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Abstract

What are the effects of attention to the price paid by other consumers on consumer demand and
firms’ pricing decisions? We study the effects of a regulation that required Israeli retailers to display
on-the-shelf signs indicating the (cheap) international price of a product alongside the price of that
product in the local store. We find that prices of products included in the regulation fell on average
by 8%. The price drop was larger for products that were initially more expensive compared to their
international price. Following the price drop, quantities sold increased. Yet, these increases were
significantly smaller than increases in quantities that we predict based on pre-regulation demand
elasticities and the actual price drops. Products that remained relatively expensive vis-a-vis their
international price exhibited larger differences between predicted and actual quantities sold. We
develop a theoretical model that explains these findings, and estimate it to quantify the importance
of salient unfair prices. We find that a 20 percentage-point salient difference between local and
international prices is equivalent to a 1% increase in the price of the local product itself. Next, we
use the model and its estimated parameters to calculate the impact of the regulation on consumer
utility. We find that utility declined for some products included in the regulation. This happens
when the disutility from observing that other consumers pay less exceeds the added utility from
reduced prices and increased consumption. We discuss potential implications of our findings for

optimal pricing strategies, price rigidity, and theoretical models of salient thinking.
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1 Introduction

Economists have long been interested in understanding how fairness concerns affect decision-making
(e.g., IKahneman, Knetsch and Thalerl |198d; lRabin| |1995i; lFehr and Schmidd Il99d), and extensive

lab and survey evidence shows that such concerns are important, mostly in bilateral settings.

Nevertheless, it remains an open question to what extent evidence found in the lab translates to

real market settings, and has a meaningful impact on choices made by firms and consumers. In

their review of the economics of fairness, lFehr and Schmidd (IZOOd) write: “the real question is ...

under which conditions these preferences have important economic and social eﬂ”ects”EI

We use a regulation that required Israeli retailers to place on-the-shelf signs showing the (cheap)
international price of a product alongside the price of the same product in the local store, to test how
salient differences between international and local prices affect firms’ pricing decisions and consumer
demand. The motivation for the regulation, introduced in March 2018 and often referred to as the
shaming regulation, was to generate pressure to reduce prices. The main criterion for choosing the
12 products included in it was a large difference between the local and the international price.
Critiques of the new regulation stressed that since Israeli consumers cannot buy these products at
the international price, informing them about a cheap unattainable alternative might irritate them
but will not affect prices in the local store.E Our findings nevertheless show that the regulation was
effective in reducing prices. We demonstrate that differences between local and international prices,
had an economically large impact on retailers’ pricing decisions and consumer demand. Retailers
significantly dropped prices of products included in the regulation, and consumers’ demand for
these products shifted inward. Moreover, the magnitude of retailers’ pricing response on the
one hand, and consumers’ demand response on the other hand depended on how pricey is the
product in the local store compared to the international price of that product. That is, prices
of products that were initially more expensive dropped more, and consumers’ demand fell more
for products that remained more expensive. Thus, our paper provides novel field evidence on
the impact of unfair prices, which are captured by the difference between local and international
prices, on market outcomes. We also contribute to the growing literature on salient thinking
(lBordalo, Gennaioli and Shleifeli IZOlﬂ, hOli l202d, IKc’Sszegi and Szeidj l2013|, lBushong, Rabin and

ISchwartzsteirJ l202]J), showing how an exogenous change in the saliency of the environment has

a large impact on consumers, firms and the equilibrium. To our knowledge, we are the first to
provide field evidence on the impact of contrast, one of the three stimuli of salient thinking, on

both consumers and firms.

We begin the analysis by developing a model of a profit-maximizing firm that sells to consumers
who maximize a quasi-linear utility function subject to a budget constraint. Before the regulation
is implemented, consumers’ utility and induced demand are not affected by the international price
of the product. Once the international price tags are displayed, consumers’ attention is drawn to
the international price and their preferences reflect antagonism toward the high prices they face.
In particular, the ratio between the local and the international price enters their utility function,

15.618. See also [Levitt and List ; Bartling, Weber and Yad ; Shleifer] ; Falk and SzecH ;

lDewatripont and Tirole{ . To be sure, the question of morality and ethics in markets is also debated by

philosophers, political scientists and sociologists (e.g., |Andersod , IFourcade and Healyl , and )

2For instance, one of the products in the regulation was Colgate 100ml Max Fresh cool mint toothpaste. The

mean price of this toothpaste in Israel was 16.04 NIS (about $4.6), whereas its average price outside of Israel was

8.25 NIS (about $2.4). Table 1 in Appendix B contains information on the 12 products included in the regulation.
3 According to a survey of American shoppers online and off-line, 76% of respondents said they would be bothered

to learn that other people pay less for the same products (ITurow Feldman and Meltzeri EOOH). i:eibbrandﬂ (502(1)
experimentally shows that sellers’ pricing decisions take into account consumers’ perceptions about the price that

other consumers pay.



and inversely affects the utility derived from the product: the higher the price ratio, the lower
the utility from consuming the product. The utility function collapses to the pre-shaming utility
when the international and local prices are equal, when the consumers are insensitive to paying
higher prices, and when attention is not drawn to the price ratio. We solve for the post-shaming
equilibrium, showing that demand becomes more elastic.E Solving for the optimal price before
and after the regulation takes place, we derive the following testable predictions. First, the firm
will reduce its prices after the regulation. Second, prices of products characterized by higher pre-
shaming price ratios will drop more. Third, following the price reductions consumers will buy
more of the products included in the regulation. Fourth, the quantity sold is less than what we
would expect were we to rely on the original demand curve to predict sales based on the new price.
Finally, the difference between the actual and predicted quantities grows with the post-shaming
price ratio. That is, products that remain more expensive relative to the international price will
experience a larger backlash in demand relative to products with prices that are set closer to the

international price.

In the empirical analysis we test the predictions from the model. We first examine how retailers
changed prices after the regulation was introduced. Using comprehensive detailed price data on
126 products sold in 1,250 stores by 31 retailers over 36 months, we find that prices of products
included in the regulation fell shortly after the international price signs were placed. When we use
regular prices, we find that on average prices fell by 8.5% and 5.5 when we use promotional prices.
We also show that the price drop was larger among products that exhibited a larger price difference
vis-4-vis the international price. Next, we use weekly store-level sales data for 11 products sold in
250 stores investigate how quantities changed after the price signs were placed. We seek to examine
whether the regulation affected quantities sold beyond the direct effect of lower prices. To do so,
we compare the observed changes in quantities sold after the regulation with predicted changes in
quantities. To obtain the predicted change in quantity sold of a given product, we first compute the
demand elasticities for each product using pre-regulation data. We use these demand elasticities
and multiply them by the actual drop in prices to derive a predicted change of each product. The
comparison between the predicted change and the actual change observed in the data reveals that
the actual increase in quantities sold, which is on average 10.5%, is significantly smaller than the
predicted one, which is on average 18.5%. Also consistent with the predictions of the theoretical
model, we show that the difference between the actual and predicted measures is larger for products
that remain more expensive relative to the international price. Thus, our findings suggest that
consumers’ demand is sensitive to the ratio between the local and the international price. When
we conduct these analyses for a control group of products, whose international prices were not
displayed, we do not find considerable differences between the predicted and actual measures of
quantities. Likewise, repeating the analysis for a placebo time period does not reveal similar

patterns.

In the next step of the analysis, we use the model to perform two additional exercises. In
the first exercise we estimate the parameter that captures the sensitivity of consumers to unfair
prices. Our goal is to compare a change in the price of the product itself with a change in the ratio
between the local and the international price. We exploit variation in the price ratio of different
products, and the corresponding quantities sold of each product. Using the general methods of
moments, we find that a 20 percentage-point salient difference between local and the international

price is equivalent to a 1% increase in the price of the product itself. In the second exercise, we use

4Intuitively, demand is more elastic because a firm that lowers its price in the post-shaming period not only
increases quantity due to the standard law of demand, but also earns additional sales because it decreases the ratio

between the international and the local price, making the product more attractive to consumers.



the model to quantify the impact of the regulation on consumer utility. Although prices dropped
and quantities increased after the regulation, the impact of shaming on consumer surplus is ex-
ante ambiguous. This is because consumers who observe that other consumers pay less than they
do, suffer and their utility falls. In fact, our back of the envelope calculations show that utility

decreased for 4 out of seven products we have data for.

Our paper contributes to the literature on bottom-up attention and salient thinking in several
ways. First, we examine how both firms and consumers respond to an exogenous change in saliency.
Existing studies consider the impact of saliency on individuals, typically consumers. For instance,
bhetty7 Looney and Kroftl (lZOOd) show that a commodity tax has a larger effect on demand if the
tax is included in the in-store posted price. lFinkelsteinl (lZOOd) shows that paying tolls electronically

makes drivers less sensitive to the price they pay. lBlake et alj (l202]]) show that drawing consumer

attention to prices leads them to buy fewer items and reduce the quality of goods purchaused.E
Second, our findings demonstrate how a regulatory intervention that changes the saliency of the
environment could result in lower prices, presumably to to the benefit of consumers. By contrast,
existing studies predominantly show how firms manipulate the environment and push consumers
toward higher-margin products. Third, we are able to quantify the impact of saliency, and use this
measure to compare a change in an external price to a change in the price of the product itself.
Finally, our setting does not concern a change in the prominence of the price of the product itself but
rather by a change in the way the product’s price is contrasted with the surrounding environment.
To our knowledge, this is the first study that offers field evidence for contrast as a stimuli for salient
thinking in the context of consumer choice (lBordado7 Gennaioli and Shleiferl (}2022‘)) In Section

EI we discuss in more length how our findings add to this literature. Our paper also contributes

to the literature on fairness, providing novel field evidence of the impact of fairness on both firms’

pricing decisions and on consumers’ purchasing decisions. In a seminal paper, IKahneman, Knetscﬂ

land Thaler| (|198d) use surveys to demonstrate that fairness considerations in pricing decisions

are important to consumers. tFehr and Schmidtl (|199d) offer a unifying theory for many observed

phenomena where individuals seem to care about the well-being of others. Relatedly, a large body
of experimental evidence, mostly in the context of bilateral negotiations (see Fiamere;l (EOlI) for

review), shows that pro-social preferences are important for decision-makers. IHerz and Taubinskyl

() stress the importance of price saliency to generate fairness perceptions.

Our findings have implications for optimal-price setting, price discrimination, and price rigidity.
In Section @ we discuss these in more length, and here briefly mention that if firms take into

account that consumer demand falls if consumers realize they pay more than other consumers,

that could explain why firms engage in obfuscation strategies (e.g., |Xia, Monroe and Cox| l2004|7
lEllison and Ellisonl lZOOd, |A11ender et al] l202]J). If obfuscation is costly or ineffective, firms may
limit the gap between high and low prices, either by lowering prices of high-priced products or

by raising prices of low-priced products (lDubois7 Gandhi and Vassermad bmd. At the extreme,
firms may avoid price discrimination, setting similar prices in different markets (
bentzkowl }2019|, lHitsch, Hortacsu and Liﬂ lZOZ]J, IOrbach and Einavl l‘ZOO?I bhiller and Waldfogei
lZOl]J7 |Ater and Rigbi l202ﬂ). Our findings also speak to the link between fairness and price rigidity
(lRotemberé l2005|, lZOl]J; lEyster, Madardsz and Michaillatl l202d). |Anderson and Simester| (lZOld)

show that if customers buy a product and later observe the same retailer sells it for less, they make

fewer subsequent purchases.

5 Also related are lFrydman and Wané (EOZ(‘) who show that making a stock’s purchase price more salient increases
the disposition effect, and lDai and Lucal (EOZ(}) who show that the saliency of hygiene scores affects the demand for

restaurants. Other studies rely on the structure of pricing plans to examine the role of salient prices on insurance

( ) or subscription plans (Ater and Landsmarl 2013).




The remainder of the paper is organized as follows. Section E contains the model and derives
testable predictions. In Section E we describe the relevant background and the data. In Section H
we present the estimation and results for the impact of shaming on prices and for quantities. In
Section B, we use the model to measure consumer sensitivity to unfair prices, and to quantify the
change in consumer surplus following the regulation. In Section E we discuss the implications of

our findings. Section H concludes.

2 A Model of Price Saliency and Fairness

In this section we develop a model of a profit-maximizing firm that sells to consumers before
and after the price signs are displayed. For the pre-shaming period, consumer preferences are
represented by a standard utility function, and for the post-shaming period, utility also depends
on the ratio between the local and the international price. We use the model to derive testable
predictions regarding the impact of salient unfair prices on prices and quantities sold. In Section
@ we test these predictions, and in Section a we use the model to measure consumer sensitivity to

unfair prices, and to quantify the change in utility generated by the regulation.

2.1 Setup

Consumer preferences are represented by the following quasi-linear utility function:

Ulg,m) =

. <>
—  _4m, 1
(1=p) (1 +~5)

where ¢ is the number of units consumed from the product sold by the firm, and m represents
consumption of other products. The first component of the utility from ¢ — % — is positive
and is decreasing in ¢ for positive, smaller than one, values of 8 (i.e., 0 < § < 1). This first
component can be viewed as a standard no-fairness considerations benchmark, which captures the

pre-shaming utility. The second component — — is relevant only when fairness matters, and

s
is the weight attached to the utility from consuming ¢g. For positive values of 7.5, consumer utility
is lower compared to the utility derived from consuming the same number of units when fairness
considerations are irrelevant. In particular, if consumers are not sensitive to unfair prices then -,
which captures the sensitivity to unfair pricing is equal to zero. The extent to which a local price
is both salient and expensive is captured by S. The expensiveness, or the degree of unfairness, is
reflected by the ratio between the local price (P!°°) and the international price (P*™*). This price
ratio becomes salient to consumers after the in-store price signs are placed (i.e. after the shaming
regulation is implemented). At that time, consumers’ attention is drawn to the price ratio they

observe. In particular, we define S as:

Plocal

where I is an indicator for the presence of the in-store price signs, and hence for the observability
of the price ratio. The consumer perceives the local price as unfair once the signs are placed,
and when the local price is higher than the international price (i.e. price ratio is larger than
1). Intuitively, S increases with the ratio between local and international prices conditional on
consumers observing the price signs. That is, consumers’ attention is drawn to products with

higher price ratios and the utility from these products is underweighted as this ratio increases.E

6This formulation captures the ordering property which the theoretical models of saliency emphasize. Lanzani

(R022) shows that the ordering property brings salience theory outside the prospect theory realm.



The utility function collapses to a standard utility function (i.e., with no fairness considerations)
in three scenarios, namely when: 1) the ratio between the local and international prices is not
salient (i.e., before the international price tags are displayed, I = 0); 2) the local price and the
international price equal, and 3) the consumer is insensitive to unfair prices (i.e., v = 0).

The consumer and firm maximization problems.

The consumer buys ¢ units at the price P, before the regulation, and at P, after the regulation.
The remaining budget is used to purchase other products, m, whose price is normalized to 1. In the
pre-shaming period, fairness considerations are irrelevant and the consumer solves the following

constrained-maximization problem:

g’
max U(q,m) = +m
naxU(g,m) =1 3 3)

s.t. q¢ X P+ m <Income.

Solving this maximization problem, we obtain the demand functions for ¢ and m without
fairness considerations: .
@ ="F"
’ (4)
m, = Income — ¢} P,.
After the implementation of the regulation, consumers’ attention is drawn to the ratio between
local and international prices. The maximization problem is now given by:
U " 1
max ,m) =——-————+m
am (¢ m) 1-5(14~S) (5)

s.t. g x P;+m < Income,

and the respective demand functions for ¢ and m are given by:
¢ =Pa(1+78)77,

* *
m, = Income — ¢, P,.

(6)

Figure @ illustrates the transition from the pre-shaming/standard demand curve to the post-
shaming/fairness demand curve. As shown, after the implementation of the regulation, demand
shifts inward, and for a given price consumers demand less. Next, we consider how a firm’s optimal
price changes before and after the price ratio becomes salient to consumers. A firm maximizes
profits by setting its marginal revenue equal to its marginal cost. In the pre-shaming period, the
solution to this maximization problem is given by g, in Panel (b) in Figure 1. After the regulation,
the firm also sets marginal cost equals to marginal revenue, which is now derived from the new
demand curve. Importantly, the new marginal revenue curve increases relative to the marginal
revenue curve before shaming. This occurs because for a given price reduction, the consumer is
induced to buy more for two reasons. The first reason is the standard law of demand, implying
that consumers buy more as prices fall. The second reason for the increased demand is due to
the disutility the consumer gets when the price ratio is high. Accordingly, when the price falls,
the disutility diminishes and the consumer demands more units. Thus, following the shaming
regulation the firm has an incentive to reduce its price below the price it set before the 1regulation.B

Figure @ illustrates this point graphically.

"In Appendix E we provide an analytical solution for the firm’s profit-maximizing solution, deriving the conditions
under which post-shaming prices are lower than the prices before the shaming regulation, and showing that the
quantity demanded is higher than in the pre-shaming period. In particular, we show that when demand is elastic
and for values of v between [0,1], the derivative of the optimal price of the monopoly is negative, and the derivative

for its optimal quantity is positive.
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(a) Consumer demand before and after shaming (b) The retailer’s optimal response to shaming

Figure 1: Change in consumer demand and retailer response
Notes: Panel (a) of Figure 1 shows how demand shifts inward once unfair prices become salient to the
consumer. The black solid line represents the original demand curve and the blue solid line represents
the new demand curve. The orange solid line denotes the international price of the product. As shown,
for a given price (Py) quantity falls from o to g1, and the two demand curves intersect when the local
price equals the international price. Panel (b) of Figure 1 illustrates the impact of shaming on the optimal
price and the quantity sold. P, represents the original pre-shaming optimal price, derived from setting the
pre-shaming marginal revenue equal to the marginal cost. After shaming, the firm maximizes its profits
using the new demand and the corresponding marginal revenue curve. Since the new marginal revenue
curve lies above the initial MR curve (see text for details), the post-shaming price P4 is lower than the
original/pre-shaming price. Also, the actual quantity sold (ga) is greater than the original quantity sold
(¢o)- Nonetheless, the post-shaming quantity sold is lower than what the consumer would have bought

(denoted by ¢p) at the new price had the demand curve remained unchanged.

According to Equation (6), the inward shift of the demand curve depends on: 1) the degree to
which consumers are sensitive to unfair prices, measured by =y; 2) the ratio between the international
and the local price, and 3) the inverse of own-price elasticity of demand, captured by 8. Thus,
we expect the demand curve to shift more to the left when consumers are more sensitive to unfair

prices, when the international price is lower, and when demand is more elastic.

2.2 The change in profits and consumer surplus

The firm’s profit decreases after the international price tags are displayed. We use a revealed-
preference argument to show this. In the pre-shaming period, the firm could have chosen the price
P, and sell g, units. Had it done so, its profits would have been the same or lower than the
profits it earned in the pre-shaming period. Due to shaming, the firm sells only g4 when its sets
P,, which is less than g,. This implies that profits are strictly lower in the post-shaming period.
Unlike profits, the impact on consumer surplus due to shaming is ex-ante ambiguous. On one
hand, prices fall and the quantity sold increases, implying that consumer surplus is supposed to
increase. However, in the post-shaming period, consumers also observe that they are paying more
than other consumers, and incur costs from consuming these product, making the overall impact

on consumer Surplus ex-ante unclear.



2.3 Testable predictions

Below we outline testable predictions from the model. These predictions are based on the as-
sumption that the international price is cheaper than the corresponding local price, and that the
regulation made the price ratio salient to consumers. We provide below basic intuition for these

hypotheses, and defer the formal derivations to Appendix B.

Hypothesis 1 (Hﬂ) Following the shaming requlation, prices of products included in the regula-

tion drop.
Hypothesis 2 (HE) Following the price drop, the quantity sold increases.

This intuition for these hypotheses is shown in Figure @, where the firm’s optimal price falls
as the demand curve shifts inward. If the price drop is sufficiently large (which is indeed the case)

then consumers purchase a higher quantity of the product relative to its pre-shaming level.

Hypothesis 3 (HE) The quantity sold after the requlation is lower than the predicted quantity,

which we derive based on the pre-shaming demand curve and the post-shaming price.

As shown in Figure @, the quantity sold at the post-shaming price (P,) is less than the quantity

sold at that price before the demand curve shifted, i.e. when we use the pre-shaming demand curve

(4p > qa)-
Hypothesis 4 (HH) The price drop is larger for products with a higher pre-shaming price ratio.

Products with a higher pre-shaming price ratio experience a larger inward demand shift (Equa-
tion E) Accordingly, the price response for these products due to shaming is expected to be larger
than the price response for products with a smaller price ratio. In particular, products that are
sold locally at the same price as the international prices we expect the demand and prices will not

change following the regulation.

Hypothesis 5 (HE) The difference between actual and predicted quantities sold rises with the

post-shaming ratio between local and international prices.

Hypothesis 5 focuses on the horizontal shift of the demand curve due to shaming. The larger
the shift is, the larger the difference is between the predicted and the actual quantities sold. From
Equation (6) it follows that this shift increases with the price ratio, implying that for products
with high price ratios there is a larger difference between the actual and the predicted quantity.

3 Background, Data, and Descriptive Statistics
3.1 Industry background

Retail food prices in Israel are expensive relative to OECD countries (OECD R2013; Hendel, Lach
and Spiegel 2017; Ater and Righi 2022). The high cost of living became a primary public policy
issue after the large social protests in 2011. Despite various regulatory attempts, retail prices in
Israel, mainly for imported brand products such as toiletries and hygiene products, remain high in

international comparisons. The regulation we study is another attempt to reduce prices.

The shaming regulation. In an attempt to reduce prices of imported brand products, the

Ministry of Economy advanced a regulation in which the international price of certain popular



products will be displayed near the price of the exact same product sold in the local store. The
products chosen for this regulation were popular products that exhibit high price differentials vis-
a-vis the average international price of the exact UPC-level product sold abroad. In late 2017, the
Ministry used data from Nielsen to identify products such products, and after hearing objections
from importers and manufacturers, it approved the regulation in February 2018.E Starting in
the following month (March 2018), retailers selling these products were required to display the
international price of seven products along with the local price. In Israel, store tag prices are
tax-inclusive and so the calculation of the international price also includes applicable taxes in
the relevant countries. To reduce the burden on retailers, the signs were designed as simple as
possible and were downloadable from the Ministry’s website. Exhibit m in Appendix @ presents
an example of these “on-the-shelf” shaming labels. The regulation also set financial sanctions
for non-compliance, and in some cases retailers had to pay fines incurred for non-compliance in
specific stores. In December 2018, the composition of the products changed. Four products were
excluded from the list after importers complained that these products are not exactly comparable
to the international products. In addition, five other products were added. Below we refer to
products included in March 2018 as first-wave products and to products added in December 2018
as second-wave products. Appendix @ contains information on the 12 products included in the
regulation. In April 2019, Nielsen exited the Israeli market, making the continued comparison and

price-updating process of local and international prices of identical products inaupplicable.E

3.2 Data and descriptive statistics

Our empirical analysis uses two main data sources. The first is comprehensive price data and the
second is longitudinal sales data on 11 products, including the 7 products included in the first wave
of the regulation. and four control products. Below we describe these data and provide relevant

descriptive statistics.

3.2.1 Price data

The price data cover the time period between November 2016 and October 2019, and include
comprehensive price information for 126 products sold in 1,250 stores affiliated with 28 retailers. We
obtain the price data from Pricez.co.il, a price comparison platform that collects prices of products
sold by food retailers in Israel. The price data are available following Israel’s price transparency
regulation that made prices of all products sold by Israeli supermarket chains available online (Ater
and Rigbj 2022). Throughout the analysis, we use the average monthly price at the chain level,
and present results using either the full price or the promotional price. The 12 products included
in the regulation are the treatment products. Figure E presents the ratio between the local and
the international price for these 12 products across all retailers (%), separately for pre- and
post- regulation time periods. The figure shows that the local prices of the shaming products
are considerably more expensive than the prices of the same products sold outside Israel. On

average, local prices are twice as expensive as international prices. More importantly, the figure

8The decree can be found in (in Hebrew): https://www.gov.il/BlobFolder/generalpage/

cpfta_price_comparison_to_abroad/he/docs_cpfta_ConsumerProtectioOrderCombinedVersion.pdf
9See (in Hebrew) https://www.ynet.co.il/articles/0,7340,L-5427792,00.html, and https://

www.calcalist.co.il/marketing/articles/0,7340,L-3752402,00.htm]l. Anecdotal evidence suggests that Nielsen’s
exit from Israel was related to pressure exerted on Nielsen from the international manufacturers (Procter & Gamble
and Unilever) who produce the products in the regulation and hence considered Nielsen a de-facto associate with

the shaming regulation.
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also shows that after the regulation was implemented, the entire price distribution shifted to the
left, implying that prices dropped. Nevertheless, even after the regulation, local prices remain

considerably higher than international prices.
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Figure 2: Price ratios, before and after the shaming regulation

Figure E presents the distribution of the ratio between local and international prices (%) before (in
orange) and after (in light blue) the shaming regulation was implemented. The figure illustrates that
following the regulation, the distribution of price ratios moved to the left. Yet, local prices remain higher

than the international prices also after the regulation.

Control groups for non-shaming products. We use the price data for other products to construct
three comparison groups. Main control group. We use price data for 23 products that were not
included in the regulation ("non-shaming products”) as our main control group. The products in
this group serve similar needs as the treatment products but are nevertheless not strong substitutes.
For example, we use mouthwash, toothpicks, and children’s toothpaste as controls for toothpaste
products included in the shaming regulation. We further use the fact that men’s deodorants in
the shaming list are gel deodorants, and therefore include spray deodorants in the main control
group. On the other hand, the women’s deodorant on the list is a spray deodorant, so we use a
women’s gel deodorant in the control group. For the feminine hygiene items, we use menstrual
pads as a control for daily liners, and tampons with an applicator as control for tampons without
an applicator in the shaming list. Panel (a) of Table ﬂ presents descriptive statistics for the 12
shaming products and the 23 non-shaming products in the main control group, before and after the
regulation became effective. As seen in the table, the prices of shaming products fell by 9% after the
regulation, while the prices of non-shaming products fell by 1%. Price dispersion among shaming
products increased more than in the control group, suggesting that the effect of the regulation
is not uniform across retailers. In separate analyses presented in the Appendix E, we repeat
the regression analysis presented below also using alternative groups of control products. These
alternative control groups include products that likely exhibit either strong or weak substitution

patterns with the products in the shaming list. We obtain similar results to the main specification.
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Table 1: Descriptive statistics for the price (Panel a) and sales (Panel b) data

Pre-shaming  Post-shaming Change
mean  s.e. mean s.e.
Panel a: Price data
Regular prices (NIS)
Shaming products 22 6.6 20.4 6.3 -7.2%
Main control products 21.3 8.8 21.3 8.7 -0.1%
Same brand products 22 6.6 21.5 6.2 -2.6%
Shaming candidates products  19.5 3.9 19.7 4.1 1.3%
Promotional prices (INIS)
Shaming products 20.1 6.3 18.6 5.8 -7.3%
Main control products 19.6 8.8 19.3 8.8 -1.6%
Same brand products 20 6.3 19.2 5.8 -4.1%
Shaming candidates products  17.6 3.4 17.3 3.6 -1.7%

Panel b: Sales data
Weekly store volume per product (# of units)

Shaming products 11.9 18.7 13.8 22.6 15.8%

Main control products 3.7 3 3.3 2.1 -9.2%
Weekly store turnover per product (NIS)

Shaming products 149.1  179.1 155.1 190.8 4.1%

Main control products 37.8 21.7 38.2 20.5 1%

The table presents descriptive statistics on the two main data sources we use. For each variable of interest,
we show its mean value and standard error in the pre-shaming period, post-shaming period, and a measure
of the change between the two periods. Panel (a) shows descriptive statistics for the price data used in
estimating Equation (H) The mean regular price of a shaming product sold at 28 retailers was 22 NIS before
the regulation, and it dropped to 20.4 NIS after the regulation (-7.2%). The average price of a non-shaming
product included in the main control group remain the same before and after the regulation and was 21.3
NIS. Panel (b) presents descriptive statistics for the sales data used in estimating Equation (B) The data
include weekly information on the number of units sold and the respective turnover for 11 products (7 first-
wave shaming products, and 4 non-shaming products). These data is based on 19 retailers and overall 250
stores. After the regulation, the number of units sold of shaming products increased from 11.9 to 13.8 (15.8%),
whereas the number of units for non-shaming products dropped from 3.7 to 3.3 (-9.2%). At the same time,

the turnover for shaming products increased by 4.1%, and by 1% for non-shaming products.

Shaming candidates group. We obtained from the Ministry of Economy a file with ad-
ditional products that were considered to be included in the shaming list. The file includes the
international price of these candidate products, and we focus on the 8 products that are as ex-
pensive as products that were included in the regulation. These products were not included in
the regulation because their market shares in the relevant category were not sufficiently large as
those that were included in the first two waves. By comparing changes in prices of products in-
cluded in the regulation to the changes in prices of these products, we address concerns that the
observed drop in prices is motivated by retailers’ and manufacturers’ intent to prevent additional

interventions by the regulator rather than due to a drop in consumer demand for shaming products.

Close substitutes group. We also use price information on 17 products that we consider
very close substitutes to products included in the regulation. These products include same brand,

and mostly same size products as those in the shaming list. For instance, this group contains other
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100ml Colgate toothpastes, 150ml Dove deodorants, and speed-stick deodorants. Due to the high
substitution between these products and shaming products, we expect that the results from the
regression analysis using this group will be downward bias relative to the main comparison group.
We nevertheless use this group to show that consumers’ and retailers’ response is driven by the
saliency of price tags, and unlikely driven by consumers making inference on the expensiveness of
all similar products. Table E in Appendix @ presents examples of products included in each of the

three groups.

3.2.2 Sales data

The second main data source that we use is scanner weekly data on the turnover and the number of
units sold in 250 stores affiliated with 19 retailers for the years 2013 and 2019. The scanner data,
purchased from Storenext.co.il, contain information on 11 products: seven first-wave shaming
products and four products that we use as control. Panel (b) of Table m presents descriptive
statistics on the sales data. Unlike the price data, the scanner data do not include information
on the identity of the chain or on the location of the store. Comparing the change before and
after the regulation, we observe that the the average number of units sold of shaming products
increased by 15.8%, whereas the turnover only increased by 4.1%. These patterns are consistent
with lower prices and a mild increase in quantity sold. For non-shaming products, we see that after
the regulation, quantity decreased from an average of 3.7 units per week to 3.3 units. The drop
in the volume for non-shaming products is also in the same range. Finally, as seen in the table,

shaming products are sold in considerably higher quantities than non-shaming products.

4 Estimation and Results

4.1 The effect on prices

To identify the effect of the regulation on prices and test Hm, we compare changes in prices of treated
products (shaming products) before and after the regulation against price changes in products
that belong to the three comparison groups described above. In subsequent analyses we also test
whether the price drop was larger for products with higher pre-shaming price ratios (H@), and
other heterogeneous effects. Formally, we estimate the following standard difference—in-differences

specification:

log(priceirt) = pir + ¥ + @ X Post;y X Shaming; + €+, (7)

where the dependent variable is the log of the average price of product ¢ sold by retailer r
in month ¢. The parameter of interest is «, which captures the change in the prices of the 12
shaming products (the treatment group) relative to the corresponding change in the prices of the
23 non-shaming products (the control group). The dummy variable Shaming; equals 1 for shaming
products and 0 otherwise, and Post;; equals one for months in which the price tags are displayed,
and 0 otherwise. We also add product-retailer (p;) and month (v;) fixed effects that capture
time-invariant and brand-cost factors that affect pricing decisions. We weight each observation by
the number of chain stores that sell product 7 in month ¢, and cluster standard errors by product.
The estimation results using regular prices are presented in Columns (1)-(3) in Table E, and in
Columns (4)-(6) we present results using promotional prices. The estimation results using the
main control group indicate that regular prices of products included in the regulation fell by 8.5%,

and promotional prices fell by 5.5% following the regulation.
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Table 2: The effect of shaming on prices

log(price) log(promotional price)

Main control Shaming candidates Close substitutes Main control ~Shaming candidates Close substitutes

1) 2) ®3) (4) (5) (6)

Post x Shaming  -0.085"** -0.066*** -0.047%+ -0.055*** -0.036*** -0.025*
(0.013) (0.016) (0.012) (0.012) (0.011) (0.013)

Observations 29,046 16,405 24,936 29,046 16,405 24,936

R? 0.93 0.87 0.88 0.92 0.85 0.86

Notes: The table presents the estimation results for Equation ﬂ for the three comparison groups: the main
control group, shaming candidates and close substitutes. In Columns (1)-(3) we use regular prices and
in Columns (4)-(6) we use promotional prices as dependent variables. The results suggest that prices fell
significantly after the implementation of the regulation. For the main control group, we find that regular
prices dropped by 8.5% and by 5.5% when using promotional prices. We also observe a significant fall in
prices (6.6% in regular prices, 3.6% in promotional prices) when we use the shaming candidates group. As
expected, the results show a smaller drop in prices, though still large and significant, when we use the close
substitutes group (4.7% in regular prices, 2.5% in promotional prices). Observations are weighted by the
number of stores operated by each chain. Standard errors are clustered at the product level. Additional

covariates include product x retailer and month fixed effects. *p<0.1; **p<0.05; ***p<0.01

We also examine how the prices of shaming products evolved over time. To obtain the monthly
effect of the regulation, we estimate a version of Equation (H)7 interacting the shaming variable with
the month variable. The estimation captures the per-month change in the log(price) of products
included in the regulation relative to the prices of products in the control group. Figure E presents
the interaction monthly coefficients with the corresponding 95% confidence interval for regular
prices. We present two time series, one for the products included the first wave, and one for the
products in the second wave. The two black vertical dashed lines indicate the first full month
that the regulation was effective for each wave (March and December 2018, respectively). We also
denote with a blue vertical dashed line the month in which Nielsen exited Israel, which is the date
on which the regulation became ineffective. The figure shows that prices of products included in
both waves fell abruptly soon after the regulation became effective, and that the effect on the first-
wave products is twice as large as the effect on the second-wave products. The effect on the prices
of products in the second wave dissipates over time and is statistically indistinguishable from zero
after Nielsen exits the Israeli market. The coefficients on the last pre-implementation months are
slightly negative because the effective date for the two waves was during the second half of these
months. The figure is also useful for examining the common-trend assumption, showing that for
both time series, the monthly effect is statistically equal to zero prior to the implementation of the

regulation.

4.1.1 Heterogeneous price effects

Figure @ plots the effect of the regulation on prices of shaming products at each retailer against
the average price level at that retailer. Specifically, we estimate Equation (H) allowing the effect of
the shaming to vary across retailers. The retailer’s average price level on the horizontal axis is the
retailer’s fixed effect in the regression. The figure suggests that retailers’ response to the regulation
was not uniform, where some retailers reduced prices by more than 30% whereas other retailers did
not change prices and in few cases raised them. We do not observe a clear pattern that high-priced

retailers reduced prices more or less than low-priced retailers. However, the figure reveals that
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Figure 3: The monthly effect of the shaming regulation on prices

The figure shows the per-month change in the log(price) of products included in the shaming regulation
relative to prices of products included in the control group. The figure distinguishes between the two waves
of the regulation, separately showing a time series for products included in the first and second waves. The
two black vertical dashed lines indicate the first full month that the shaming signs were placed in stores.
The blue vertical dashed line represents the month in which Nielsen exited Israel, effectively ending the
regulation. For each month, we present the coefficient for the monthly effect and the corresponding 95%
confidence interval. The figure shows that prices of products included in both waves fell significantly after
the regulation became effective, and that the effect on the first-wave products is twice as big as the effect
on the second-wave products. The effect on prices of products in the second wave is short-lived and is
statistically indistinguishable from zero after Nielsen exited the Israeli market. Before the implementation
of the regulation, we do not see a downward trend in prices, consistent with the common-trend assumption.
The coefficients on the last pre-implementation months are negative, likely because the implementation of

the two waves began in the middle of each implementation month.

publicly-traded retailers (denoted by blue triangles) reduced prices more than privately-owned re-
tailers (denoted by orange circles). Motivated by Figure @, when we separately estimate Equation
B for publicly-traded and privately-owned retailers, we find that prices of shaming products sold
by publicly-traded retailers fell by 18%, whereas the effect is small and statistically insignificant
among privately-owned retailers. Using promotional prices, the effect is -10.4% for products sold
by publicly-traded retailers, and is -1.7% for products sold by privately-owned retailers. A pos-
sible explanation for the difference between privately-owned and publicly-traded retailers is that
perhaps publicly-traded retailers take into account fairness or brand-image concerns more than
privately-owned retailers. Next, we turn to test HH — that the price drop following the regulation
is larger for products with a higher pre-shaming price ratio. To do so, we divide the products into
quartiles based on their price ratio at each retailer. Thus, the three products with the highest

pre-shaming ratio at a given retailer are included in this retailer’s top quartile. Overall, there are
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348 product-retailer pairs, and each quartile contains 87 product-retailer pairs. We use a version
of Equation (H)7 and examine the relationship between the pre-shaming price ratio and the price
reduction following the regulation. The estimation results are presented in Figure @ The results
indicate that retailers reduced the prices of products with large price ratios more than they did for
products having smaller price ratios. Since the partition of products implies that products sold by
a given retailer are assigned to different quartiles, this analysis controls for potential differences
across retailers. As seen in the figure, and consistent with our previous results, the effects of sham-
ing on products with a higher price ratio is considerably larger at publicly-traded retailers than in

privately-owned retailers.

Overall, the analysis provides strong support to Hm and HH Prices fell after the regulation and
this price drop is considerably larger for products with a larger price ratio. In the next section, we

move to test the impact of the regulation on the quantities sold by retailers (E,E, and B)

4.1.2 Robustness tests of the effect on prices

Appendix E describes additional exercises we conduct to demonstrate the robustness of our find-
ings. We first test whether our main results regarding the drop in prices are sensitive to the
products included in the control groups. The first alternative control group consists of substitute
products, and the second such group consists of unrelated hygiene products. We find a qualitatively
similar results using both groups. We also conduct falsification tests using data for prior periods
and do not find an effect when running these tests. Finally, we estimate different specifications of
Equation (H), without weighting, using retailer and product linear time trends, and using product
and retailer fixed effects separately. All the results are qualitatively similar to the results of the

main specifications.
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(b) The effect of shaming on prices, by ownership and pre-shaming price-ratios
Figure 4: Heterogeneous effects on price, by ownership type and pre-shaming price

Figure @ shows how the effect of shaming varies with a retailer’s price level and ownership type. The
Y-axis presents the estimated effects of shaming on prices at different retailers. On the X-axis we use a
measure of a retailer’s price level. Specifically, we use the retailer fixed-effect from estimating Equation
1 using pre-shaming price data only. We denote by blue triangles publicly-traded retailers and in orange
circles privately-owned retailers. The figure shows that publicly-traded retailers reduce prices significantly
more than privately-owned retailers. We do not observe a clear pattern between the effect of shaming and
a retailer’s price level. In Figure @ we use the pre-shaming price data to divide shaming products into
price-ratio quartiles. The grey line corresponds to the full sample, the blue to publicly-owned retailers and
the orange to privately-owned retailers. We find that prices of products with high price-ratios fell more

and that the effect is considerably larger for products sold by publicly-owned retailers.



4.2 The effect on quantities sold

In this section we examine how quantities sold of shaming products changed following the regu-
lation. Since prices of shaming products dropped, we expect that consumers will buy more (HE)
However, our aim is to examine whether displaying the price tags had an effect on quantities
sold above and beyond the effect driven by the price reduction. Presumably, with the price tags
consumers will purchase fewer units relative to the number of units they would have purchased
in the absence of the international price tags (HE) To examine hypotheses (HE) and (HE), we
need a measure of predicted quantity sold of each product. That is, the quantity consumers would
have bought had prices dropped with no in-store price tags displayed. To obtain this measure,
we estimate demand elasticities for each of the 7 shaming products in the first wave. These de-
mand elasticities are computed using only data from the pre-regulation time period. We use these
demand elasticities and the price reductions following the regulation to compute the measures
of predicted quantities sold, which we later compare with the actual changes in quantities. We
also test how the difference between the predicted and the actual quantities depends on the post-
shaming expensiveness of the local price vis-a-vis the international price. we expect that pricier
products should exhibit a larger drop in sales relative to the predicted quantity sold in the absence

of the international price tags (HE)

4.2.1 Demand estimation

To estimate demand we use the sales data and focus on the pre-shaming period. The dependent
variable is (log) quantity sold and the main independent variable is (log) price. An observation is
product 7 sold in store s in week ¢t. This specification is directly related to the theoretical model
in Section E, where —1/4 is the own-price elasticity of demand. We allow for store-product and

month-product fixed effects, and estimate the following equation separately for each product j:

J
10g (gjts) = Qs + Cij + Y Mk - 108 (Phes) + €5 (8)

k=1
The coeflicient of interest is 7;x, which is the own-price elasticity of demand of product j in
store k. To address the endogeneity of the price of product j in store k, we use the log of the average
price of product j in other stores of the same retailer in the same month, as an instrument for pj,,
controlling for product-month and product-store fixed effects (similar to Nevo 2001; DellaVigna
and Gentzkow 2019; Goldin, Homonoff and Mecke] 2022). The underlying assumption is that
local demand shocks are unrelated to retailer-level pricing. This assumption seems reasonable
given retailers’ use of uniform pricing. We present the matrix of demand elasticities in Figure m
in Appendix B The own-price elasticities in the main diagonal are all negative and less than -1,
implying elastic demand for these products. We use these elasticities to calculate the predicted
changes in quantities sold following the price change triggered by the regulation, and compare

these predicted changes with the actual changes in quantities sold.

4.2.2 Comparing predicted and actual quantities sold

The comparison between predicted and actual changes in quantities sold is presented in Figure B
On the vertical axis, we report the change in the prices of the 11 products, and on the horizontal
axis we present the predicted (orange) and the actual (blue) changes in quantities sold for each

product. The seven shaming products are denoted by small triangles and the four control products
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are denoted by small circles. As seen in the bottom-right square, prices of shaming products fell.
On average, the price of shaming products included in the first wave fell by 10.5%.E The predicted
change in quantity sold for each product is denoted by an orange triangle. Given the actual price
reductions, the predicted increase in quantity is on average 18.5%. Yet, the actual increase in

quantities sold is much smaller, on average, 10.5%.
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Figure 5: Actual and predicted changes in quantities sold by price drop

In Figure E we use the estimated demand elasticities to calculate the expected change in quantities sold.
We compare the expected changes for each product (orange) with the actual changes in quantities sold
(blue). The figure shows that the prices of shaming products fell (-10.5%), and hence the predicted changes
in quantities sold is positive (on average 18.5%). Yet, the actual changes in quantities sold are smaller
than predicted (10.5% on average). For the control group, the difference between the actual and predicted

quantities sold is negligible.

The comparison between predicted and actual quantities sold against the actual change in
price is useful to obtain a measure of the impact of the regulation. In particular, we calculate the
price change that could have explained the actual change in quantity (i.e. an increase 10.5%), and
compare it with the actual change in price. Based on the pre-shaming elasticities, a price reduction
of about 6% could have explained the observed change in quantities sold. However, since prices
actually declined by 10.5% we claim that the effect of shaming on demand is equal to an average

increase of 4.5% in prices. In Section B, we use the theoretical model to quantify the impact of

10The retailers, products and the time frame in this analysis are not the same as those included in the price
analysis. We also focus on products included in the first wave. Therefore, we do not get the exact same results like

in the price analysis.
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international price tags, while taking into account also the price ratio of each product.

The next step of the analysis focuses on explaining the variation across products in the difference
between the actual and the predicted quantities sold. According to Ha, we expect that a product
with a high post-shaming price ratio will exhibit a larger difference between predicted and actual
quantities sold. Figure E illustrates this relationship. The horizontal axis shows the difference
between predicted and actual quantities sold for the seven first-wave products. The vertical axis
shows the post-shaming price ratio difference. As can be seen, for 6 out of 7 products, the actual
quantity sold was lower than what we predict based on the demand elasticities. Strikingly, the
relative drop in sales is strongly negatively correlated with the post-shaming price ratio. Products
that remain relatively more expensive compared to the international price suffered a greater drop
in quantities sold after the shaming regulation. For the product that remained the most expensive
(2.2 times more expensive than the international price of the product), the difference between the
predicted and actual quantities sold is the largest and is above 35%. Other products are less pricey
and show a smaller difference between the predicted and actual quantities sold. For 5 out of the
7 products, this difference is statistically different from zero. A similar exercise for non-shaming
products shows that the difference between the actual predicted quantities sold is statistically

different from zero only for one out of four products.

We can also estimate the relationship shown in Figure E In this analysis, the dependent variable
is the percentage point difference between the expected and actual change in quantities sold. For
example, if the expected increase in quantity sold of a product is by 5%, and the actual increase is

only 3%, then percentage point difference will be 2%. Formally, we estimate the following equation:

ns int’l
18

. . local
100 (Q”t Q““) = s + 01 + ,Bpp— + €ist, (9)
where we derive Qist using the elasticities matrix estimated in Equation E, and prices and quantities
sold in the two months that preceded the shaming regulation (Q™*,P™*). We present the results

for this estimation in Table E

Our empirical findings support the five predictions of the theoretical model developed in Section
E. In the next section, we use the model to perform two additional exercises. First, we measure the
sensitivity of the consumer to unfair pricing, . This parameter is useful to compare the relative
importance of a change in the price of the product itself versus a change in the price ratio of
that product. Second, we use the model to calculate the change in consumer surplus following
the implementation of the shaming regulation. Notably, although prices dropped and quantities
increased following the regulation, the overall impact on consumer surplus is ex-ante ambiguous

because consumers incur disutility from observing that they pay more than other consumers.

5 Sensitivity to Unfair Prices and Consumer Surplus

In this section we estimate the sensitivity to unfair/salient prices (the parameter () in the the-
oretical model). This parameter will enable us to compare a change in the price of the product
itself and a change in the ratio between the local and international prices, and then to quantify

the change in consumer utility.

5.1 Quantifying the sensitivity to salient unfair prices

We use Equation E from the theoretical model in Section E to quantify the sensitivity to unfair

salient prices. The equation describes the quantity sold in the post-shaming period as a function
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Figure 6: The difference between predicted and actual quantity

The black dots in the figure capture the difference between the actual and predicted quantities sold following
the regulation (horizontal axis) against the post-shaming price ratio of these products (vertical axis). The
relationship is shown for each of the seven first-wave products, which are ranked by their post-shaming
price ratio. For instance, for the product having a price ratio of nearly 2.2, the difference between the actual
and predicted quantities is about minus 35%. The blue dot represents the average value of the difference
across the seven products. The figure also shows the 90% confidence interval for these differences relative
to a no-difference benchmark. The figure shows a clear negative relationship, where products with a larger
price ratio show a larger difference between the predicted and the actual quantity sold. The differences

are statistically different for 5 out of the 7 products.

of the perceived price of a product. This perceived price incorporates the price paid and the
ratio between that price and the international price of that product. Formally, applying a log

transformation of Equation B, we estimate:

log(qist) = Ulog(stt)) + His + 625 + €isty where (10)

_ local local
_ oca
The parameters of interest in Equation @ are 17 and . We cannot estimate the parameters
directly because P is a function of v. We also need to address the concerns about the endogeneity

of the local price. To deal with these concerns we use the General Methods of Moments (GMM)E

HEquation E includes several fixed effects, making the optimization harder. To reduce the number of dimensions
involved in the optimization, we estimate the equation twice on two subsets of the data. First, we use only non-
shaming products to recover the time fixed-effects. Second, we estimate the regression using only pre-shaming data,
and keep the product x store fixed-effects. This approach reduces the number of dimensions of the problem to only
three unknown parameters — v, 1, and the variance of the error 62. We provide more details on the sample and the

empirical strategy in Appendix E
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Table 3: Post-shaming price ratio and the difference between actual and predicted quantities sold

Actual - Expected change in quantities (PP)

(1) (2) 3)

Price Ratio -0.476** -0.425* -0.567**
(0.183) (0.209) (0.245)

Fized-effects

Product v

Store v

Month v v v

Product x Retailer v

Product x Store v

Observations 16,623 16,623 16,623

R? 0.21 0.13 0.56

Notes: The table presents regression results of Equation (9) which tests H5. i.e., the relationship between
the difference between the expected and the actual changes in quantities sold and the post-shaming price
ratio of a product. According to the results, and consistent with H5, products characterized by a higher
post-shaming price ratio exhibit a larger difference between the expected and actual quantities sold. All
specifications include month fixed effects. Standard errors are clustered at the retailer level; *p<0.1;
**p<0.05;

To estimate the equation using GMM we use the following assumptions on the error e:

e~ N(0,0?) (11a)
E[Ze] = 0. (11b)

We use Equation to derive the moments for the mean and variance of the error. We use the
average prices in other stores as an instrument for the price in the local store. Finally, as a second
instrument, we interact the first instrument with the post-shaming indicator I. We denote these

variables as Z and ZI, respectively. Formally, we construct the following population moments:

The estimation results imply that the value of « that brings the moment condition as close
as possible to zero is 0.05. The interpretation of this value is that an increase of a 20-percentage
point in the price ratio (from 2 times more expensive to 2.2 times more expensive) is similar to an
increase of 1% in the price of a product itself. Taking into account that the average price ratio in
the post shaming period is about 1.75 the shaming effect is similar to an increase of nearly 4% in the
actual price of the products. We now use this parameter to quantify the impact of the regulation
on consumer utility. The estimated parameter for 7 is - 1.44. which implies that 8 = 1/1.44.
This estimate captures an average demand elasticities across the seven shaming products in the
first wave. This estimate lies within the range of demand elasticities that we derived for specific
products, as shown in Figure m in Appendix B We now turn to using the parameters S and -y to

compute the change in consumer utility before and after the regulation.
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5.2 The effect of shaming on consumer utility

To compute the change in consumer utility following the regulation, we use the average quantities
sold before and after the regulation for the seven products. We plug these quantities together with
the values of § and ~ into the utility function in Equation (m) That is, U(q,m) = %W{YS) +m.

Our back of the envelope calculations indicate that the consumer utility dropped for 4 products,
and increased for 3 out of the 7 products. Products with high price ratios exhibited an increase in
utility, whereas products with low price ratios show a decline in utility. A possible explanation for
this pattern is that prices of products with high price ratios fell significantly more than products
with a low price ratio (HH) As a result, the consumption of these products increased considerably
leading to higher utility for these products. For products whose prices changed little, the change
in quantities sold is small and the adverse effect on utility from observing that other consumers
pay less is relatively important. Figure H illustrates this relationship for an internal solution, in

which we set the level of income at 1000.
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Figure 7: Utility difference before and after the shaming

The figure illustrates the utility change after the introduction of the international price tags. For this
exercise we separately plug into the utility function the observed prices and quantities of each product,
and the estimates of v and 5. We fix the income to 1000 NIS, though results remain qualitatively similar
for other income levels as long as the consumer chooses positive quantities of q and M. The figure shows a

positive relationship between the pre-shaming price ratio and the change in utility from a given product.

6 Discussion
6.1 Implications for salient thinking

In a series of important theoretical papers, Bordalo, Gennaioli and Shleifer (2012, 2013, 2020) show
how bottom-up attention can distort economic choice by distracting decision makers from certain
choice attributes. In standard economics, attention is either unlimited or, if costly, optimally de-
ployed "top down” given current goals and expectations. Our paper adds to the growing literature

on salient thinking in several ways.
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First, our paper considers a situation where a regulator intervenes in the market and changes the
level of saliency. This intervention allows us to examine how firms and consumers respond to the
change in saliency. Previous studies concerned situations where a firm or researchers manipulated
the level of saliency, and the analysis explored how consumers responded. Since we rely on arguably
exogenous intervention, we can study how firms and consumers respond. In addition, we can also
examine how the scope of competition changes when consumers’ attention shifts from quality to
price. In their model, Bordalo, Gennaioli and Shleifer (2016) discuss such scenarios and show how
such a change leads to price cuts. Second, the shaming regulation included several products and we
can therefore construct a measure of saliency — the ratio between local and international price — for
each product before and after the regulation is implemented. Importantly, we can use this measure
to rank products by their level of saliency and examine its impact on consumers’ and on firms’
responses. This feature allows us to connect the empirical analysis with theoretical models that
emphasize that a heightened saliency should trigger a greater behavioral response, what Bordalo,
Gennaioli and Shleifer (2012, 2013, 2020) consider as the ordering property.

Third, Bordalo, Gennaioli and Shleifer] 2022 discuss three sources of stimuli that affect saliency:
contrast, surprise, and prominence. Existing studies predominantly focus on changes in saliency
due to surprise and prominence. For instance, Chetty, Looney and Kroftl (2009) examine if a
commodity tax has a larger effect on sales of non-food products if the tax is included in the posted
price that customers see when shopping, and hence is more salient. Finkelstein (2009) examine
how the introduction of electronic tolls affect drivers sensitivity to the price they pay.@ These and
other studies concern situations where the price of a product itself becomes less or more salient,
and therefore its prominence changes. In our setting, saliency changes due to the introduction of
the international price, via its contrast with the price of the product in the local store. According
to Bordalo, Gennaioli and Shleifer (2022), contrast captures the idea that a specific attribute of
a good may stand out when the good is compared to alternatives. We are not aware of papers
that use field data to examine the role of contrast/saliency on consumer choice.E Fourth, we
examine the welfare implications of a change in saliency. According to our results, consumers
might be worse off although the change in saliency led to lower prices and increased consumption.
This interpretation is relevant to the debate regarding the effectiveness of policies that manipulate
the choice architecture through nudges and reminders (e.g., [Thaler (2018), Thaler, Sunstein and
Balz (2014)), and to the distinction between FAST (Forgetful And Salient Thinkers) and FBOR
(Forgetful But Otherwise Rational) consumers (Bordalo, Gennaioli and Shleifer] 2022).

6.2 Implications for optimal pricing strategy and price rigidity

Classic textbook pricing models show how price discrimination schemes increase firms’ profits and
affect consumers surplus. In general, these models do not consider the observability of the price
paid by other consumers as an important or a relevant factor. If, however, consumers have fairness

concerns then such pricing schemes are less effective then we usually think Li and Jain 2016;

12The distinction between the three sources of stimuli is not always trivial. For instance, Hartzmark and Shue
(R018) show that investors mistakenly perceive earnings news today as more impressive if yesterday’s earnings
surprise was bad and less impressive if yesterday’s surprise was good. They attribute this behavior to contrast

effects while their description is likely relevant mostly to the effect of surprise.
30ur setting thus combines the background contrast effect and the decoy effect. “Background contrast” experi-

ments (Simonson and Tversky (1992) confront subjects with prices in two stages. Subjects are less likely to choose
a good in the second stage if they saw higher prices in the first. The decoy effect (e.g., Huber, Payne and Putc
1982, [Lversky and Simonson 1993) describes a phenomenon in which consumers have a specific change in preference

between two options, when they are also presented with a third, less attractive option, the decoy.

23



Cohen, Elmachtoub and Lei Forthcoming. Below, we discuss potential implications of our findings

for firms’ pricing strategies, obfuscation strategies and for price rigidity.

The importance of what other consumers pay might depend on the identity of the other seller,
the type of consumers, and the accessibility of information. Thus, consumers’ antagonism towards
unfair pricing is potentially larger it is the same retailer who sets different prices for the same
product either in different stores or in the same store in different time period, compared to a situ-
ation involving two different retailers setting prices in two different countries. Our analysis focuses
on the prices of identical products which are sold in different countries, likely facing different cost,
demand and socio-demographic characteristics. Despite these differences, we find that consumers
are antagonized by the price differential, and accordingly to our calculations are willing to pay 1%
more for a lower 20% decrease in the price ratio. In that sense, our measure of 7, or the 1-20 ratio

is a lower bound.

Our findings could shed light on the question why multi-store retailers tend to set similar
prices in environments characterized by very different demographic and competition conditions
(e.g., DellaVigna and Gentzkow 2019, Hitsch, Hortagsu and Lin 2021). In particular, our findings
suggest that retailers adopt uniform pricing to limit consumer antagonism in case prices by the
same retailer would differ across stores. Indeed, Ater and Rigbi (2022) show that Israeli retailers
adopted uniform pricing shortly after prices became transparent in the Israeli retail food market.
Second, consumer antagonism toward unfair prices could also explain why firms in online markets
often engage in price obfuscation practices, making it difficult for consumers to realize what the
final price is. A common explanation for these practices is that they are used confuse customers
about the final price of the product they are considering to buy. We propose that obfuscation is
actually meant to make it difficult for consumers to observe the price that other consumers paid
for the same product. Third, our findings could have implications for price rigidity and inflation. If
consumers’ antagonism towards prices that other consumers previously paid for the same product,
then changing prices today entails costs that sellers may want to avoid in the future. In some
circumstances, consumers may therefore decide not to change prices. Thus, fairness concerns
constitute a form of menu costs that needs to be taken into account. Rotemberg (2005, 2011), and
Eyster, Madardsz and Michaillat (2020) offer related theoretical models.

6.3 Alternative explanations

A common challenge in empirical papers that focus on saliency-based explanations is ruling out al-
ternative information-related explanations. Handel and Schwartzsteir| (201§) show that information-
related explanations such as search or switching costs can often also explain observed choices. For
instance, consumers may fail to calculate the full price since they are unaware of the certain fees or
taxes, rather than due to limited attention. Unlike papers that focus on prominence of a product’s
price or fees that consumers become aware of, we study a regulatory intervention that does not
involve a change in the product’s price or in its fees. What changes in our setting is external to the
product’s price, making concerns that the intervention changes the information that consumers

have about the price less relevant. What about other explanations for the patterns we uncover?

First, the international price tags might reveal information about the quality of the products
included in the regulation. Arguably, if consumers learn that the same product is sold for a much
lower price abroad, they may lower the intrinsic value they attach for the product, and reduce
their willingness-to-pay for that product. According to this argument, the drop in prices and in

quantities we observe is not driven by saliency and fairness concerns. We think that this concern is
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less relevant for two main reasons. First, the products included in the regulation are highly popular
and are considered well-established brands. Accordingly, it is unlikely that the regulation will have
a substantial adverse impact on the quality that consumers attach to the shaming products. Our
analysis that uses very close substitutes, finds that the prices of these products fell but not as
much as shaming products, further indicates that consumers do not infer that the quality of very

similar products fell.

Second, another concern is that informing consumers about the price of the same products
abroad might sway consumers from buying in local stores. This force might also result in lower
in-store demand. We believe this explanations is also unlikely for two main reasons. First, customs
and shipping costs in Israel are significant, making buying the shaming products abroad for an
individual not cost-ineffective. Second, the overall quantity of shaming products increased, whereas
if buying internationally would have become the norm, we would expect overall quantities to fall.
Finally, if these channel is important we would expect the prices in high-priced retailers would be

more sensitive to the regulation, whereas we do not find such relationship.

Third, our results might be driven by retailers and importers concerns that the government is
planning additional interventions in the market. Accordingly, the drop in prices we observe is a way
to appease the regulator. While we cannot completely rule out that such concerns exist, we can test
whether prices of products that were almost included in the regulation also changed. Presumably,
concerns from future interventions should also be reflected in the prices of these products. The
regression results using the shaming candidates products suggest that the prices of these products
did not significantly change following the regulation. Thus, we can argue that such concerns are

unlikely to drive the results we document for the shaming products.

7 Concluding Remarks

Standard choice models assume that decision-makers evaluate each of the options they face and
choose the option that maximizes their utility. Information on the price of options that are un-
available is irrelevant for consumers, and accordingly the price a firm sets in one market does not

depend on the price it sets in other markets.

How consumers make choices is at the core of economics. Growing evidence shows that the
context in which decisions are made greatly affects consumer choices. Yet, these studies typically
focus on the consumer side and ignore firms’ responses to changes in the context in which the choices
are presented or in the saliency of alternatives. This paper addresses this gap in the literature and
examines the effectiveness of a unique and unconventional regulation that changed the saliency
of price information presented in Israeli retail stores. The regulation required Israeli retailers to
post on-shelf signs indicating the average international price of 12 items alongside the price of
the same item sold in the Israeli store. Notably, the regulation did not change the amount of
information on the price of a given product but rather changed the context in which the product’s
price was presented to consumers. Arguably, this setting is more suited to test theoretical models
that emphasize the role of saliency of information. Our analysis shows that prices fell by 8% and
that this effect is driven by prices that were exceptionally expensive vis-a-vis international prices,
and by publicly traded retailers. Moreover, we also find that following the regulation consumers
bought more of the products included in the regulation but to a smaller extent than what had

expected based on demand elasticities that we compute using pre-regulation data.

From a policy perspective, the regulation was highly effective in reducing prices. Nevertheless,
we show that its implications on consumers are ambiguous since following the regulation consumers

become aware to the fact they pay more than others. Moreover, since the regulation was short-lived
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it is difficult to determine what would have been the long-term consequences of the shaming signs.
Also, the regulation covered only 12 products. Presumably, covering a larger number of products
could have a different effect, if consumers’ attention to these price tags is limited. We leave these

issues to future research.

References

Allender, William J, Jura Liaukonyte, Sherif Nasser, and Timothy J Richards. 2021.
“Price fairness and strategic obfuscation.” Marketing Science, 40(1): 122-146.

Anderson, Elizabeth. 1995. Value in ethics and economics. Harvard University Press.

Anderson, Eric T., and Duncan I. Simester. 2010. “Price Stickiness and Customer Antago-
nism.” Quarterly Journal of Economics, 125(2): 729-765.

Ater, Itai, and Oren Rigbi. 2022. “Price Transparency, Media and Informative Advertising.”
SSRN Electronic Journal.

Ater, Itai, and Vardit Landsman. 2013. “Do Customers Learn from Experience? Evidence
from Retail Banking.” Management Science, 59(9): 2019-2035.

Bartling, Bjorn, Roberto A Weber, and Lan Yao. 2015. “Do markets erode social respon-
sibility?” The Quarterly Journal of Economics, 130(1): 219-266.

Blake, Tom, Sarah Moshary, Kane Sweeney, and Steve Tadelis. 2021. “Price salience and
product choice.” Marketing Science, 40(4): 619-636.

Bordalo, Pedro, Nicola Gennaioli, and Andrei Shleifer. 2012. “Salience Theory of Choice
Under Risk.” The Quarterly Journal of Economics, 127(3): 1243-1285.

Bordalo, Pedro, Nicola Gennaioli, and Andrei Shleifer. 2013. “Salience and Consumer

Choice.” Journal of Political Economy, 41.

Bordalo, Pedro, Nicola Gennaioli, and Andrei Shleifer. 2016. “Competition for attention.”
The Review of Economic Studies, 83(2): 481-513.

Bordalo, Pedro, Nicola Gennaioli, and Andrei Shleifer. 2020. “Memory, Attention, and
Choice” The Quarterly Journal of Economics, 135(3): 1399-1442.

Bordalo, Pedro, Nicola Gennaioli, and Andrei Shleifer. 2022. “Salience.” Annual Review of

FEconomics.

Bushong, Benjamin, Matthew Rabin, and Joshua Schwartzstein. 2021. “A model of
relative thinking” The Review of Economic Studies, 88(1): 162-191.

Camerer, Colin F. 2011. Behavioral game theory: Ezperiments in strategic interaction. Princeton

university press.

Chetty, Raj, Adam Looney, and Kory Kroft. 2009. “Salience and Taxation: Theory and
Evidence.” American Economic Review, 99(4): 1145-1177.

Cohen, Maxime C, Adam N Elmachtoub, and Xiao Lei. Forthcoming. “Price discrimination

with fairness constraints.” Management Science.

Dai, Weijia, and Michael Luca. 2020. “Digitizing disclosure: The case of restaurant hygiene

scores.” American Economic Journal: Microeconomics, 12(2): 41-59.

26



DellaVigna, Stefano, and Matthew Gentzkow. 2019. “Uniform Pricing in U.S. Retail Chains.”
The Quarterly Journal of Economics, 134(4): 2011-2084.

Dewatripont, Mathias, and Jean Tirole. 2022. “The morality of markets.” Unpublished paper.

Dubois, Pierre, Ashvin Gandhi, and Shoshana Vasserman. 2019. “Bargaining and Inter-

national Reference Pricing in the Pharmaceutical Industry.”

Ellison, Glenn, and Sara Fisher Ellison. 2009. “Search, obfuscation, and price elasticities on
the internet.” Econometrica, 77(2): 427-452.

Eyster, Erik, Krist6f Madarasz, and Pascal Michaillat. 2020. “Pricing Under Fairness

Concerns.” Journal of the European Economic Association.
Falk, Armin, and Nora Szech. 2013. “Morals and markets.” science, 340(6133): 707-711.

Fehr, Ernst, and Klaus M. Schmidt. 1999. “A Theory of Fairness, Competition, and Cooper-
ation.” The Quarterly Journal of Economics, 114(3): 53.

Fehr, Ernst, and Klaus M Schmidt. 2006. “The economics of fairness, reciprocity and altruism—
experimental evidence and new theories.” Handbook of the economics of giving, altruism and
reciprocity, 1: 615-691.

Finkelstein, Amy. 2009. “E-Ztax: Tax Salience and tax rates.” The Quarterly Journal of Eco-

nomics, 42.

Fourcade, Marion, and Kieran Healy. 2007. “Moral views of market society” Annu. Rewv.
Sociol., 33: 285-311.

Frydman, Cary, and Baolian Wang. 2020. “The impact of salience on investor behavior:

Evidence from a natural experiment.” The Journal of Finance, 75(1): 229-276.

Goldin, Jacob, Tatiana Homonoff, and Katherine Meckel. 2022. “Issuance and Incidence:

SNAP Benefit Cycles and Grocery Prices.” American Economic Journal - Economic Policy.

Handel, Benjamin, and Joshua Schwartzstein. 2018. “Frictions or Mental Gaps: What’s
Behind the Information We (Don’t) Use and When Do We Care?” Journal of Economic Per-
spectives, 32(1): 155-178.

Hansen, Lars Peter. 1982. “Large Sample Properties of Generalized Method of Moments Esti-
mators.” Econometrica, 50(4): 1029.

Hartzmark, Samuel M, and Kelly Shue. 2018. “A tough act to follow: Contrast effects in
financial markets.” The Journal of Finance, 73(4): 1567-1613.

Hendel, Igal, Saul Lach, and Yossi Spiegel. 2017. “Consumers’ activism: the cottage cheese
boycott.” The RAND Journal of Economics, 48(4): 972-1003.

Herz, Holger, and Dmitry Taubinsky. 2018. “What makes a price fair? An experimental study
of transaction experience and endogenous fairness views.” Journal of the European FEconomic
Association, 16(2): 316-352.

Hitsch, Giinter J, Ali Hortagsu, and Xiliang Lin. 2021. “Prices and promotions in US retail

markets.” Quantitative Marketing and Economics, 1-80.

27



Huber, Joel, John W Payne, and Christopher Puto. 1982. “Adding asymmetrically domi-
nated alternatives: Violations of regularity and the similarity hypothesis.” Journal of consumer
research, 9(1): 90-98.

Kahneman, Daniel, Jack L. Knetsch, and Richard H. Thaler. 1986. “Fairness as a Con-
straint on Profit Seeking: Entitlements in the Market.” American Economic Review, 76(4): 728—
741.

Ké6szegi, Botond, and Adam Szeidl. 2013. “A model of focusing in economic choice.” The

Quarterly journal of economics, 128(1): 53—-104.

Lanzani, Giacomo. 2022. “Correlation made simple: Applications to salience and regret theory.”
The Quarterly Journal of Economics, 137(2): 959-987.

Leibbrandt, Andreas. 2020. “Behavioral constraints on price discrimination: Experimental ev-

idence on pricing and customer antagonism.” European Economic Review, 121: 103303.

Levitt, Steven D, and John A List. 2007. “What do laboratory experiments measuring social

preferences reveal about the real world?” Journal of Fconomic perspectives, 21(2): 153-174.

Li, Krista J, and Sanjay Jain. 2016. “Behavior-based pricing: An analysis of the impact of
peer-induced fairness.” Management Science, 62(9): 2705-2721.

Nevo, Aviv. 2001. “Measuring market power in the ready-to-eat cereal industry.” Econometrica,
69(2): 307-342.

OECD. 2013. “Competition issues in the Food Chain Industry.”
www. oecd.orqg/daf/competition/Competitionlssuesinthe Food ChainIndustry. pdf.

Orbach, Barak Y, and Liran Einav. 2007. “Uniform prices for differentiated goods: The case

of the movie-theater industry.” International Review of Law and Economics, 27(2): 129-153.

Rabin, Matthew. 1993. “Incorporating Fairness into Game Theory and Economics.” American
Economic Association, 83(5): 1281-1302.

Rotemberg, Julio J. 2005. “Customer anger at price increases, changes in the frequency of price

adjustment and monetary policy.” Journal of Monetary Economics, 52(4): 829-852.

Rotemberg, Julio J. 2011. “Fair pricing.” Journal of the European Economic Association,
9(5): 952-981.

Sandel, Michael J. 2012. What money can’t buy: the moral limits of markets. Macmillan.

Shiller, Ben, and Joel Waldfogel. 2011. “Music for a song: an empirical look at uniform pricing
and its alternatives” The Journal of Industrial Economics, 59(4): 630-660.

Shleifer, Andrei. 2004. “Does competition destroy ethical behavior?” American economic review,
94(2): 414-418.

Simonson, Itamar, and Amos Tversky. 1992. “Choice in context: Tradeoff contrast and

extremeness aversion.” Journal of marketing research, 29(3): 281-295.

Sydnor, Justin. 2010. “(Over)insuring Modest Risks” American Economic Journal: Applied
Economics, 2(4): 177-199.

Thaler, Richard H. 2018. “Nudge, not sludge.”

28



Thaler, Richard H, Cass R Sunstein, and John P Balz. 2014. “Choice architecture.” The

behavioral foundations of public policy.

Turow, Joseph, Lauren Feldman, and Kimberly Meltzer. 2005. “Open to exploitation:
America’s shoppers online and offline.” Departmental Papers (ASC), 35.

Tversky, Amos, and Itamar Simonson. 1993. “Context-dependent preferences.” Management
science, 39(10): 1179-1189.
Analytical Methods for Dynamic Modelers

Using the Method of Simulated Moments for System Identification. 2015. “Using the
Method of Simulated Moments for System Identification.” In Analytical Methods
for Dynamic Modelers. The MIT Press.

Xia, Lan, Kent B. Monroe, and Jennifer L. Cox. 2004. “The Price is Unfair! A Concep-
tual Framework of Price Fairness Perceptions.” Journal of Marketing, 68(4): 1-15.

29



Appendix A On-the-shelf shaming signs - an example
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Exhibit 1: Retail and international price labels
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The figure shows the local and the international price of a 150ml Dove Spray Deodorant Original (UPC

code 7290003806577).

average international price is 8.60 NIS.
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Table 1: Products included in the shaming regulation

Price (Local ; Intl)
Diff
Shaming period

Price (Local ; Intl) 24.4;10.3 24.5;10.9 23.7;9.8
Diff 136% 1 125% 1 143% 1
Shaming period 1°% wave 1°% wave 2" wave

- T
Price (Local ; Intl) 19.2 ; 8.6 22.2 ;129 30.1; 15.6 30.4 ; 16.8
Diff 124% 1 72% 1 93% 1 82% 1
Shaming period 15t — 2" wave 2" wave 2" wave 2" wave

Table 2: Examples of products in each group

Shaming products

(R0 ]

(1) Same brand and category group

Non shaming products:

(2) Main group B [ :
(== & . Alggys
: e i
(3) Shaming candidates group [colvare =5
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Table 3: List of products in the main control group

Name

Shaming period

Orbitol Mouthwash Triple Pink 500ml

Meridol Mouthwash for fresh breath 400ml

Meridol dental mouthwash 400ml

Tayadent Mouthwash with fluoride 150ml

Orbitol Gum Toothpaste for Children 70ml

Elmex Toothpaste for Children 75ml

Toothpicks with dental floss 35 units

Adidas Spray Deodorant for men - Pro Level A3 200ml

Adidas Spray Deodorant for men - Fresh 200ml

Roxena Spray Deodorant for men - Invisible 150 ml

Lady Speed Stick Deodorant for Women - Pink 65g

Nivea Roll-on Deodorant for Women 50ml

Careline Roll-on Deodorant for Women - Exotic scent 50ml

Fe Roll-on Deodorant for Women - cotton scent 50ml

Crema, Deodorant for Women 75ml

Tempax- Tampons with applicator - Super Plus 30 units

Kotex- Tampons with applicator - Mini 16 units

Always Overnight Menstrual Pads Size 4 - Safe Night - 18 units

Always Overnight Menstrual Pads Size 3 - Quatro Ultra- 40 units

Always Menstrual Pads Quatro Long Size 4 - 12 X 4 units

Always Menstrual Pads Ultra Long - 12 X 2 units

Kotex- Menstrual Pads with wings- Normal Plus 30 units

Lyly- Natural Menstrual Pads with wings - 24 units
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Appendix B Model Solution

B.1 Price elasticity of demand

The price elasticity of demand is given by

ox p 1 [1491(2e5 1))
oP, X~ =B (14152 = 1)]

NX,Py = (13)

Pint

This elasticity of demand has several properties. First, when the utility function collapses to the stan-
dard utility function (i.e., consumers are insensitive to unfair prices; local price equals to the international
price; international prices are not salient), the elasticity is equal to %/3 Second, }B is an upper bound for
the value of the own price elasticity. When consumers become aware to unfair prices, and are sensitive to

these prices, their demand becomes more elastic.

9 i[1+71(21>if,_1)] _ 1 o <o. (14)

oy \ -8 (1491 (52 -1)] —ﬁ[1+71(%—1)]27

Third, an increase in y does not change the elasticity of demand if the international prices are not

displayed. However, when they are displayed, an increase in consumer sensitivity to unfair prices makes
demand more elastic and consumers are more price sensitive, regardless of the price ratio. Similarly, the
display international prices leads to a similar results. Elasticity decreases for any positive value of v and
unchanged when consumers are insensitive to salient prices.
Next, we examine the impact of an increase in the price ratio on price elasticity.
14+~I(25——1 2
d 1 Pint _ 1 = (oI) <0
P _3 - -3 2 =
Opoe \ 7P [1+91(3 1)) P liear (- 1)]

when vI = 0 (i.e., the international price tags are not displayed; or consumers are insensitive to salient

(15)

prices) an increase in the price ratio does not affect the demand elasticity. However, if 0 < vI < 1 the

numerator is positive, and demand becomes more elastic when the price ratio rises.

B.2 The firm problem

Profits are given by:
V =X(P)(P - c¢).

We write the maximization problem as
mng = mgx[X(P)(P — )]

The first order condition is:

ov

e =(P- (14 7S(P, Po)T)) =7 +

1 [ P ’)’[P
= (P=o)(P- (L +S(P, Pine) 1))~ =7 ( (L4 9S(P, Pine) ) + 5— ) =0
- int

We assume that the marginal costs, local and international prices are strictly positive. Also, 0 <y < 1
implying that the sensitivity for unfair prices is limited to a certain bound, and 0 < f < 1 which implies

that the demand is elastic. under these constraints, we can derive the optimal price set by a monopoly:

(2vIe—Pine (1—B) 1=y D)4/ @er T~ Piny (1—B) (14 1) 24 4Pine (2—B)erI(1—1)) 120
P — BB o # (16)

=5 =0
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The optimal price when I = 0 collapses to the standard monopoly price, which depends only on the
marginal cost and demand elasticity. When I # 0, the optimal price is lower, and at the limit, as I
approaches 0, it is the standard monopoly price:

. . C
WIIHI}OP _17,8

Using the optimal price, we can conduct comparative static analysis with regards to price and quantity

following a change in « for the first solution of P*. The derivative of P* with respect to 7 is given by:

oP*
oy

(pm (2ch — Paut(—1 A1+ 9T) + (=1 + By 12 2 — 4PaenT(—1 +91) + Pand®(—1 + B)*(—1 +v1)2))

(2(=2+ B)Y2L\/4Pune(~2 + B) (=L + A 1)er] + (Pane(—1 + B)(=1 + 1) — 291c)’

This equation is always negative under the constraints on the parameters. Thus, we can conclude that

when the consumer becomes more sensitive to unfair prices, the monopoly has incentive to decrease prices.

To find the impact on quantity we use a similar exercise and find the derivative of Q(P*) with respect

to v:

1

-5 —1+5 eyl —Pipiw -
d(Q(P) 0 ((P (1 4+~S(P, Pint)I)) *5) 27t (2¢vI + Pinww — 9) (*W)
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where we define:
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= is positive, which suggests that quantity increases with ~.
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Appendix C Demand Elasticities
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Figure 1: Price elasticities before shaming

We estimate Equation (E) and present the price elasticity matrix. Insignificant elasticities (at 5%) are
not shown. The figure shows that all own-price elasticities are negative and less than -1. Cross-price
elasticities are mostly insignificant. The color denotes the magnitude of the elasticities, ranging from

orange for negative elasticities to blue for positive elasticities.
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Appendix D Robustness

We describe several exercises we conduct to examine the robustness of our findings.

D.1 Different sets of control products

To test whether our results depend on the control group we construct two alternative control groups. The
first control group consists of close substitutes products to products in the shaming list. Items from the
same category and same producers. Since the regulation identify treated products based on its barcode
(UPQ) different flavour or sizes of similar products are not directly treated. However, if prices of products
in this control group are affected by the treatment, then the estimation results using this control group
are a lower bound of the true effect. The second control group includes unrelated hygiene products, such
as shampoo, toilet papers, diapers, razor etc. The full lists of products used in the various control groups
are shown in appendix @ We estimate equation H separately using the two control groups and report the
results in table H Similarly to our main specification results, The results of this robustness check suggests

that the regulation decrease prices by 7.5%-10%, on average.

Table 4: Average effect on Prices

Close Substitutes Unrelated Hygiene Products

All Publicly  Privately All Publicly  Privately

traded owned traded owned

(1) (2) 3) (4) () (6)
Panel A:log(price)

post x shaming -0.075*** -0.161**  -0.010  -0.099** -0.191"**  -0.020**
(0.012)  (0.026)  (0.007)  (0.01) (0.02) (0.01)
R2 0.87 0.88 0.88 0.96 0.96 0.96

Panel B:log(promotional price)

post x shaming -0.037*** -0.074**  -0.008  -0.061*"* -0.102"**  -0.030**
(0.01) (0.02) (0.01) (0.01) (0.02) (0.01)
R2 0.84 0.84 0.86 0.96 0.96 0.96

Observations 52,162 18,064 34,098 26,530 9,182 17,348

Notes: All specifications includes item x retailer, and month fixed-effects. *p<0.1; **p<0.05; ***p<0.01

D.2 Different specifications

We also check that the estimation results of equation H are insensitive to chosen specifications. In table
a. The results of the ordinary least squares estimation are in column 1-3 in table a In column 4-9 we
include and exclude different variables to test wether our results depends on the inclusion of a specific
fixed-effect, or driven by some linear time trend. In panel A we present the results using the regular prices
as our dependent variable, and in Panel B we use promotional prices. The results remain significant and

qualitatively close to our main specification.
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D.3 Placebo tests

Falsification test using data for prior periods. We falsely change the date in which the initiative
started, using the pre-shaming period only. We have 17 months in our ‘pre-shaming‘ period, and we repeat
this exercise 14 times, specifying each time a different month in which the initiative falsely started. We
limit our exercise that each period consists of at least two months. We present the results of this exercise
in figure E The figure illustrates the point estimate and confidence interval of the parameter of interest.
Having insignificant results in these estimates mitigates concerns that our main estimation capture an

effect of other event that took place prior to the implementation of the initiative.

Falsification test using alternative placebo outcome. We estimate equation H using the monthly
number of stores that sell a product by each retailer.E We present the regression results in table E The
table shows that the initiative has no effect on the availability of the products. Getting a significant result
in this exercise indicate that our estimation is biased, and confounds the effect of the regulation with

unobserved sources.

Table 6: Average effect on the number of stores - Shaming Act

log(branches)
(1) (2) (3)

post x shaming 0.018 0.013 0.021

(0.063) (0.068) (0.067)
Fized-effects
Month v v v
Product x Retailer v v v
Retailers All Public Private
Observations 29,046 10,849 18,197
R? 0.93 0.95 0.91

Notes: The table presents a placebo test where we estimate the effect of the regulation on the number
of stores offer each item on a given month. The table shows that retailers did not significantly change
the availability of the items after the regulation began. While removing the items from the shelves can
be retailers strategic behaviour to the regulation, however, could also raise a concern that the comparison
group is flawed. The fact that we find no effect on outcome that is not affected directly by the regulation
mitigate such concerns. Standard errors are clustered by item, Observations are not weighed, *p<0.1;
**p<0.05; ***p<0.01

14 As shaming products are highly popular, retailers are unlikely to discontinue selling them after the regulation.
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Figure 2: Falsification test using data for prior periods

In this figure we present the estimation of equation B, using 7 fictitious months in which the regulation
started. We also present the 95% confidence interval for each coefficient. The figure suggests that none of
the regression we estimate using different date is significant, and help to mitigate concerns that our results

are driven by another event that occurred prior to the regulation implementation date.

Appendix E Details on the structural approach for quanti-

fying consumer sensitivity to unfair prices

In this appendix we elaborate on two compliment empirical methods we use to quantify the sensitivity of

consumer to salient unfair prices.

E.1 GMM

The GMM estimator find the parameter that brings the moments condition as close as possible to zero.
We use averages to construct the sample counterpart of the population moments. Formally, the sample

moments are:

m1;(0,Y, X) =¢; (17a)
mei(0,Y, X) =¢; — ¢* (17b)
msi(0,Y, X) =Z; (17¢)
mai(0,Y,X) =Z;Le; (174d)
We further define m; as vector of moment conditions for obs 7.
The sample counterpart of moment condition k is:
- 1 X .
mi(0) = zlj(mk(a, Y, X)) (18)

39



The GMM estimator defined as:

0 = arg min m(6)' Wm(0)
0

We follow Hanser| (1982) and use the following weighting matrix:
N

Dm0, Y, X)mi(6,Y, X))~

- 1

We use cluster-bootstrap on the retailer-item level to produce confidence interval.

Coef conflow conf.upper

vy 0.049 0.0312 0.067
n  -1.437 -1.439 -1.435
o 0.442 0.428 0.457

Notes: The table presents the results of estimating Equation [LJ using GMM. To estimate confidence
interval we use cluster-bootstrap on the retailer x item level, with 1000 replications. Column (1) shows
the coefficients using the full sample, and columns (2) and (3) presents the 99% confidence interval from

the bootstrap exercise.

Table 7: GMM Estimation results

E.2 MSM

The MSM estimator minimizes the weighted distance between empirical moments and simulated moments.
The moments are constructed using quantity averages of different subsets of the population. We match the
empirical moments with moments derived from simulations, where we simulate data according to Equation
EE The moments are insensitive to changes in v before the shaming regulation was introduced and for

non-shaming products. Therefore, for this procedure we only use data from the post-shaming period.

The moments. An informative moment should be sensitive to changes of at least one element in
0. Thus, we choose the moments using a one-dimension sensitivity analysis that tests how each moment
changes following changes in one of the unknown parameters. We construct three groups of moments, and
Figure @ shows the sensitivity of each of the moment to different values of 7. All of the moments are
based on the (log) quantity sold of product ¢ in store s during month ¢:

Ei Zb IOg(Qi,s,tGT)

>IN (12 moments).

e Monthly averages from the post-shaming period only. My =
e Average quantity by retailer (19 moments).

o Average quantity by product (per store s in time t), for treated products (7 moments).

Empirical strategy
After finding informative moment conditions, we match the vector of empirical moments with a vector
of an average of k draws of the simulated moments. The objective function of the MSM is to minimize
the weighted differences between the two vectors, by changing the values of the unknown parameters.

Formally, we are looking for an estimated set of parameters 0 that satisfies:
6 = argmin(Ms — Mp)'W (Ms — Mp), (19)

where Mg are the average of k draws of simulated moments Mg, Mp are the empirical moments, and W
is the weighting matrix. To estimate the optimal weighting matrix we follow the two-steps procedure de-
scribed in [Analytical Methods for Dynamic Modelers (2015). As the MSM involves an optimization

15Similarly to the GMM estimation, we uses fixed-effect from other regressions to reduce the number of dimensions

of the optimization problem
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(b) Comparisons between empirical and simulated moments
Figure 3: Simulated moments

Panel (a) of Figure @ presents the relationship between values of 4 (the paramter that captures the
sensitivity to unfair prices) and the different moments. We calculate the average simulated moments in
this figure using 100 draws simulation errors, with different errors in each draw. Each line in the figure
represents a moment, and the figure illustrates how quantities decrease with the increase of v regardless of
the product, retailer and month identity. We fix the elasticity of demand to -1.5. The negative association
between the values of v and the moments remain for negative elasticities. We repeat this one-dimension
analysis holding v fixed, and changing the demand elasticity 7 and find similar patterns. In Figure @, the
X-axis denote the different moments and for each moment we present both the empirical and simulated
moment. The simulated moments are generated based on the estimated unknown parameters, i.e, the

parameters that minimizes the weighted differences between the empirical and simulated moments.
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process, we need to check that the optimization converges to a global minimum. To address this concern,
we repeat the optimization process using different initial values, seeds, and number of draws k£ we use to
evaluate each average of simulated moment, and the number of draws L for the number of draws used for
estimating the optimal weighting matrix. We reject any statistical association between those values and
the estimated parameters. Figure @ presents the empirical and simulated moments, and Table E shows

the estimation for the unknown parameters.

The results of the estimation imply that the value of v that minimizes the differences between the
empirical and simulated moments is 0.1. The interpretation of this value is that an increase of a 10-
percentage point in the price ratio (from 2 times more expensive to 2.1 times more expensive) is similar
to an increase of 1% in the price of a product itself. We now use this parameter to quantify the impact of

the regulation on consumer utility.

Parameters Estimate

Y n

0.095 -1.673
(0.0001)  (0.0001)

Table 8: MSM Estimation results
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