7 Definition of Segments

Segment Description Sizes

Segment 1 Small size XL, 1X
Segment 2 Small size 2X, 3X
Segment 3 Large size 4X
Segment 4 Large size 5X

and how the unfavorable comparisons affected cus-
tomers in Segments 3 and 4 (3 and 4).

The findings are presented in Table 8. The null
result for Segments 1 and 2 indicates that these cus-
tomers did not react to the favorable price compar-
ison. Among customers exposed to an unfavorable
price comparison, we only observe an adverse reac-
tion from the customers purchasing the smaller of the
two large sizes (Segment 3). These are the customers
for whom the size comparisons are most similar, and
so for whom the price differences are hardest to rec-
oncile. We conclude that the findings are consistent
with the predictions of Xia et al. (2004).

As an alternative explanation, a reviewer suggested
that customers for the 4X sizes may have responded
to the price premiums by substituting and purchasing
the 3X sizes instead. To investigate this possibility, we
studied the impact of the price premiums on demand
for the 3X sizes alone (recall that Segment 2 measures
the joint demand for 2X and 3X sizes). This analysis
revealed that the price premiums on the 4X and 5X
sizes do not lead to increased demand for 3X sizes,
suggesting that substitution cannot explain the drop
in demand for the 4X sizes.

To investigate possible aggregation bias, we also
estimated several additional models, including spec-
ifications that allowed us to compare the impact of
the price premiums on different product categories
(tops, bottoms, and dresses) and items at different
price levels. These analyses revealed a reassuringly

Table 8 Poisson Regression Results

Model 4 Model 5

Price discount ∗Segment 1 −0�016 (0.014)
Price discount ∗Segment 2 −0�010 (0.013)
Price premium ∗Segment 3 −0�051∗∗ (0.023)
Price premium ∗Segment 4 0�007 (0.022)
% Price discount ∗Segment 1 −0�311 (0.516)
% Price discount ∗Segment 2 0�388 (0.490)
% Price premium ∗Segment 3 −2�090∗∗ (0.996)
% Price premium ∗Segment 4 −0�461 (0.971)
Price −0�017∗∗∗ (0.006) −0�015∗∗ (0.006)
$9 Ending 0�120∗∗∗ (0.040) 0�109∗∗∗ (0.040)

Sample size 3,332 3,332
Log likelihood −4,810.0 −4,811.6

Notes. Item, size, and catalog version effects are omitted from the table.
Asymptotic standard errors are in parentheses.

∗Significantly different from zero (p < 0�10); ∗∗significantly different from
zero (p < 0�05); ∗∗∗significantly different from zero (p < 0�01).
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similar pattern of findings across the different sub-
groups of items: The Price Premium variable is nega-
tive, and the effect is concentrated in the demand for
the 4X sizes. However, this segmentation led to a loss
of statistical power and a corresponding reduction in
statistical significance.

We earlier recognized that the rather unusual
nature of the price differences in this study may have
contributed to the findings. Because charging differ-
ent prices for different sizes of fashion apparel is not a
norm in retailing, the comparisons with social norms
may have contributed to customers’ perceptions of
unfairness. An additional feature of the study that
may have contributed to these results is that the dis-
tinction between small and large sizes is somewhat
arbitrary. This distinction leads to the prices follow-
ing a step function across the size range, which may
have made it more difficult to reconcile the price pre-
mium for large sizes. The findings may be different if
we had been able to test different prices across each
of the sizes.

In other findings of interest, the Price and $9 Ending
coefficients are both statistically significant in all four
models. Reassuringly, their coefficients do not vary
significantly across the four model specifications. We
also reestimated the models without the $9 Ending
variable, and the pattern of results did not change.

3.1. Managerial Implications
The negative coefficients for the Price and Price Pre-
mium variables together indicate that raising the price
of the larger sizes will decrease demand for two
reasons: The price increase makes the product less
attractive and introduces an unfavorable price com-
parison with the smaller sizes. This does not itself
imply that the premiums on larger sizes are unprof-
itable, because these demand effects are offset by
the additional margin on the large sizes. Whether
this additional margin compensates for the loss in
demand is an empirical question.

To further investigate this issue, we used the price
and cost-of-goods-sold data together with the esti-
mated demand from each item to calculate the gross
profits earned from each version. We calculated the
gross profit of item i in catalog version j as: �ij =
Qij�pij − ci
. Recall that Qij denotes the number of
units of item i sold in catalog version j . We use the
estimated quantity from Model 5 and remove the ver-
sion effects, which allows us to eliminate any con-
founds due to differences in distribution. The pij term
denotes the price of item i in version j , whereas ci
denotes the wholesale price of each item (which did
not vary across catalog versions). We then aggregated
across items to calculate the total gross profit earned
from each version: �j =

∑
i Qij �pij − ci
. The resulting

Table 9 Gross Profit Earned from Each Catalog Version

All items ($) Large items ($)

Catalog Price premium Total Total Total Total
version for large size? profit revenue profit revenue

Version A Yes 45,519 71,916 4,538 7�025
Version B No 49,354 74,320 7,513 10�723
Version C Yes 46,590 71,792 5,362 8�248
Version D No 49,826 74,909 7,332 10�748

gross profits are summarized in Table 9 and con-
firm that charging a premium for large sizes was not
profitable.

4. Conclusions
We have reported the findings from a large-scale field
test that allowed us to investigate how customers
react when a firm charges different prices for differ-
ent sizes of the same apparel item. Using four exper-
imental versions of a catalog, we exogenously varied
prices of different sizes of a sample of items. This
design made it possible to disentangle the effects of
introducing a contrast between the prices of small and
large sizes from the impact of increasing the prices
for the large sizes. The findings confirm several con-
clusions from Xia et al. (2004) in their recent sur-
vey of the price fairness literature. Customers react
adversely when faced with an unfavorable price com-
parison, and this adverse reaction is strongest among
customers for whom the price comparison is most
similar. In contrast, we did not observe any reaction
among customers who were presented with a favor-
able price comparison.

Our estimates show that the magnitude of the price
fairness effect is twice as large as the direct effect
of raising price. For example, the pure-price effect of
10% price premium for large sizes is an 8% loss in
demand, accompanied by an additional 20% loss in
demand due to the price fairness effect. This finding is
consistent with a growing body of literature showing
that the direct effect of varying prices is often smaller
than the effect of varying price cues, such as sale signs
or reference prices.

Previous work is comprised primarily of perceptual
measures collected in a laboratory setting. In contrast,
our findings rely upon demand measures from actual
customers engaged in real transactions. These find-
ings serve to validate the previous work in a new
experimental setting. However, we caution that our
measures are both a strength and limitation of the
study. Although they offer an accurate measure of
demand, we have interpreted the demand effects as
evidence of fairness concerns, yet we have no direct
measures of perceived fairness. In the absence of per-
ceptual measures, we can only point to the consis-
tency with the previous literature on price fairness to
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support this interpretation. In this respect, the find-
ings in this study both complement the previous lit-
erature and benefit from that literature as a basis for
interpretation.

A limitation of the study is the lack of orthogonal-
ity in the experimental design. As we discussed when
introducing the experimental design, this is unavoid-
able because increasing the price difference requires
increasing the price for the large size (relative to the
small size). As a result, variations in the price pre-
mium cannot be independent of variations in the
price of both the large and small sizes. The main cost
of this limitation is that it introduces a potential con-
found in our analysis of the impact of price premium.
As a result, we cannot use a univariate approach to
analyze the results, and instead must use a multivari-
ate approach to disentangle the different effects.

Appendix

Table A.1 Poisson Regression Results

Model 1 Model 2 Model 3

Coeff. Std. err. Coeff. Std. err. Coeff. Std. err.

Control −0�360 (0.429) −0�360 (0.441) −0�486 (0.446)

Version A −0�256 (0.445) −0�259 (0.458) −0�397 (0.463)
Version B −0�174 (0.436) −0�201 (0.447) −0�315 (0.450)
Version C −0�193 (0.445) −0�222 (0.457) −0�339 (0.460)

Size 14 0�319 (0.489) 0�308 (0.494) 0�226 (0.496)
Size 16 0�838∗ (0.485) 0�828∗ (0.490) 0�745 (0.491)
Size 18 1�031∗∗ (0.484) 1�020∗∗ (0.489) 0�938∗ (0.490)
Size 20 0�811∗ (0.485) 0�800 (0.490) 0�718 (0.491)
Size 22 0�670 (0.485) 0�660 (0.490) 0�577 (0.491)
Size 24 0�475 (0.486) 0�464 (0.491) 0�382 (0.492)
Size 26 0�384 (0.487) 0�374 (0.492) 0�292 (0.493)
Size 28 0�698 (0.503) 0�695 (0.504) 0�670 (0.504)
Size 30 0�608 (0.520) 0�605 (0.520) 0�580 (0.520)
Size 32 0�441 (0.509) 0�437 (0.509) 0�413 (0.509)
Size 34 1�097∗∗ (0.496) 1�094∗∗ (0.497) 1�069∗∗ (0.497)
Size XL −0�517 (0.451) −0�517 (0.451) −0�517 (0.451)
Size X1 −0�017 (0.449) −0�017 (0.449) −0�017 (0.449)
Size X2 0�037 (0.449) 0�037 (0.449) 0�037 (0.449)
Size X3 −0�234 (0.450) −0�234 (0.450) −0�234 (0.450)
Size X4 0�035 (0.077) 0�035 (0.077) 0�035 (0.077)

Price discount −0�009 (0.011)
Price premium −0�021 (0.017)
% Price discount 0�176 (0.433)
% Price premium −1�232∗ (0.745)
Price −0�017∗∗ (0.006) −0�017∗∗ (0.006) −0�014∗∗ (0.006)
$9 Ending 0�119∗∗∗ (0.039) 0�118∗∗∗ (0.040) 0�107∗∗∗ (0.040)

Sample size 3,332 3,332 3,332
Log likelihood −4,813.2 −4,812.3 −4,811.6

Notes. Item effects are omitted from the table.
∗Significantly different from zero (p < 0�10); ∗∗significantly different from

zero (p < 0�05); ∗∗∗significantly different from zero (p < 0�01).
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