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Conventional wisdom suggests that one of the goals of manufacturer advertising is to reduce the cross-price
elasticity between products (make one’s own and rivals’ products appear to be less substitutable in the eyes

of consumers). Conventional wisdom also suggests that, all else being equal, retailers will be able to obtain
better terms of trade from manufacturers the more substitutable are the manufacturers’ products. It follows
that retailers should be opposed to advertising that has the effect of reducing cross-price elasticities and thus
that manufacturer advertising can be a source of channel conflict. We show that these conventional wisdoms
need not hold when only some consumers are exposed to the advertising messages. Using a Hotelling model
of demand, we show that (1) manufacturers can be worse off from advertising that reduces the cross-price
elasticities between their products, (2) channel conflict need not arise, even when the sole purpose of advertising
is to affect cross-price elasticities, and (3) depending on its bargaining power, a retailer can be better off when
the manufacturers’ products are perceived to be less substitutable.
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1. Introduction
A common theme in marketing is that manufacturers
can earn higher profit by making their products less
substitutable, thereby reducing cross-price elasticities.
These higher profits allegedly come at the expense of
consumers in the form of higher retail prices and at
the expense of retailers in the form of better terms of
trade. Not surprisingly, the instruments available to
reduce cross-price elasticities are well known. Firms
can design their products to appeal to some consumer
groups but not others. They can offer products of
different qualities. They can locate in different areas,
and they can offer different service levels to con-
sumers. In addition, marketing communications and
advertising messages can be used to influence con-
sumers’ perceptions of product substitution. While all
these strategies are at the disposal of manufacturers
in the long run, in the short run things like product
design, location, and service infrastructure are fixed.
Much of the role in shaping consumers’ perceptions
of the substitutability among competing products in
the short run thus falls to marketing communications
and advertising.
It follows from conventional wisdom that manufac-

turers should advertise in a way that reduces cross-
price elasticities; retailers should advertise with an eye

towards increasing cross-price elasticities (e.g., with
comparison charts emphasizing similarities); and
manufacturers and retailers should be opposed
to each other’s advertising. Thus, it follows that
advertising—whether conducted by the manufacturer
or by the retailer—can be a source of channel conflict.
In this paper, we show that conventional wisdom

about persuasive advertising need not hold when
only some consumers are exposed to the advertising
messages. In particular, we show that (1) compet-
ing manufacturers can be worse off from advertis-
ing that reduces the cross-price elasticities between
their products, (2) channel conflict need not arise even
when the sole purpose of advertising is to affect cross-
price elasticities, and (3) depending on its bargaining
power, a retailer can be better off when the manufac-
turers’ products are less substitutable.
The main theme of this paper is that the choice of

advertising medium, and thus the extent of ad expo-
sure (which consumers receive the ads and which
do not), drives firms’ optimal strategies. Intuitively,
when a retailer sells the products of competing man-
ufacturers, changes in a manufacturer’s profit are
driven by how the perceived substitution among
products affects equilibrium prices (determined by
the marginal consumers) relative to the hypothetical
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prices a retailer would set in the absence of the manu-
facturer’s product. Conventional wisdom holds when
the advertising messages reach all consumers, because
then such ads always affect both the equilibrium
prices and the hypothetical prices. However, when the
ads reach only a subset of consumers, they may affect
the equilibrium prices of the retailer but not the hypo-
thetical prices a retailer would set if it did not sell
the manufacturer’s product. We show that this can
change the distribution of profits in the channel in a
way that reverses conventional wisdom.
The rest of the paper proceeds as follows. Section 2

discusses related literature. Section 3 introduces
the notation and describes the Hotelling model of
demand in the familiar case when firms sell directly
to final consumers. It then extends the model to
include a retail sector in which a common retailer sells
the products of competing manufacturers. Section 4
analyzes how marketing communications and adver-
tising messages that affect cross-price elasticities
influence firms’ profits when only a subset of con-
sumers are exposed to the advertising messages.
Section 5 discusses some extensions and alternative
model formulations. Section 6 concludes.

2. Related Literature
This paper contributes to the advertising and chan-
nels literatures. One branch of the modeling-oriented
literature on advertising examines the informative
role of advertising, where consumers are alerted to a
product’s existence, price, or product quality (see, for
example, Grossman and Shapiro 1984, Milgrom and
Roberts 1986, Zhao 2000, Dukes and Gal-Or 2003).
A second branch considers the persuasive role of
advertising, where consumers’ preferences and val-
uations are affected by the content of the advertis-
ing itself (see, for example, Dixit and Norman 1978,
Lal and Narasimhan 1996, Agrawal 1996, Bloch and
Manceau 1999). A third branch considers how adver-
tising can be used as a signalling and coordination
tool between channel members (see, for example,
Desai 1997, 2000). In this paper we focus on the per-
suasive role of advertising. Thus, we will assume that
consumers already know about the product’s exis-
tence, price, and quality, and that only consumers’
willingness to pay are affected by the advertising
communications.
Although it is common in the literature on informa-

tive advertising to assume that not all consumers are
exposed to a firm’s advertising, none of the previous
literature on persuasive advertising has considered
this possibility. As a result, we are the first to chal-
lenge the conventional wisdom that one of the goals
of manufacturer advertising should be to decrease
consumers’ cross-price elasticities between the firm’s
own and its rivals’ products.

The papers closest to ours are Lal and Narasimhan
(1996), Agrawal (1996), and Shaffer and Zettelmeyer
(2002). Lal and Narasimhan (1996) are concerned with
whether advertising increases or decreases the mar-
gins of manufacturers and retailers. Agrawal (1996)
is concerned with optimal levels of advertising and
trade promotions as a function of consumers’ brand
loyalty. We focus instead on whether firms are better
or worse off with ads that reduce cross-price elastic-
ities. We also differ in that we allow for the possibil-
ity of nonlinear contracts (wholesale prices and fixed
fees) and consider manufacturer-retailer bargaining.
This eliminates potential problems such as double
marginalization and allows us to place the model’s
emphasis on understanding how each firm might try
to manipulate its share of the total channel profits.
Shaffer and Zettelmeyer (2002) are concerned with

the effects of information provision on the profits of
channel members when the information is supplied
by third parties. Although not about advertising
per se, their model can be adapted in a straightfor-
ward way to analyze advertising issues. However, in
their model, all consumers are assumed to receive
the advertising messages, whereas in our model con-
sumers can be selectively exposed. This difference is
crucial for our results (compare Observation 2 and
Proposition 1 below). We also differ in that our focus
is on cross-price elasticities, whereas the focus in
their model is on core and noncore demand shocks,
and we differ in that we allow for the possibility of
manufacturer-retailer bargaining.
There is also a large, related literature on firm

conduct in distribution channels (see, for example,
Jeuland and Shugan 1983, Mathewson and Winter
1984, Moorthy 1987, Chintagunta and Jain 1992, Chu
1992, Ingene and Parry 1995, Chu and Messinger
1997, Iyer 1998). This literature tends to focus on chan-
nel management concerns by an upstream monop-
olist and does not consider competing upstream
duopolists. Another set of related papers model situ-
ations in which multiple manufacturers compete (see,
for example, McGuire and Staelin 1983, Coughlan
1985, Moorthy 1988, Coughlan and Wernerfelt 1989).
These papers focus on the channel choices of man-
ufacturers. Models in which multiple manufactur-
ers sell through a common retailer tend to focus on
manufacturer incentives for exclusive dealing (see,
for example, O’Brien and Shaffer 1997, Bernheim
and Whinston 1998), or restrict attention to take-it-
or-leave-it manufacturer-retailer contracts with linear
wholesale prices (Choi 1991).

3. Model of Hotelling Demand
Consumers are distributed uniformly along the line
segment between 0 and 1 and purchase at most one
unit of a product. They can choose between two
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products, one located at 0 (product X) and the other
located at 1 (product Y). All consumers located at 0
derive a gross utility V from consuming product X
and V − t from consuming product Y. All consumers
located at 1 derive a gross utility V − t from consum-
ing product X and V from consuming product Y. In
general, all consumers located at z ∈ �0�1� derive a
gross utility V −zt and V −�1−z�t from the consump-
tion of products X and Y, respectively, where t > 0
is the rate at which utility decreases as a consumer’s
ideal point moves away from the locations of X and Y,
respectively.
The parameter t is often referred to as the “trans-

portation cost,” and it is widely recognized as a
measure of the price sensitivity between the firms’
products. An increase in t implies that consumers’
cross-price elasticity of demand is lower. This is
because consumers located at 0 prefer product X by
a greater margin than before, whereas consumers
located at 1 prefer product Y by a greater margin
than before. Conversely, a decrease in t implies that
consumers’ cross-price elasticity of demand is higher
because consumers located at 0 prefer product X to
product Y by a lesser amount than before the ad, and
analogously for consumers located at 1.1

In this setup, it is well known that the prices and
profits of competing firms will be increasing in t (for
example, Tirole 1988 shows that when each product
is produced at constant marginal cost c, the unique
Bertrand equilibrium prices are t + c for both firms).
This result suggests that advertising that has the effect
of increasing t will increase firm profits.

Observation 1. In the Hotelling model of demand,
advertising that increases t (decreases cross-price elastici-
ties) leads to higher profits when the firms sell directly to
final consumers.

An example of an advertising communication that
may change consumers’ cross-price elasticities is the
display of a comparison chart on a manufacturer’s
website that highlights the features of different brands
in a product category. Depending on the design of the
chart, the contents can either emphasize the differ-
ences or similarities among competing product offer-
ings. If the content focuses on similarities, consumers
may come to perceive that the products are closer sub-
stitutes than they had previously thought, whereas
if the content focuses on differences, consumers may
come to perceive the opposite. Similarly, persuasive
advertising messages that appear on network televi-
sion or on radio can also influence perceptions.

1 More formally, the location z∗ of the marginal consumer given
the price of X, px , and the price of Y, py , is given implicitly by
V − tz∗ − px = V − t�1− z∗�− py . Solving for z∗ and differentiating
with respect to px gives �dz∗/dpx� = dz∗/dpy = 1/�2t�, from which it
follows that the cross-price elasticity of demand is decreasing in t.

Of course, advertising often plays other important
roles as well, including increasing the awareness of a
firm’s product, and informing consumers of the firm’s
price and product quality. However, our focus in this
paper is on the proper role of persuasive advertising
and marketing communications. Within this class of
advertising, Observation 1 implies that manufacturers
should strive to influence consumers’ perceptions in a
way that decreases cross-price elasticities. In what fol-
lows, we consider this insight to be the conventional
wisdom among marketing academics and practition-
ers (it will thus serve as a useful benchmark for the
results to follow).

3.1. Adding a Retail Sector to the Hotelling Model
The simplest way to incorporate a retail sector into the
Hotelling model is to suppose that products X and Y
are sold through a common retailer who then dis-
tributes the products to consumers. For convenience,
we assume the retailer has local monopoly power
and that both products are produced at constant
marginal cost that, for convenience, is normalized to
zero.
The game consists of two stages. In the first stage,

the retailer contracts with each manufacturer over a
per-unit price wi and fixed fee Fi, i= x�y. In the sec-
ond stage, the retailer chooses how much to buy of
products X and Y and then resells these quantities to
consumers. Let x denote the quantity the retailer buys
of product X and y denote the quantity the retailer
buys of product Y. We assume the firms are profit
maximizers, and that each consumer maximizes her
consumer surplus. If the retailer sells both products,
firm X’s profit is �x =wxx+ Fx, firm Y’s profit is �y =
wyy+ Fy , and the retailer’s profit is �r = �px −wx�x+
�py −wy�y− Fx − Fy , where px, py , are the retail prices
of X and Y, respectively. If the retailer sells only prod-
uct X, firm X’s profit is �x =wxx+ Fx, firm Y’s profit
is 0, and the retailer’s profit is �r = �px − wx�x − Fx.
If the retailer sells only product Y, profits are 0, �y =
wyy+ Fy , and �r = �py −wy�y− Fy .
The solution to this game is known. In equilibrium

(subgame perfect if the manufacturers make take-it-
or-leave-it offers, or Nash bargaining solution if bar-
gaining satisfies the Nash axioms), each manufacturer
earns profit proportional to its bargaining power and
product’s incremental contribution to overall channel
profit, with the retailer earning the residual.2

For example, suppose the manufacturers and
retailer engage in bargaining, and assume that (1) bar-
gaining between the retailer and firm i results in max-
imization of the two players’ joint profit, taking as
given the retailer’s contract with firm j , j �= i, and

2 See O’Brien and Shaffer (1997), Bernheim and Whinston (1998),
and, for Nash bargaining, Shaffer (2002).
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(2) each firm earns its disagreement payoff (what it
would earn if negotiations fail) plus a share of the
incremental gains from trade (the joint profit of the
retailer and firm i when they trade minus their joint
profit when they do not trade), with proportion �i

going to firm i. Then, given these assumptions, it can
be shown that the equilibrium per-unit prices and
fixed fees are unique.
Let �xy denote the profit a fully integrated firm

would earn if it sold both products, and let �x ��y�
denote the profit a fully integrated firm would earn
selling only product X �Y�. Then the unique equilib-
rium profits as a function of the bargaining param-
eters �x and �y are:

�∗
x = �x��xy −�y��

�∗
y = �y��xy −�x��

�∗
r =�xy −�∗

x −�∗
y �

(1)

where �r
x , �

r
y , and �∗

r denote firm X, firm Y, and the
retailer’s equilibrium profit.3 Firm i earns proportion
�i of the difference between the overall channel profit,
�xy , and the joint monopoly profit of the retailer and
its rival, �j . That is, firm i earns a fraction �i of
the incremental profit contributed by its product. The
solution to the bargaining game includes the solution
to the game with take-it-or-leave-it offers as a special
case. For example, if �i = 1, the manufacturer has all
the bargaining power, and if �i = 0, the retailer has all
the bargaining power. Alternatively, if �i = 1/2, then
the retailer and firm i divide the gains from trade
equally.
To derive �xy��x, and �y in our model, we assume

the retailer wants to cover the market even if it offers
only one product to consumers; i.e., V ≥ 2t.4 If the
retailer only offers product X for sale, then the inverse
demand for product X is px�x� = V − xt, x ∈ �0�1�. It
follows that the joint profit of the retailer and firm X
is px�x�x (recall that production costs are zero), and
the joint-profit maximizing price and quantity of the
retailer and firm X is pm

x = V − t and xm = 1, yielding
profit �x = V − t. Similarly, the joint-profit maximiz-
ing price and quantity of the retailer and firm Y is
pm
y = V − t and ym = 1, yielding profit �y = V − t. If a
retailer sells both products, channel profits are maxi-
mized by choosing x and y to solve5

max
x�y

�px�x�x+ py�y�y� such that x+ y = 1� (2)

3 For a derivation of these equilibrium profits, we refer the reader
to the results in Shaffer (2002).
4 This assumption simplifies our analysis but is not critical for the
main results of the paper. See Footnote 6.
5 In equilibrium, the retailer chooses x and y in the second stage
as if it were maximizing total channel profit. This implication of
games with a common retailer was first shown in Bernheim and
Whinston (1985).

Figure 1 Ads That Decrease Cross-Price Elasticities for all Consumers
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At the optimum, we have that the retailer chooses
p∗
x = p∗

y = V − t/2, and so �xy = V − t/2.
Because ��xy = −�t/2 and ��x = ��y = −�t for

a change in t, and thus �i

(
��xy −��i

) = �i�t/2, i =
x�y, the results in (1) suggest that advertising that has
the effect of increasing t will increase firm X’s and
firm Y’s equilibrium profits and decrease the retailer’s
profit.

Observation 2. In the Hotelling model of demand
with a retail sector, advertising that increases t (decreases
cross-price elasticities) allows the manufacturers to capture
a larger share of total channel profit. Firm X’s and firm Y’s
profits increase and the retailer’s profit decreases.

We take Observation 2 to be conventional wisdom
when firms sell their products through a common
retailer. The idea is that the manufacturers will be able
to negotiate more favorable terms of trade when their
products are less substitutable. To see why, consider
Figure 1.
In this case, prices decrease when the products are

perceived to be less substitutable (the retailer must
decrease its prices to reflect the fact that consumers in
the middle are now less well served by either prod-
uct). As a consequence, overall joint profit decreases
(��xy < 0 when �t > 0). In addition, because the
monopoly profit of the retailer with each manufacturer
is also maximized at a lower price in this case, we have
��x = ��y < 0. To determine which effect is larger,
notice that, to avoid having consumers drop out of the
market, the hypothetical monopoly prices would have
to be lowered by more than the actual prices are low-
ered. This reflects the fact that the marginal consumer
when both products are sold is located in the mid-
dle, whereas the marginal consumer when only one
product is sold is located at an end point. As a result,
the incremental contribution of each product increases
and each firm’s profit is higher. The retailer, mean-
while, is worse off with ads that decrease cross-price
elasticities—there is less overall joint profit and each
manufacturer captures a larger share.

4. When Does Conventional
Wisdom Extend?

Observations 1 and 2 implicitly assume that all con-
sumers who are relevant at the margin for the firms’
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pricing decisions receive the advertising messages.
For example, when the firms sell directly to final
consumers, it is critical that the consumers near the
middle of the Hotelling line (near 1/2) receive the
messages, because these are the marginal consumers.
If only consumers located near 0 or 1 were exposed
to the advertising, there would be no pricing or
profit effects. On the other hand, when the firms
sell their products through a common retailer, the
marginal consumers are located not only in the mid-
dle but also at the end points. The consumers located
near the middle are important for equilibrium pric-
ing when both products are sold, and the consumers
located near the end points are important for equi-
librium pricing when the retailer threatens to drop a
manufacturer’s product. This difference between the
two scenarios produces some counterintuitive results.
Whereas in the case of firms selling direct to con-
sumers, conventional wisdom always holds (at worst
there is no effect from increasing t) independent of
who receives the ads, this is not so in the case of firms
selling through a common retailer.
There are many reasons why a firm’s advertising

messages may not reach all consumers. For example,
the firm’s choice of advertising medium implies that
certain types of consumers will or will not be exposed
to the advertising. Whereas manufacturer advertising
on network television is likely to reach a majority
of potential car buyers, irrespective of whether those
consumers have a strong preference for one make
over another, an ad in Car & Driver’s annual “Car
Reviews Issue” is likely to reach primarily consumers
who don’t have strong preferences for one vehicle
over another and are hoping to use the magazine to
make up their minds. Similarly, comparison charts set
up by the retailer at the point of sale that compare
the features of different products in the category are
more likely to be read by consumers who need help
in choosing which product to buy than by consumers
who have already made up their minds.
We model situations in which not all consumers are

affected by supposing that only consumers located
from �l�1− l�, where l ∈ �0� 12 �, are exposed to the ads.
Consumers’ valuations are thus V −zt and V −�1−z�t
for z ∈ �0� l� or �1 − l�1� and V − z�t + �t� and
V − �1 − z��t + �t� for z ∈ �l�1 − l�. When l is close
to zero, we say that consumers with strong, moder-
ate, and weak brand preferences are exposed to the
ads. For intermediate levels of l, we say that only con-
sumers with moderate and weak brand preferences
are exposed to the ads. When l is close to 1/2, we say
that only consumers with weak brand preferences are
exposed to the ads.

Proposition 1. In the Hotelling model of demand with
a retail sector, suppose that only consumers located from

Figure 2 Ads that Decrease Cross-Price Elasticities for Consumers in
�l�1− l�
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Î ¥≤0

X Y
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�l�1 − l�, where l ∈ �0� 12 �, are exposed to advertising
messages that increase t (decrease cross-price elasticities).
Then there exists ll� lh ∈ �0� 12 � such that
(i) for all l < ll, firm X’s and firm Y’s profits increase

and the retailer’s profit decreases;
(ii) for all ll < l < lh, firm X’s, firm Y’s, and the retailer’s

profit decrease;
(iii) for all l > lh, firm X’s, firm Y’s, and the retailer’s

profit decrease if �1− �x − �x� > 0 and firm X’s and firm
Y’s profits decrease and the retailer’s profit increases if
�1−�x −�x� < 0.6

Proposition 1, which is proved in the appendix and
illustrated in Figure 2, contains the main results of the
paper and has three parts. For l < ll, it implies that
when firms run ads in a communications medium
that reaches consumers irrespective of their relative
preference for one product over another, the firms are
better off and the retailer is worse off when cross-price
elasticities are reduced. This result accords with con-
ventional wisdom, and it is useful because it suggests
that, when advertising in traditional mass media,
manufacturers should strive to decrease consumers’
cross-price elasticities independent of whether they
sell direct to consumers or through retailers.

4.1. Only Consumers with Moderate or Weak
Preferences Are Exposed

When only consumers with moderate or weak prefer-
ences are exposed, however, we see from part (ii) of
Proposition 1 that channel conflict is not inevitable.
In this case, all firms’ profits decrease with ads that

6 We have assumed the market is fully covered whether or not
the retailer sells both products. This assumption is inessential for
our results. As the discussion below indicates, the change in each
firm’s profit depends only on what is happening to the valuations
of the marginal consumer when both products are sold and the
valuations of the marginal consumer when only product i is sold.
As long as these marginal consumers are different, as they will be
whether or not the market is always fully covered, our results con-
tinue to hold. If the market is fully covered, the latter marginal
consumer is located at an end point. If the market is not fully cov-
ered, the marginal consumer when only firm i’s product is sold
is located in the interior. However, while this difference affects
the locations of ll and lh, it does not affect the existence of the three
qualitative regions denoted in Proposition 1.
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reduce cross-price elasticities. When this case occurs,
manufacturers in a distribution channel will be better
off either not advertising or advertising in a way that
increases cross-price elasticities, i.e., they will want
to persuade the consumers in the middle that their
respective product performs well on both product
attributes, not just on its stronger attribute. It also fol-
lows that manufacturers should not object to retailer
advertisements at the point of sale in the form of com-
parison charts that emphasize similarities between
products.
These results challenge conventional wisdom in

two ways. They suggest that channel conflict need
not arise over the content of persuasive advertising
messages, even when the sole purpose of the adver-
tising is to reduce cross-price elasticities. They also
suggest that manufacturers do not always gain from
making their products appear to be less substitutable
in the eyes of consumers. In contrast, manufactur-
ers would want to run ads that decrease cross-price
sensitivity if they were advertising through commu-
nications channels that reached all consumers. The
difference in the two cases depends on the frac-
tion of consumers that become exposed to the ad.
When only consumers with moderate or weak pref-
erences are exposed to the ads, each firm is better
off trying to increase overall joint profit. However,
when all consumers are exposed, firms will want to
decrease consumers’ cross-price elasticities because
then it becomes more important for the manufactur-
ers to reduce the retailer’s outside option than it is to
increase joint profit.
To understand part (ii), note that as l increases,

the effect of the ads on the retailer’s monopoly profit
with each firm lessens until, for l sufficiently large,
the change in the retailer’s monopoly profit with each
firm will be zero. On the other hand, the effect of the
ads on overall channel profit is decreasing for all l
regardless of how large. It follows that there exists
l = ll such that the decrease in overall channel profit
just exceeds in absolute value the decrease in the
retailer’s monopoly profit with each firm, implying
that firm X and firm Y will be worse off with ads that
decrease cross-price elasticities. For l larger than but
sufficiently close to ll, it follows that the change in the
retailer’s profit, which can be expressed as the change
in overall joint profit minus the sum of the changes in
each firm’s profit, will also be negative. Thus, in this
case, all firms will be worse off with ads that decrease
consumers’ cross-price elasticities.

4.2. Only Consumers with Weak Preferences
are Exposed

When only consumers with weak preferences are
exposed, we see from part (iii) of Proposition 1 that
channel conflict may or may not arise, depending on

the bargaining power of the retailer with respect to
each firm. In this case, firm X’s and firm Y’s profits
decrease with ads that reduce cross-price elasticities,
whereas the retailer’s profit decreases if and only if its
bargaining power is sufficiently large. When this case
occurs, we would expect retailers with lots of bargain-
ing power to prefer that their product offerings be
more substitutable, whereas we would expect retail-
ers with little bargaining power to prefer that their
product offerings be less substitutable. It follows that
the former retailers should emphasize the similarities
between products in their comparison charts, whereas
the latter retailers should emphasize the products’
differences.
As in the previous subsection, these results chal-

lenge conventional wisdom in two ways. They sug-
gest that whether persuasive advertising messages
that reduce cross-price elasticities trigger channel con-
flict or not may depend on the retailers’ bargaining
power with respect to each firm, with the larger retail-
ers likely to have interests more aligned with the man-
ufacturers than with the smaller retailers. They also
suggest that retailers do not always gain when the
manufacturers’ products are made to appear more
substitutable in the eyes of consumers.
To understand part (iii), note that if l is suffi-

ciently close to 1/2, then only overall channel profit
is affected. This is because consumers near 1/2 are
less well-served by products that are perceived to be
less substitutable. The retailer can either leave prices
at the benchmark level and lose demand from con-
sumers close to 1/2 or decrease prices to serve more
or all consumers. In either case, overall channel profit
decreases. The monopoly profit of the retailer and
each firm, however, is unchanged. This is because the
monopoly profits of the retailer with either firm is
determined by the valuation of consumers who are
close to 0 and 1. For ads that reach only consumers
who are near the middle of the line, these valua-
tions do not change. It follows that firm X’s and firm
Y’s profits decrease with ads that decrease cross-price
elasticities.
To understand the effect on the retailer’s profit

when ��xy < 0 and ��j = 0, note that
��∗

r = �1−�x −�y���xy +�y��x +�x��y� (3)

It follows that �x + �y < 1 is necessary and sufficient
for the retailer to be worse off with ads that decrease
cross-price elasticities. This condition is satisfied if the
retailer has sufficient bargaining power (small �i), but
it is not satisfied, for example, if the manufacturers
can make take-it-or-leave-it offers (�i = 1). In this lat-
ter case, the retailer is better off with ads that make
the manufacturers’ products appear to be less substi-
tutable, contrary to conventional wisdom.
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4.3. Extensions and Alternative Model
Formulations

In this subsection, we consider some extensions and
alternative model formulations.

Endogenous Choice of the Exposed Consumer
Group. We have assumed thus far that l is exoge-
nous. To make l endogenous, we need to do a couple
of things. First, we need to add an initial stage of the
game in which firms X and Y can choose both their
advertising medium (which determines l) and their
advertising content, which determines the direction
of change in consumers’ cross-price elasticities (which
we denote by e = e ↑ if the elasticities increase or
e = e ↓ if the elasticities decrease). Second, we need
to specify the costs of both. We can do this with a
general function ci�l� e� sj � ≥ 0, where ci�·� ·� ·� is the
cost to firm i of its advertising campaign. This cost is,
in general, a function of l, e, and firm j’s strategy, sj .
Similarly, we can define firm j’s cost of advertising as
cj �l� e� si�≥ 0.
Let �i�l� e sj � denote firm i’s maximized profit net

of advertising costs from the continuation game as a
function of l, e, and firm j’s strategy. Then, in stage 1,
firm i’s problem is

max
l� e

(
�i�l� e sj �− ci�l� e sj �

)
� (4)

We know that �i�l� e ↓ sj � > �i�l� e ↑ sj � if l < ll, and
�i�l� e ↑ sj � > �i�l� e ↓ sj � if l > ll. Thus, choosing l > ll
and e= e ↑ is a best response for firm i given sj if and
only if

max
l∈�ll�1/2�

(
�i�l� e ↑ sj �− ci�l� e ↑ sj �

)

≥ max
l∈�0� ll�

(
�i�l� e ↓ sj �− ci�l� e ↓ sj �

)
�

Analogously, we can determine firm j’s optimal
choice of l and e as a function of firm i’s strategy, si.
If the above displayed condition and its analogue
hold simultaneously, then we have an equilibrium in
which each firm finds it optimal to choose l > ll and
e= e ↑.
This formalization demonstrates that firm i’s opti-

mal choice of advertising medium and content
depends on both the relative and absolute costs of
increasing versus decreasing cross-price elasticities
and on the relative and absolute costs of the adver-
tising medium itself. Thus, there exist equilibria in
which firm i endogenously chooses advertising that
increases consumers’ cross-price elasticities.

Advertising Increases the Valuations of the Mar-
ginal Consumer. In our model thus far, advertising
that decreases consumers’ cross-price elasticities also
reduces consumers’ valuations. It is natural to ask
whether our results would continue to hold if these

two effects were unbundled. To see that they would,
suppose that all advertising changes can be decom-
posed into two effects: a parallel shift upward of con-
sumers’ valuations (�V > 0) and a positive or neg-
ative change in the slope of consumers’ valuations
(�t > 0 or �t < 0). Further suppose that the par-
allel shift upward always outweighs the change in
the slope for the consumers receiving the ads, so
that �V > ��t�. Then we can prove the following
proposition.7

Proposition 2. In the Hotelling model of demand with
a retail sector, suppose that only consumers located from
�l�1− l�, where l ∈ �0� 12 �, are exposed to advertising mes-
sages that increase consumers’ valuations and have �V >
��t�. Then there exists ll� lh ∈ �0� 12 � such that
(i) for all l < ll, firm X’s and firm Y’s profits increase if

�t > 0 and decrease if �t < 0.
(ii) for all l > ll, firm X’s and firm Y’s profits increase.

Given �V and ��t�, there exists l ∈ �ll�
1
2 � such that firm

X’s and firm Y’s profits are higher if �t < 0 than if �t > 0.

The effect of higher valuations for all consumers on
the firms’ profits is minimal if l is sufficiently small
because the increase in ��xy is then almost fully off-
set by the increase in ��i (if l= 0, then ��xy =��i).
However, it takes on greater significance for larger l.
For l > ll, we see that firms X’s and Y’s profit will
increase regardless of the change in t. Nevertheless,
Proposition 2 suggests that even when the adver-
tisements increase the valuations of all consumers
who receive them, conventional wisdom is still sus-
pect. Although profits increase in both cases when
firms advertise to decrease cross-price elasticities, it
is possible (case ii) they would increase even more
if the advertisements were to increase cross-price
elasticities.

Only Consumers with Strong Preferences Are Ex-
posed. Lastly, we consider the case in which firms
can target consumers that have strong preferences
for their products (see Figure 3). For example, when
Apple Computer advertises in “MacAddict,” only con-
sumers who favor Macintosh over PCs are likely
to be exposed to these ads. Conversely, ads that
appear in “PC Magazine” are likely to reach PC,
but not Macintosh, users. We model this by assum-
ing that only consumers located from �0� k�, where

7 We offer here a sketch of the proof. A formal proof of Proposition 2
is available on request. Suppose all consumers receive the ads,
so that l = 0. Then, the change in each manufacturer’s profit is
�i���xy − ��i� = �i�t/2, implying that the change is positive if
�t > 0 and negative if �t < 0. By continuity, these qualititative
effects continue to hold for sufficiently small l. This establishes part
(i). For larger l, e.g., when the ads only affect �xy but not �i, the
change in firm i’s profit is �i��V − �t/2�. Given �V > ��t�, the
change in firm i’s profit for larger l is always positive, but it is
more positive if �t < 0 than if �t > 0. This establishes part (ii).
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Figure 3 Ads That Decrease (Left) or Increase (Right) Price Elasticities for Consumers in �0� k�
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k ∈ �0�1�, are exposed to an ad by firm X. Con-
sumers’ valuations are thus Vx − z�t + �t� and Vy −
�1 − z��t + �t� for z ∈ �0� k�, and Vx − zt and Vy −
�1 − z�t for z ∈ �k�1�. Then we can prove the
following proposition (see Technical Appendix at
http://mktsci.pubs.informs.org).

Proposition 3. In the Hotelling model of demand with
a retail sector, suppose that only consumers located from
�0� k� are exposed to advertising messages that increase t
(decrease cross-price elasticities). Then, the retailer’s profit
decreases, and there exists kl, kh ∈ �0�1� such that
(i) for all k < kl, firm X’s profit increases and firm Y’s

profit is unchanged.
(ii) for all kl < k < kh, firm X’s profit increases and firm

Y’s profit decreases.
(iii) for all k > kh, firm X’s and firm Y’s profits increase.

When the advertising medium is such that only
consumers with strong preferences are exposed to
firm X’s advertising messages, Proposition 3 implies
that firm X should strive to decrease consumers’
cross-price elasticities. The intuition is the same as in
the case of Observation 2 and part (i) of Proposition 1.
By making the retailer’s offerings less substitutable,
firm X reduces the retailer’s outside option (the
monopoly profit of the retailer and firm Y), an effect
that, in this case, always outweighs any adverse effect
on overall channel profits.
However, unlike other cases, firm X’s and firm Y’s

profits may change in opposite directions. Although
each firm may want to expose consumers to per-
suasive ads that decrease cross-price elasticities, each
may prefer that the other firm does not. The reason is
that the set of consumers who will be exposed to the
ads will in general not be the same in the two cases,
and this may differentially affect a manufacturer’s
ability to extract surplus from the retailer, hurting it
in one case, but helping it in another. In particular, the
effect on firm Y’s profit of ads by firm X that decrease
cross-price elasticities depends on k. If k is sufficiently
small, only consumers located near 0 are exposed
to the ads. Because these consumers are located far
from the marginal consumers who determine equi-
librium profits (near 1/2) or the marginal consumers
who determine the monopoly profits of the retailer

and firm X (near 1), firm Y’s profits are unaffected
by ads that decrease cross-price elasticities for con-
sumers located near zero. For k in an intermediate
region (near 1/2), firm Y’s profit decreases as a result
of such ads because the valuations for consumers
near 1/2 have fallen, and so have the prices that
maximize overall channel profits and overall channel
profits themselves. However, the valuations of con-
sumers located at 1 have not changed, and therefore
the monopoly profits of the retailer and firm X have
not changed. Because ��xy < 0 and ��x = 0, the profit
of firm Y is lower. Finally, if k is large enough, all or
nearly all consumers are exposed to the ad. In this
case, firm Y’s profit increases as a result of the ad. The
intuition is similar to that of part (i) of Proposition 1.

5. Concluding Remarks
We summarize our main conclusions in Table 1.
They are: (1) manufacturers can be worse off from
advertising that reduces the cross-price elasticity
between their products; (2) channel conflict need not
arise even when the sole purpose of advertising is to
affect cross-price elasticities; and (3) depending on its
bargaining power, a retailer can be better off when the
products it sells are perceived to be less substitutable.
These results depart from conventional wisdom and
thus highlight the subtleties of analyzing the compet-
itive effects of persuasive advertising.
Our paper also highlights two more general points.

First, most academic and practitioners’ intuition that a
decrease in cross-price elasticities benefits competing
firms is based on the case where firms sell directly to
consumers. The reason for the intuition is that equi-
librium prices (i.e., prices to the marginal consumer),

Table 1 Change in Profit from Ads That Decrease Cross-Price
Elasticities

Consumer groups exposed to ads: Firm X Firm Y Retailer

of strong, moderate, and weak preferences + + −
of moderate and weak preferences only − − −
of weak preferences only − − −�+
of strong preferences only + no change −
of strong and moderate preferences only + − −
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and hence profits, are decreasing in price elastici-
ties. However, when firms sell through a retailer, this
intuition no longer holds because the retailer inter-
nalizes all pricing decisions. As a result, the profit-
maximizing equilibrium prices may fall as a result
of the decreased substitution. Profits for the manu-
facturers, however, no longer depend on equilibrium
prices alone. Instead, changes in manufacturer profit
are driven by how price elasticities affect equilibrium
prices (determined by the marginal consumers) rela-
tive to the hypothetical prices a retailer would set in
the absence of the manufacturer’s product.
Second, different kinds of marketing messages can

affect the valuations of different groups of con-
sumers—marginal consumers only, inframarginal con-
sumers only, or both. The resulting change in profits
for channel members depends on the group to whom
the communication is directed and on the structure of
the channel. As this paper has shown, there are impor-
tant interaction effects that sometimes run counter to
marketers’ or economists’ initial intuition. The general
lesson is that one cannot infer that a particular type
of communication will have the same effect on prof-
its if it is targeted to a different group of consumers,
even keeping the channel structure fixed. Nor can one
predict the effect of a particular type of ad targeted to
a particular group of consumers without taking into
consideration the channel structure.

Acknowledgments
The authors thank Meghan Busse, three anonymous refer-
ees, and the area editor for helpful comments.

Appendix
Proof of Proposition 1. Preliminaries: Recall that prior

to any advertisements, �xy = V − t/2, �x = V − t, and
�y = V − t. Define ��l�1−l�

xy to be the maximized overall chan-
nel profit after consumers located in �l�1 − l� have been
exposed to advertising messages by firm X that change
their perception of product substitutability from t to t+�t.
Define �

�l�1−l�
x and �

�l�1−l�
y analogously.

Let ��xy = �
�l�1−l�
xy −�xy and define ��x and ��y anal-

ogously. Using (1) in §3.1 we can then write the profit
changes of each firm as a function of advertising induced
changes in t,

��x = �x���xy −��y�

��y = �x���xy −��x�

��r = �x��x +�y��y + �1−�x −�y���xy�

(A.1)

Proof. Assume �t > 0.
Maximized joint profit of the retailer and firm i. Let l ∈

��t/�t+�t��1/2�. For such l, max"Ux�z��Uy�z�$ ≥ V − t for
all z ∈ �0�1� and all admissible �t. Recall that pm

i = V − t
maximizes the retailer’s profit in the absence of advertising
when selling product i only. Because all consumers’ valu-
ations continue to exceed V − t after having been exposed

to advertising that decreases consumers’ cross-price elastic-
ities, pm

i = V − t continues to maximize the retailer’s profit.
Hence, ��l�1−l�

i = V − t� i= x�y, and ��i = 0.
Now let l ∈ �0��t/�t+�t��. Then, for such l, we have that

�
�l�1−l�
i = V − �t + �t��1− l�� i = x�y. It follows that ��l�1−l�

i

is weakly monotonically increasing and continuous in l for
all l < 1/2.

Maximized overall channel profit. To determine ��l�1−l�
xy , note

that equilibrium prices can either be both weakly above
V − tl, both weakly below V − t�1− l�, or one weakly above
V − tl and one weakly below V − t�1− l�.
Assume both prices are weakly above V − tl. Then, by the

assumption of full coverage in the absence of advertising,
we know that p∗x = p∗y = V − tl. At these prices demand for
product X is l, and so is the demand for product Y. Hence,
profits are �1xy = �V − tl�2l.
Assume both prices are weakly below V − t�1− l�. Then

the maximization problem is identical to the one in §3.1 (2)
with transportation cost t+�t. Hence, prices are p∗x = p∗y =
V − �t+�t�/2. Because all consumers are served, profits are
�2xy = V − �t+�t�/2.
Assume that one price is weakly above V − tl (say px

w.l.o.g.) and one price is weakly below V − t�1− l�. Then,
by the assumption of full market coverage, p∗x = V − tl and
p∗y = V − �t + �t��1− l�. At these prices, demand for prod-
uct X is l, and demand for product Y is �1 − l�. Because
all consumers are served, profits are �3xy = �V − tl�l +
�V − �t+�t��1− l���1− l�.
Notice that �1xy and �3xy are monotonically increasing in

l for all l < 1/2, and that �2xy is independent of l. Thus,
because �

�l�1−l�
xy =max"�1xy��2xy��3xy$, it follows that ��l�1−l�

xy

is weakly monotonically increasing and continuous in l for
all l < 1/2.

Profit changes for small and large l and continuity arguments.
Let l= 0. Because all consumers in the market are exposed
to the ads, in equilibrium the solution to the retailer’s prob-
lem is analogous to that in the text, where the transportation
cost is t + �t. Hence, ��0�1�

xy = V − �t + �t�/2, and �
�0�1�
x =

�
�0�1�
y = V − �t+�t�, so that ��xy =−�t/2 and ��x =��y =

−�t. Using (A.1), we get ��x =��y > 0 and ��r < 0.
Let l ∈ ��t/�t+�t��1/2�. We have shown above that for

such l, ��i = 0 and ��xy < 0. Using (A.1), we get that ��x =
��y < 0 and ��r = �1− �x − �y���xy . Hence, we have that
��r < 0 if �1−�x −�y� > 0, and ��r > 0 if �1−�x −�y� < 0.
By continuity and monotonicity of ��xy , ��x, and ��y ,

there exist an ll < lh < �t/�t+�t� such that ��i < ��xy <
��x + ��y for l ∈ �ll� lh� and ��xy < ��i for l ∈ �0� ll�.
Hence, ��x =��y < 0 and ��r < 0 for l ∈ �ll� lh� and ��x =
��y > 0 and ��r < 0 for l ∈ �0� ll�. Q.E.D.
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